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' The International Institute of Agriculture was established under the 
International Treaty of 7 June 1905, which was ratified by forty govern- 
ments. Twenty-two other governments have since adhered to the Institute. 

It is a Government institution in which each country is represented 
hi delegates. The Institute is composed of a General Assembly and a 
Permanent Committee. 

The Institute, always confining its attention to the international 
aspect of the various questions concerned, shall : 

(«) collect, study and publish as promptly as possible, statistical, 
technical, or economic information concerning farming, vegetable and ani- 
mal products, trade in agricultural produce, and the prices prevailing in 
tiie various markets ; 

IP) communicate the above information as soon as possible to those 
interested; 

(c) indicate "the wages paid for farm work; 

(d) record new diseases of plants which may appear in any part of 
the world, shotting the regions infected, the progress of the diseases, and 
If possible, any effective remedies ; 

(a) study questions concerning agricultural co-operation, insurance 
aiid credit from eyery point of view ; collect and publish information 
which might prove of value in the various countries for the organization 
of agricultural co-operation, insurance and credit ; 

• (/) snbmit for the approval of the various governments, if necessary, 

measures for the protection of the common interests of farmers and for the 
improvement of their condition, utilising for this purpose all available 
sources of information, such as resolutions passed by international or other 
agricultural congresses and societies, or by scientific and learned bodies, etc,. 
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PREFACE 


This index though arranged alphabetically retains the grouping o 1 
the subjects used in the International Review . 

Except in the case of the original articles, wliich are numbered accord- 
ing to their pages, the numbers of each subject refer to the paragraphs in 
the International Review. 

The index consists of three parts : one of the original articles, one con- 
cerned with Agricultural Intelligence and the last with Plant Diseases. 

In case of errors in the Bulletin with reference to scientific terms and 
the names of authors, it should be noted that the correct spelling can be 
relied upon in the Index. 

The Table used for the conversion of the Weights, Measures and Money 
values of the various countries to the Metric System is include^. A list 
is also given of the Periodical Publications reviewed by the Bureau. 

This Index was prepared by redacteurs : Dr. Giulio Provenzal and Prof. 
Giulio Trinchieri, the latter compiled the Index of Plant Diseases. The 
whole was adapted to the English Edition by redact rice Miss M. I,. Yeo. 



I. - ORIGINAL ARTICLES 


CAX 1 & Georges. - Stock Breeding in Madagascar, page i. 

CapiXaine JTOIEN. - Agricultural Tractors and War Tractors, page 765. 


II. - AGRICULTURAL INTELLIGENCE 


A) INDEX 


Abies. See Firs 

Abura-giri, Aleurites (01 data, 203 

Acacia arabica, 1. 

Acacia Catechu , 1. 

Acacia verek 146. 

Acanthia spp., 495. 

Acer spp. Sec Maple. 

Adhatoda Vasica, 288 

Adzuki Bean, Phaseolus angulans, 
862. 

Aerial Photography : In Agricultu- 
ral Instruction, 4T5. 

Africa : Bamboos and their (Geo- 
graphical Distribution, 172 

Africa, French West : The Revic- 
tualling in Flour, 40. Agricultural, 
Forestal and Stock Breeding Pro- 
duce, 146. Cereals and Legumi- 
nosae, 193. Economic Develop- 
ment, 272. Agricultural Education, 
558. The “ Filao” (Catuanna spp.), 


A Tree of Interest for the Reaf- 
forestation of Senegal fm Pro- 
duction of Fats, 888. 

Africa, North . Cotton, (Growing 
1138. 

Africa South, forestry, 743. 
Afrortnosia laxi folia , T076 
Afzelta afncana, 107 0 
Agadzrachta mdica , 643. 

Agama stelho , 1210 
Agava <nsalaiia . Culture in Africa, 
463. In Sicily, 1141. 

Agricultural Bacteriology : Tests of 
Commercial Cultures for Legume 
Inoculation, 171 Is Symbiosis 
Possible between Legume Bacte- 
ria and Non-Legume Plants ?, 300. 
Experiments on Cross-inoculation 
of Leguminosae in U. ^ l , 698. 
On a Species of Bacteria found 
in the Roots of Rocket (Diplota- 
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xis erucoides), 853. Study on 
Etching of Marble by Roots in 
the Presence and Absence of 
Bacteria, 1108. 

Agricultural Botany : See Chemistry 
and Plant Physiology. 

Agricultural Institutions : Progress 
in Latin America, 7. Temporary 
Tractor Courses in Ohio, IT. S. A., 
94. The Use of Aerial Photogra- 
phy in Agricultural Instruction, 
415. How to become a Colonist: 
The Maison-Carr£e School of Agri- 
culture, Algiers, 557. Instruction in 
French West Africa : The School 
of Agricultural Technology and 
Scientific Research at Bingerville, 
558. Scientific Organisation of Agri- 
culture in the Colonies, 8*2. The 
Hill Station of Hon-Ba, Indo- 
China. 833. Proposal for the Foun- 
dation of an Experimental Sta- 
tion for Saharan Crops and of a 
Biological Research Station in the 
Sahara, 814. The Reform of the 
Higher Agricultural Instruction and 
of the Agricultural Experiment 
Stations in Italy, 1074. Creation 
of a Forestry School at Madagas- 
car, 3075 A Timber Institute for 
the British Empire, jo 76 

Aguacate, 600. 

Ajowan, Carum copticutn, 8. 

Akamatsu, Punts densiflova, 203. 

Albtzzia spp., 140. 

Alcohol : Industrial Alcohol for Car- 
buretting in France, 103. Alcohol 
from White Asphodel, to 8 Alco- 
hol Production from Marine Algae, 
249. Vine Shoots Ensilaged as a 
Source of Alcohol, 64 t. Possible 
Use of the Fruits of Melia Aze- 
darach for Alcohol Manufacture, 
083 See also Distillery. 

Aldehydes : Unfavourable to Crops, 
427. 

Aleurites cordata, 203, 097. 

Aleurites moluccana (— A . triloba), 907. 


Algae : Marine Algae as Food for 
Horses, 225. Alcohol Production 
from Marine Algae, 249. 

Algeria : Draught Camels in the Al- 
gerian Sahara, 85. Vine Growing 
on the Rich Plains of the Algerian 
Shore, 472. The Maison-Carr6e 
School of Agriculture, 557. 

Alkekang 4 , Physalis peruviana , 908. 

Almond : Cultivation in Morocco, 803. 
Abnormal Growth of the Graft 
Compared with the Stock in cer- 
tain cultivated Almond Trees in 
Italy, 907. In California, 911. 

Alston ia scho laris, 904. 

Aluminium : Influence on Germina- 
tion and Growth of Plants, hit. 

Alzelia bijunga, 742. 

Amoora Rohituka, 643. 

Analysis of Agricultural Products: 
Analysis of the Rice Straw of 
Burma and some Oils from Sierra 
Leone and Other Products at the 
Imperial Institute, London, 8. Lime 
Content of Different Plants, 10, 
Sampling Field Plots f<fr Bacte- 
rial Analysis, rO. Oil Content in 
Different Species of Peanuts, 52. 
Composition of Indo-Chinese Cas- 
tor Oil, 53 Composition of the 
Water Soldier, Siratiotes abides, 81. 
Chemical Study of the Fruit of 
Camellia drupifera , 113. New Me- 
thod of Estimating Caffeine in 
Coffee, 118. New Method of Ana- 
lysing Butter, J20. Deterioration 
of Eggs from the Point of View 
of Sanitary Inspection, 121. Inor- 
ganic Composition of a Peat and 
the Plant from which it was For- 
med, 156. Composition of the Mis- 
chsalz. (Ammonico-potassic Nitra- 
te), 170. Chemical Composition of 
Grapes during Ripening in Cali- 
fornia, 176. Analysis of Coffee 
Dregs, 222. Composition of Goats 1 
Milk in California, 228. Analysis 
of Chemical Fertilisers, 292. Ana- 
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lysis of Grain Sorghums, 3x5. Soy- 
beqjj Milk and its Composition, 
316. Average Percentage Composi- 
tion of the Rations and Main- 
tenance Cost of a Cow, 337- Com- 
position of Buffalo Milk, 372. 
The Food Value of Argentine 
Tasajo ”, 374. New Method for 
Determining Volume Weight of 
Irrigation Water, 422. Chlorine 
Index and Humus Content of 
Soils, 424. Taking Soil Samples, 
431. Analysis of Forest Soils, 432 
Chemical Composition of “ Linzaad- 
kaf koek ” and of “ Karwykaf- 
koek ”, 487. Oil Extracted from 
the Fruit of the Elm, 5J 7 Compo- 
sition of the Conepia grandi flora 
Oil, 518 Analysis of an Egg Pow- 
der, 524. On the Phosphorus and 
Nitrogen Content of the Water 
in which Vegetable Pood Products 
are Boiled, 554. Diagnosis of 
Tuberculous Meat, 550 Loss on 
Ignition Method for the Determi- 
nation of Organic* Matter in Soils, 
56O. Absolute vSalt Content of 
Soils, 507. On a Very Delicate 
Reaction of Copper, 568 Composi- 
tion of the Ervtrean and American 
Corozos, t)2 2. Analysis of Common 
Bracken \Ptens Aqmlma ), 089. 

Analysis of Locusts Vsed as Ma- 
nure, 600. Solubility of Basie Slag 
in Diluted Organic Acids, 6qi . The 
Solvent Action of Dilute Citric 
and Nitric Acids on Rock Phos- 
phate, 6 92. Analysis of the Green- 
sands, 604. Chemical Constituents 
of the Cotton Plant, 700 Nitro- 
gen Content in Tops and Roots of 
Head Lettuce Plants, 701 . Chemical 
Composition of the Flout from 
the Seeds and Starch from the 
Roots of Icac^i a senega lev s is, 727. 
Analysis of the Lea /es and Seeds 
of Crotalana usaratnoensis, 72*). 
The Identification of Timber by 


the Colouring Matter it Contains, 
741 . Sudan Grass Percentage Com- 
position, 733. Analysis of Mus- 
sels, 763. Composition of Aspara- 
gus, 809. Composition of Street 
Sweepings and Droppings of Ani- 
mals Vsed for Manure, 825. Com- 
position of Egyptian Phosphates 
of Lime, 828 Average Composition 
of Alsatian Potassic Salts, 832. 
Composition of Kalikalk, 833. 
Composition of Nitrated Peat, 835. 
Qualities of Seven Rices and the 
Ashes, 870 Nutrient Substances 
Abstracted fom the Soil by Rice, 
877 . Analysis of Puerana hirsuta, 
879 Average Percentage of Ker- 
nels and Double Kernels of Differ- 
ent varieties of Californian Al- 
mond Trees, or r Composition of 
Maize Silage and Cottonseed Meal, 
93 1 Composition of Dried Fig 
Must, 980 Chemical Analysis of 
Wheat Flour Substitutes and of 
Bread made with these Substitu- 
tes, 989 Analysis of Grape Oils 
from V itis hcderacea, 994 Analy- 
sis of Oil of Fenugreek, 995 Phy- 
sical Constants of Ceiatothecu se - 
samoides Oil, 998 Composition and 
Distillation of Rice Husk 900. 
Nutritive Elements Contained in 
Average Daily Ration in Italy, 

1 o<>7 Composition of Mexican Cin- 
chona Bark, J149. Determination 
of the Distribution of Nitrogen 
in Certain Seeds, 1180 Analysis 
of Useful Dcvscrt Plants, 1181 
Composition of Ewes Milk, 1195, 
Analysis of Various Milks, 1243 

Ana<> boscas, 330 

Anatomy and Phvsiolog3 r of Live 
Stock : Characteristics of Mada- 
gascar Zebus, page 3 Dimensions 
and Weight of the Body in Rela- 
tion to the Internal Ore .ns in the 
Garfagnina and Pisana di Colie 
Breeds of Italian Sheep, 220 In- 
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fluence of the Rutting Period on 
the Fat Content of Milk, 751. The 
Physiological Basis of Feeding and 
the Importance of the Ratio Fat 
Protein, 752. 

- Andropogon Sorghum : Substitute 
for Barley in Malting Operations, 
1 233. 

Andropogon Schoenanthns , 206. 
Animal Fats, 091. 

Anona Chert mala. Go 5 
Anopheles albvmanus , 3. 

Anthriscus sylvestri: s, G42. 

Antiaris ioxicana, 1 |6. 

Apples : The Best Varieties in Ohio, 
327. On the Number ot Pips 
in Apples : Researches in l T . S. A., 
328 Cultivation in Denmark, 739. 
The Cider Apple of the High Pla- 
teaux of lndo-Cliina (Pvms Dau- 
nt en), 900. The Effect of Cross 
Pollinisation on the Size, Colour, 
Shape and Quality of the Apple, 
1127. 

Araki, 41 4 
Arbutin, 840 

Archonto phoenix Cumnvghamh , 29 4 
Areca catechu : Cultivated Area in 
Burma, t. 

Areugu sacch art lent , 29 4. 

Argan Tree, 473 
Aretmm Lappa, (>03. 

Argentina : Agricultural Instruction, 
7 New Experiments on the Use 
of Electricity in Agriculture, 166. 
Varieties of Oats Resistant to 
Adverse Climatic Conditions, 455. 
“Pasto salitrem” (Sporabolus phkoi- 
des), A Fodder Plant fur vSaline 
Soils, 4O0 The Tucuman Seedling 
Sugar Canes. First Harvest, 733. 
Rice Olives and Citrus Fruits, 805. 
French Cattle, 950. 

Arnica manta 11a, 603. 

Aromatic Plants : In the Seychelles, 
8. In Madagascar, 274. Sources of 
Bay Oil and Bay Rum, 469. 
Scent Yielding Plants in Morocco, 


803. Cultivation and Value of the 
Wormwood used in the Manufac- 
ture of Vermouth, 1147. 

Artemisia spp. 1147. 

Artichoke : Culture, Studies and 
Experiments in New York State, 
326. Cultivation in Ethiopia! <4x4. 

Artocarpus integri folia, 875. 

Arum italicum , 43, 109. 

Arun din aria tessellata, 172. 

Ascaris lumbricoides , 1166. 

Ash : Ash Wood in the Aviation In- 
dustry in Italy, 2 14. Afforestation 
in Morocco, 1162. 

Asparagus : Food Value, 809. 

Aspen : Productivity in Sweden, 611. 

A spent la odornta, 003. 

Asphodelus ratnosus , 108. 

Asses : Breeding in Morocco, 413. 
The Martina Franca Donkey (Apu- 
lia, Italy), 490. Italian Census, 
1182. 

Atractylis gummifera, 464. 

Aubergine, See Egg-plant. 

Australia : Cotton in Queensland, 886. 

Avocado, “ Cliinin ", a New 
riety ” from Mexico, 606. 

Avodire, Antiaris toxicaria, 146. 

Ayara Bwana, 570 

Azobe, Lophiva proccta, 14G. 

Azoficatiou, 429 

Babesiosis, 330, 1105 

Bai.nl, Arana >rabmi , j. 

Bacchaiis cordt folia, 477. 

Bandana inonostachvci , 294^ 

Badi, Sarcoccphalus Pobegumi , 146, 

Balsa 69. 

Bamboo : Geographical Distribution 
in Africa, 372. Bamboos in Tonkin 
Used in Paper Manufacture, 1144. 
Experiments in Morocco, 1162. 

Bambusa spp., 172. 

Banana : Foundation of an Industry 
utilising the Fibres of Banana with 
Edible Fruit, 117. Stems as a 
Food for Cattle, 758, Banana Flour 
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and its Substitutes, 773. Cultiva- 
tion in Colombia, 912. Nutritive 
Value, 1070. Banana Cider, 1232. 

Bang lang, 742. 

Baphia nitida , 8 

Barium : Effects of Certain Compounds 
on Plant Growth, 850 

Barley : Action of X-Rays on Grains 
in Relation to Dietary Deficiency 
6. Relative Dime Content and Re- 
quirement etc, 10. Characters Stu- 
died at the Genetic Station of 
Verrieres. France. 181. Compara- 
tive Cultural Tests in Sweden, 192. 

* Production and Cropped Area in 
Morocco, 272: Activity of the Po- 
lish Selection Society, 301 Experi- 
ments in the Transformation of 
Winter Cereals into Spring Cereals, 
303. Extreme Northern Limit of 
Cultivation and Area cultivated in 
Finland, 412. Cultivation in Ethio- 
pia, 414. Barley Crosses in Japan, 
582. Hybridisation and Selection, 
712. Cultural Trials in Seeland, 
Denmark, 724. Cultural Trials of 
Different Varieties of Two-Rowed 
Barley in Denmark, 725 Selection 
in Italy, 854 Selection in Ireland, 
858. Contribution to the Study of 
Autumn and Spring Cereals, 866. 
Genetic Factors, 1118. 

Bam Swallow Bug, Acanthi a hirundi- 
nit, 495 

Barwood, Ptero carpus sovauxii, 8. 

Bassi a, ooff. 

Bay Rum Tree, Pimenta (tens, 4O9. 

Beans : Cultivated Area, Yield and 
Production in Burma, 1. Relative 
Lime Content and Requirement etc. , 
10. Utilisation of the Lima Kid- 
ney Bean (Phaseolus Iwiatus) 
as a Human Food-stuff, -75- ^re- 
servation of Beans, 378. Cropped 
Area in Finland, 412. Action of 
Fluorides, 11 10. 

Bed bug, Acanthi a lectulana, 493. 

Bee-Keeping : In Spain, 88. In Mo- 


rocco, 413, 498. In Ethiopia, 414. 
Fertilising and Crossing in Bees, 
351. Bee-Keeping in Large Towns, 
499. Crotalana usaramoensis as a 
Honey Yielding Plant in the Dutch 
East Indies, 729, Wintering Bees 
in IT. S. A., 964 Bee-Keeping in 
Netherlands, 9O5 In Syria and Le- 
banon ,1210. N osema 1 )isease, 1211. 
Beet : Comparative Variability of 
Mangel Wurzels and Sugar Beets, 
583. Preservation in Siloes, 631. 
Action of Fluorides, 1110 
Belgian Congo : Contribution to the 
Study of the Flora and Fauna, 

376. Hevea Plantations, 600. Do- 
mestication of the African Ele- 
phant, 033. Production of Market 
Garden Seeds, 736 

Belladonna, 603. 

Bcnefing, 1 1 4 

Benzoic Acid, Agiicultural Source of, 

377. 

Berbery, p4 
Berbersa, 414. 

Beihnia sp., 1076. 

Bermuda Grass, 938 
Betel Palm : 111 Burma, 1 
Billian (Borneo Iron wood), 476 
Bird Mite, Derma nvssits hmtnduus, 
495 * 

Bixa Orellana , 57O 
B6-de, 742 

“ Bens bouclum ”, 300 
“ Bois d’lude ”, Bois d'Inde Anise ”, 
“ Bois d’Inde Citronelle ”, 469 
Boaph ihts australis : Intermediary 
Host of a Babesiosis, 330 
Boric Acid : Harm in Using this Acid 
for Preserving Food, 333 
Borassus flabelhtei , t , 146 
Bofassus aethiopicum, 1132 
Borneo Camphor, 476. 

Borneo • Forestry, 47O 
Borneo Iron wood, 470 
Boron : Investigation into the Ef- 
fect 011 Crops and its Distribution 
in tli# Principal Plants and in the 
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Soil of Different Parts of the U. 
S. A., 25. 

Bourqelaiia didiuta. 030 . 

Bracken, Common, <>80. 

Bran : Comparative Study of its Di- 
gestion by the* Rabbit and Dog, 
6 2C: 

Brazil ; Agricultural Instruction, 7. 
Care of Coffee Plants Damaged by 
Frost, 58. Acclimatisation of Cin- 
chona, 04. Contribution to the 
Knowledge of Brazilian Oestnnae , 
72. Stock Rearing and Meat Trade, 
339. Cotton Production in the 
State of Sao Paulo, 883. 

Brazilctto, 8. 

Brazil Wood, 8. 

Bread Making * Contribution to the 
Study of Bread Making Proper- 
ties and the Mycology of Maize, 
230. Mom ltd *2 top hi la, a Hypho- 
myecte Observed on Anny Bread 
and Mow to the Italian Mythologi- 
cal Floia, 510 Bread Making will) 
Lime Water, Sj 1 . Hydration Ca- 
pacity of Gluten from Strong and 
Weak T 'lours, 987. Chemical Ana- 
lysis of Wheat Flour Substitutes 
and of Bread made with these Sub- 
stitutes, 989. 

Breeding of Li\e Stock : Sheep Breed- 
ing and Feeding Investigations in 
Texas, 1 T S. A , 342 Lessons in 
Pig-Brcedimr in Elementary Ru- 
ral Schools in V. S. A 343 Breed- 
ing in Finland, 412 I11 Morocco, 

413, 803. In Ethiopia, \ 1 4 Inher- 
itance of Milk and Fat Produc- 
tion in Cattle, 488. Research as to 
the Nature of Telegouy, 939 The 
Possibility of Distinguishing Sex 
by Examination of the Egg, 959. 
See also Stock Raising. 

Broken Ear Maize, 402. 

Buckwheat : Relative Lime Content 
and Requirement etc., Com- 
parative Salt Requirements during 
the First and Last Stages of De- 


velopment, 297. Cropped Area in 
Finland, 412. Influence of Chlo- 
rides on Growth, 848. 

Buffaloes : Rearing in Indo-China, 
333. Comparison between the Gu- 
jerati and Delhi Breeds of Hindoo- 
Buffaloes for Milk Production, 341. 
Live Stock Census in Italy, 118. 

Bulgaria : Fats and Oils, 9 92, 

Bulrush ( Typha latifolia), 1134. 

Bur Clover (Medicago denticulata ) # 
416. 

Burdock, 003, 1102. 

Burr Clover, 1098. 

Butiu, 438. 

Butter : New Method of Analysis, 
120. Co-operative Creameries and 
Cheese Factories in Minnesota, 
XT. S A , 1914, 373 Production 
and Export in Finland, ^12. Pro- 
duction in Russia, 991 Tempera- 
ture of Solution of Butter Fat in 
Various Reagents. 1251. The House- 
hold Farm Tests for Butter and 
Oleomargarine, 1232 National and 
State* Marks Adopted in the T T S “H. 
for Butter and Cheese, 1233, 

Butter or Tallow Tree (Psntadesma bit- 
tyracea), 8. 

Buxus^Macowan, 7 \ ^ 

Cabbagk . Relative Lime Content 
and Requirement etc., 10. Fluo- 
rine Action *n the Plant, uio. 

Cacao: Shield Crafting in Java, 98 . 
Cultivation in Madagascar, 324. 
World’s Production in i <>1 7 and the 
Interest of Cocoa-Growing in Indo- 
China, .p>8. 

Cachiyuya \Obione pamparuml), 400. 

Cajanus indicus , 140 

Camels : Draught Camels in the 
Algerian Sahara, 83. Breeding in 
Ethiopia, 414 Dromedary Mange, 
483 Protection of Camels Against 
the Attacks of Tabanids, 746. 
The Passage of Trypanosoma her - 
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berum from the Mother to the 
Foetus in the Debah, 747. 

Camellia drupifera, 113 

Camellia japonica, 203. 

Cam Wood, 8. 

Can, 207. 

Canada : Wheat (Trowing, 190. Hard- 
wood Distillation Industry, 253. 
Canadian Pulp Wood Resources, 
1163. 

Canarium occidental, 14b. 

Canarium zeylanicum, 288. 

Canavalia ensiformis, 430. 

Candelilla, 65. 

Candle-nut Tree, 007, 1237. 

Cangatnba {Cone pat us chilensis) : Sna- 
ke destroying Mammal of South 
America, 352. 

Cape Boxwood { Bums Matowavi ), 
743 . 

Carapa guianensis, 643. 

Carapa sp., 1076. 

Carlephyton , 873. 

Carrot : Relative Lime Content and 
Requirement etc., i<> Influence of 
Chlorides on Growth, 8j,8. Compo- 
sition and Proportion of Ashes, 
1102. Action of Fluorides, mo 

Carum coptutnn , b 

Castilloa, 465. 

Castor Oil : Composition of Indo- 
Chinese Castor Oil, 5$ Cultivation 
of Different Varieties in the South 
of France, 317. Inheritance of 
Certain Characters, 584. 

Casuarma spp. (>12. 

Cattle : Stock Breeding in Madagas- 
car, page 3. Researches into the 
Influence of the Nucleo Proteins 
of tlie Udder on the Milk Secretion 
of tlie Cow, 70. Meat Production 
in Relation to the Capacity of 
Cattle to gain Weight, Investiga- 
tions in Italy, 8 j . Census in French 
West Africa, 146 Prophylaxis of 
Cattle Plague, 217. Contagious 
Abortion, 218. Moroccan Draught 
Oxen, 22b. Wintering and Flatten- 


ing Beef Cattle in North Carolina, 
U. S. A.. 227. Census in Morocco, 

272. Oxen in French West Africa, 

273. Breeding in Madagascar, 274. 
Live-Stock Rearing in Indo-China, 
333. Five Years of Calf Feeding 
Work in Alabama and Mississipi, 
336. The Economical Winter Feed- 
ing of Beef Cows in the Corn Belt 
of the V. S., 337. Researches on 
the Use of Mustard Seed Cake and 
Meal as Food for Dairy Cattle, in 
Denmark, 338, Stock Rearing and 
the Meat Trade in Brazil, 3 so. 
Cattle Raising in the Dominican 
Republic, 340. In Morocco, 413 
In Ethiopia, 414. Maize Silage in 
Rations for Fattening Steers Ex- 
periments in Missouri, U. S A , 40 J 
Sunflower Silage for Dairy Cows : 
Experiments in Montana, V S A., 
403. Silkworm Chrysalid Meal as 
a Food for Dairy Cows : Experi- 
ments in Italy, 491 Cattle Feeding 
with By-Products of Erytrean Co- 
rozo Nut , Experiments in Italy, 
622 Influence of the Rutting Per- 
iod on the Fat Content of Milk, 
75 1. Digestion of Starch by the 
Young Calf. 757 Banana Stems 
as a Food for Cattle in India, 73S. 
Investigations on Digestion in Cat- 
tle, <134. Study of tlie Birth Weight 
of Calves, 044. Comparison of 
Concentrates for Fattening Steers 
in the U. S. A , 043. Research on 
tlie Galactagogic Effect of Certain 
Drugs in U. S. A., 94O Manioc 
Flour and Butter Production, (>47. 
Correlation between the Percent- 
age of Fat in Cows Milk and the 
Yield, 948. Testing of Purebred 
Dairy Cows in New Zealand, 949. 
French Cattle in Argentina, 930. 
General Census in Mauritius, 1918, 
931. Tlie Open Shed Compared 
with the Closed Barn for Dairy 
Cows, 932 Contribution to the 
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Physiology of Phosphorous and Cal- 
cium Metabolism as Related to 
Milk Secretion. 1178 The Requi- 
rements for Growth in Cattle, 
1 1 79. General Census in Italy, 
1 1 82 Purchase Price and Cost of 
Maintenance of Bulls in C\ S. A., 
1783 Colour of the Newly Born in 
Italian and French Breeds of Cat- 
tle, 1185. Weights of Typical 
Shorthorns in U S. A., it 80 Milk 
as the Sole Diet of Calves, 1187. 
Some Factors Influencing the 
Growth and Size of Dairy Hei- 
fers at Maturity, 1188. The Feed- 
ing of Concentrated Food to Dairy 
Cows on Pasture in England, 1 1 90. 
The Influence of Barley on the 
Milk Secretion of Cows, ihjt A 
Comparison of Concentrates for 
Fattening Steers in the South of 
I T S A , n<)2 Breed and Size of 
Cows as Factors Affecting the Eco- 
nomy of Milk Production, 1 >20. 

Cay dan son, 007. 

Cay lai, 007. 

Cay-sen, 318. 

Cay-son, Rhus vernmfera, 207. 

Cay-tran„ 007. 

Cedar : African j 40 Incense Cedar, 
t Libocednis decurrens ), 1158 

Ccdrela toona, 1 

Celery: Relative Lime Content and 
Requirement, etc , 10 

Cellulose, Sulphite Pulp . In Animal 
Feeds, 7-50. 

Leratopliyllm avium , 495. 

Cetatnthaa sesamoides, 090. 

Cereals Cropped Area in Burma, 

1 Tlie “ Integral ” Method for the 
Growth of Cereal Crops, 18. Ce- 
reals of French West Africa, t 46. 
Comparative Cultural Tests with 
Different Varieties of Wheat and 
Rye in Sweden, hji Comparative 
Cultural Tests with Barley, Spring 
Wheat and Oats in Sweden, T92. 
Experiments in the Transformation 


of Winter Cereals into Spring Ce- 
reals, 303. Yields of Winter Grains- 
in Illinois, U. S. A., 310, Cropped 
Area in Finland, 4X2. Comparative 
Cultural Tests with Varieties of 
Wheat, Rye and Oats at Fomo, 
Norway, 453. Cultural Trials with 
Wheat, Barley, and Oats in See- 
land, Denmark, 724 Cultivation in 
Morocco, 803. Contribution to the 
Study of Autumn and Spring Ce- 
reals, 806. Cultivation in Cvrenaica, 
1063 

Ceroxylon avdicolum , 294. 

Ceylon : Rubber Production, 206. 
Cultivation of the Robustas Types 
of Coffee, 322. 

Chamaecypans Lawsomana , 329. 

Chamaedorea spp., 294. 

Chama crops htimuhs, 803. 

Characostomum longemucronatum , 930 r 

Chari : Coffea excclsa, | 06 . 

Chavote, 44. 

Cha vu Knot/.u. Vhea Sasun gua , 20 >. 

Cheese : Co-operative Cheese Facto- 
ries in Minnesota, 373. Produc- 
tion and Export of Cheese afrorn 
Finland, 412. The Bacterial Flora 
ot the Whey from Grana Cheese. 
522 A Study of the Streptococci 
concerned in Cheese Ripening, 778. 
Bacterial Flora of Roquefort Cliee- 
se, 779. Neufohatel and Cream 
Cheese Farm Manufacture and 
I T se * Researches in V. S A., ioo<>. 

Chemistry and Plant Physiology : The 
Action of X-Rays on the (Termina- 
tion of Barley, 0. Soil Acidity, and 
its Relation to Plant Growth, 10. 
Observations on the Medlar Tree 
Flower and the Origin of the Stone- 
less Medlar in Italy, 26. On Cy stop- 
tens alpma Fern containing Hy- 
drocyanic Acid, 27. Production of 
Glycocol by 1 sari a densa, 28 Phy- 
siological Chemical Studies on the 
Soybean, 29. Bamboos and their 
Geographical Distribution in Africa, 
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172 . Acer Guy oh Beauverd, a 
Hybrid Maple Found in Upper 
Savoy, France, 173. Investigations 
into the Leaf Glands of the Peach 
and their Relation to the Constitu- 
tion of the Flower, j 74. Distribu- 
tion of the Mineral Elements and the 
Nitrogen in Etiolated Plants, 175. 
Changes in the Chemical Composit- 
ion of Grapes during Ripening in 
California, 1 70. Pre-determining In- 
fluence of the Physiological Con- 
ditions of the Seed upon the 
Course of the Subsequent Growth 
and upon the Yield, 1 77. Difference 
in Action of Radium on Green 
Plants in the Presence and Absence 
of Light, 178. Investigations in 
U. S. A. on Temperature of Small 
Fruits when Picked, T79. Experi- 
ments on Acclimatisation of Palms 
in the Island of Elba, Italy, 20 p 
Root Tropism caused by the Ap- 
plication of Carbonic Acid to the 
Soil, 295. Mineral Matter Extract- 
ed from the Soil by Young Rice 
Plants : Investigations in the Dutch 
Indies, 296. Comparison between 
the Salt Requirements of Buck- 
wheat Plants during the First and 
Last Stages of their Development 
in Solution and Sand Cultures, 297. 
A Hiysiological Study of the Sul- 
phur Requirement of the Purple 
Ckner, 298. Physical Factors of 
Transpiration of Parasitised Lea- 
ves, 299. Is Symbiosis possible bet- 
ween Legume Bacteria and non- 
Legumc Plants?, s°°- Bufia, a 
Palm with Edible Emit for the 
Cote d'Azur, France, 438. Notes 
on Some Vegetable Globulins, 4^9. 
Utilisation of the Curves of the 
Limits of Germination of Seeds af- 
ter Immersion in Solutions, 440. 
Do Seedlings reduce Nitrates ? , 441 . 
Comparative Water Requirements 
of Different Varieties of Oats : 


Investigations in Germany, 442. 
Contribution in the Study of the 
Flora and Fauna of Belgian Congo, 

576. On the Toxic Constituents in 
the Bark of Robinia Pseudo-acacia , 

577. On the Absorptive Power of 

the Tips of Roots, 578. Influence of 
the Nature of the Soil and Manur- 
ing on the Content of Nitrogen and 
Mineral Elements in Cultivated 
Plants. 379. Chemical Constituents 
of the Cotton Plant, 700. Nitrogen 
Content in the Tops and Roots of 
Lettuce, 701. Researches on the 
Toxic Principles of the Seeds of 
Oil of the Physic Nut Tree (Gatro- 
pJut C ureas L ), 702, Chemical 

ISdaphisni, 703. Influence of En- 
vironment on the Loss in Weight 
and Germination of Seed Potatoes 
during Storage, 704. Utilisation of 
Glucose and Levulose by Higher 
Plants, 705. Researches on the 
Comparative Development of Let- 
tuce in Sun and Shadow, 70b. 
Respiration of Stored Wheat, 707. 
Comparative Transpiration from 
Maize and Sorghums, 708 Sterility 
in the Strawberry : Investigations 
in U. S A , 709 Systematic Mor- 
phologic and Anatomic Study of 
the Chlaenaeeae in Madagascar, 
837. Extraction of Arbutin and 
Oucbracliite from the Leaves of 
Hakca laur in a, 840 Study of the 
Chemical Changes due to Environ- 
ment, 841. Influence of Light 011 
the Absorpti< >n by Plants of Or- 
ganic Matter in tlie Soil, 842. In- 
fluence of Continued and Inter- 
mittent Action of Light and Heat 
on Growth, 843. Influence of Sun- 
light upon the Action of Stomata 
in Certain Graininae, 844. Altera- 
tion of Cellular Exchange and 
Permeability at Temperatures near 
Freezing Point, 845. Researches 
on the Mineral Nutrition of Plants, 



$ 47 ‘ The Influence of Chlorides on 
the Growth of Certain Agricultural 
Plants, 84 8. Influence of Flow rides 
on Vegetation, 840, it jo Effect of 
Certain Compounds of Barium and 
Strontium on the Growth of Plants, 
850 Influence of Alpha-Crotonic 
Acid 011 Plants, ^52. Tlie Chemi- 
cal Constituents of Natural Rice 
and Polished Rice, 870 Apparatus 
for Growing Higher Plants 111 Soils 
Free from Micro-Organisms, nou 
The Asli of vSome Roots and Tu- 
bers, 1 to 2 Notes 011 the Hydro- 
cyanic Acid Content of A mho pagan 
Sorghum, 1 j o ^ The Localised ion of 
the Alkaloid present ill lsopyntm 
thalutvoide <*, 1105 Anatomical Mo- 
difications of RootvS due to Mecha- 
nical Action, 11 oO The Absorption 
of Mineral Saifs by the Apex of 
the Root, 1107 The Origin of 
Succulence in Plants, 1109 The 
Tiffed of Aluminium Tons upon the 
Germination ancl Growth of Plants, 
iijj. On the Assimilation of Di- 
cyauodi amide Derived from Cal- 
cium Cvanamide, in 2 The Pre- 
determinant Influence of the Phy- 
siological Condition oi the Seed 
upon the Course of the Subse- 
quent Growth and Vi eld of the 
Plant, ms The Oalviuo Method 
of Increasing Leaf Development in 
Some Kitchen Garden Plants, iijj 
Intro-organic Injections for the 
Purpose of Increasing the Yield of 
Plants : Experiments in Mexico 
and Cuba, in 5. Classification of 
the Chestnut Tree in Italy, 1157. 
Distribution of the Nitrogen in 
Some Seeds and of the Nucleic Acid 
in Brewers Yeast as determined 
by the Van Slyke Method, il8o 
Cherry : Best Varieties to Grow in 
Ohio, I". S. A , 327. Cultivation in 
Demnark, 7^0. Trade in P S A., 
1020 


Chestnut: Relative time Content 
and Requirement, etc., 10, Veget- 
able Dye Stuffs of Japan, 203. 
Chestnut Leaves as Food for 
Stock, 221 Italian Varieties, 1157, 
Chick Pea : Area, Yield and Produc- 
tion in Ethiopia, 414. 

Chili : Some Cliilian Woods suit- 
able for Making Cellulose, 70. 
Chillies: In Burma, 1. 

China * Hankow Tea Oil Industry, 
jo 2. Maize Varieties Resistant to 
Drought, 44.5. Experiments with 
Cotton Seed, 506. Rubber in Hai- 
nan, (>80. Cotton (»rowing, 883. 
Flour Mills, 086 

“ Cliinin ”, 006. 

Chlaenaceae . In Madagascar, 837. 

Chlorine : Soil Absorption of this 
Gas, 423. Chlorine Index as a 
Comparative Measure of the Hu- 
mus Content of Soils, 42 \ 

Chlorophora exceha, 146 

Chlorophora Unctorxa , S. 

Clmcliote, Sechutw edule , 44 

Cliola, 414. 

Chochoute, 4 * 

Cliow-Chow, 44 

Clioyote, [4. 

Chrobperma muscaetoxicum , 210. 

Chufa, 055 

Cider * The Role and Proportion of 
Pears in Cider Making, 314. Bana- 
na Cider: Wholesome Drinks in 
Indo-China, J232. 

Cinchona Acclimatisation in Bra- 
zil, (>4 C urative Action on Malarial 
Fever, 808 Report on Work done 
at the Java Cinchona Experimen- 
tal vStation in 1016-17, 905. Cin- 
chona Wines in Piedmont, 980. 
Composition of Mexican Cinchona 
Bark, 1 1 gg 

Citronella, Andropogoii Schoenanthus, 
20G. 

Citrus Fruits : Cultural Experiments 
in Texas, 416 Effect of Weather 
Conditions in I r . S. A., 4T7. Le- 
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Oiifbn^ 451. 
of Grom in 
88^ Cultivation in Ar- 
8G5. 

CiWfa stnmsis : Thornless Variety, 

450. 

Civet, 414. 

Ctediun t effusum, *56. 

C Ustoyucca, 1181. 

CKtyndra sp., 146, 

Clover; Relative Lime Content and 
Requirement, etc., 10. Sulphur Re- 
quirement of Purple Cover, 298 
Cropped Area in Finland, 412. 

Cloves: Production in Madagascar, 
274. 

Cnemidoeoptes spp., 495. 

Cob Meal, 336. 

Cocos Weddelliana, 294 

Coconut : Cultivation in Cochin-China 
200, 201. Notes on Cultivation in 
the Province of Madras, India, 891 
Coconut Palm in the Philippines, 
and Production, 892 Note on Gras- 
ses growing in Plantations in In- 
dia, 1136 

Coffea excelsts , 466 

Coffee : Cropped Area in Burma, 1 
Studies and Investigations on Cof- 
fee from Uganda, 8 Care of Plants 
damaged by Frosts in Brazil, 58 
New Method of Estimating Caffeine 
in Coffee, 118. Cultivation between 
Rubber Trees, 205. Production in 
Madagascar, 274. Cultivation of 
the Robusta types in Ceylon, 322 
Cultivation in Ethiopia, 414. Cof- 
fin* excelsa and Cultivation in 
Indo-Cluna, 466 Cultivation in 
Madagascar, 90X. In Panama, 902 

Coigufe, 70. 

Cota spp., 146. 

Cold* Storage : The Action of Cold 
on Micro-Organisms, 123. Influence 
of Cold Shock on the Sterilisation 
of Canned Foods, 124. The Commer- 
cial Freezing and Storing of Fish, 



ki£ tifee ftmt* Meat Trade in 
< Venezuela, I2g. The Cold Storage 
Industry and the Future of Ita- 
lian Agriculture, 379. Cold Storage 
and the Italian Fishing Industry, 
380. Frozen Meat, 1007. Preserva- 
tion of Eggs, 1015 Cold Storage in 
Madagascar, 1016. Preservation of 
Eggs by Cold Storage, 1257. 
Colombia * Agricultural Instruction, 7. 

Banana Growing, 9x2. 

Comfrey, Symphytum officinale : Com- 
position and Proportion of Ashes, 
1102 

Concentrated Foods : Crushing Lo- 
cust Beans, 80. Chestnut Leaves as 
Food for Stock, 222 Marine Al- 
rr ae as Food for Horses, 225 
Cottonseed Meal and Hulls for 
Wintering and Fattening Beef Cat- 
tle, 227, 336 Influence of a Food- 
stuff on the Digestibility of the 
Nutritive Matter of Another Food- 
stuff, 229 Proportions of Supple- 
ments to Maize for Fattening Swine, 
230. Wheat Treated with Copper 
Mixtures for Fowls, 232 Preserv- 
ing Fodder by Selected Ferments, 
257 Mustard Seed Cake and Meal 
for Dairy Cattle, 338 Seed Tegu- 
ments Cake, 487 Maize Silage, 491 
Preparation of Maize for Fattening 
Steers, 492 

Condiment-Yielding Plants* Cropped 
Area in Burma, 1 Cultivation in 
Morocco, 803. 

Conepatus chile nsis, 352. 

Conepia grandtfiora, 518. 

Comum maculatum, 60 
Copai f era copalhna, 146 
Copper • Reaction of Copper Applic- 
able to the Analysis of Ash ahd 
Arable Soils, 568. Physiological 
Effects on Vines, 913. 

Coprali ; Production in the Federated* 
Malay States and in the South 
Pacific Islands, 51 
CopUs , sj>., 203. 
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Code: Development of Industry in 
Portugal, 1161. 

Cork Oak : In Morocco, 475. 

Cork Wood, 69. 

Cotton : Cropped Area and Yield in 
Burma, 1. Relative Lime Content 
and Requirement, etc , 10 Cam- 
bodian Cotton and French Spinn- 
ing, 46 Growing Tests in Spain, 

47. A Catalan Society for Develop- 
ment of Cotton Growing in Spain, 

48. Production in French West 
Africa, 146 Stability of Hybrids 
of Pima X Gila Cotton in Ari- 
zona, U S A , 187. Relation bet- 
ween the Length of Cotton Fibre 
and Rainfall in the Lesser Antilles, 
197 Possibilities of Cultivation in 
the South Pacific Islands, 198. 
Production ^n Ethiopia, 414 Cul- 
tivation Experiments in Texas, 
U S A, 41 6 Manurial Experiments 
in St Vincent, 461, 1124. Culti- 
vation in Paraguay, 462 Experi- 
ments in Fuchat, Bengasi, 594 
Indo-Chinese Cotton, 595 Chinese 
Experiments with American Cot- 
ton Seed, 596 Chemical Consti- 
tuents of the Cotton Plant, 700. 
Development of Cotton Cultiva- 
tion in Korea, 728 Comparative 
Toxicity of Cottonseed Products, 
754 Varieties with Long Lint in 
U S , 882 Production in the State 
of Sao Paulo, Brazil, 883 In Ita- 
lian Somaliland, 884. In China and 
Korea, 885 In Queensland, 886 
Improvement by Pure Line Se- 
lection in British India, 1122 
Experiments m Growing m 1918 
at the Palermo Colonial Gardens, 
1137 In North Africa, 1138 An 
Improved Type of Cotton for the 
Southern India, 1139 

Couch-grass, 937 

Cowpea, Vtgna Catjang, 10, 146, 
157, 416, 715, 848, 958. 

Crabgrass, Saltcorma herbacea , 958 


Cranberry (Vaccinium 

Effect of Temperature, *79* 

Cress, Garden, 44° • 

Crickets : As Cattle Food M 

Manure, 755. 

Crotalana yuncea, 288. 

Crotalana usaratnoensrt, 729. 

Croton lacciferus , 288. 

Cuba : Use of Tractors, 96- 
Cucumbers : Hybridisation Experi- 
ments between Different Varietie$, 
36. 

Culex pipiens , 4. 

Cumbu, Penmsetum typhoideum, 12, 
1233 

Cupressus horixontahs , 1162 
Curuco, Acanthia tnodora , 495- 
Cuterebra ephippium and C. spp , 7 2 - 
Cyclostomum tetracanthum, 1167. 
Cynodon Dactylon, 958. 

Cvperus esculentus , 958. 

Cypress, Cupressus , horixontahs, 1162, 
Cyrenaica : Agricultural Conditions, 
1063 

Cystoptens alptna : Fern containing 
Hydrocyanic Acid, 27. 


DA, 146, 1140 

Dacryodes hexandra , 732 

Dadab, 484. 

Dadap, Erythuna hthospetma, 288, 
322 

Dahlia, J102 

Dairying * Production, Supply, and 
Milk Industry and its Products 
in Italy, 254 The Influence of 
the Degree of Acidity on the Rate 
ot Destruction of the Petoxydase 
by Heat, 255. Production of Veal 
or Production of Milk ?, 256. Must- 
ard Seed Cake and Meal as Food 
for Dairy Cattle, 338. Comparison 
between the 11 Gujerati ” and Delhi” 
Breeds of Hindoo Buffaloes for 
Milk Production, 341. Factors 
and Methods in the Profitable 
Production of Sanitary Milk, 371. 



Com$w *$ 0 o!i cl Buffalo Milk 372. 
Sunflower Milage lot Dairy Cows 
493* Reeding of Dairy Cows, 494, 
1178, 1190! 1 1 91. The Physico- 
Cl&affcal State of the Protein 
in Cow's Milk, 521. Chloreste- 
rol in Milk, 645. Influence of 
the Hutting Period on Fat-Con- 
tent of Milk, 751. Researches on 
the Addity of Milk and Whey in 
Holland, 777. Golactagogic Effect 
of Certain Drugs on Cows, 946. 
Correlation between the Percent- 
age of Fat in Cows' Milk and the 
Yield, 948. Testing of Pure-bred 
Dairy Cows in New Zealand, 949. 
The Open Shed compared with 
the Closed Barn for Dairy Cows, 
952. Application of Ultra-Violet, 
Rays in Dairies, 1002. Investi- 
gations concerning leucocytes in 
Milk, 1003, Cooling Milk and 
Storing and Shipping at Low Tem- 
peratures, 1004, 1005 Some Fac- 
tors Influencing the Rate of Growth 
and the Size of Dairy Heifers at 
Maturity, 1188. Influence of Breed 
and Size on Milk Production, 1 220. 
Government Dairy Farms in Me- 
sopotamia, 1242. Straining Milk, 
1243. Experiments in Distinguish- 
ing between Cows' Milk and Buffa- 
lo's Milk in Egypt, 1244. Lactose 
Fat and Protein Milk of Various 
Animals, 1245. Non- Protein Ni- 
trogenous Constituents of Cow's 
Milk, 1246. On Peroxydase of Milk, 
1247, Microscopic Examination 
of Milk in Laboratory Practice, 1248 
Effect of Corrosive Sublimate when 
Used in Dairies as a Preseivativc 
in Composite Samples of Milk 
for Analytical Purposes, 1249. Fly 
Pupae in Bottled Milk, 1250. 

Dammar : Extracted from Hopea 
odorata, 1. 

Daphnes pp., 369. 

Darso, 956* 


Da&ybriort spp., n8r. 

Dan tay, 908. 

Deadly Nightshade, 603. 

Debah, 747. 

De Dion Bouton : Motor Windlass, 
5 ° 5 * 

Denmark : Cultural Trials of Differ- 
ent Varieties of Wheat, Barley, 
and Oats, 724 Of Barley, 725 
Comparative Cultural Tests of 
Different Species and Varieties of 
Currant Trees, 737 Fruit Growing, 
739. Use of Mussels as Poultry 
Food, 763 

Depilators : For Tanning, 774 
Depluming Mite, Cnemidocoptes lae - 
vis var. gallmae, 495 
Depidper : For Oil-Palm Fruits, 358 
Dermanysms hirundims, 495 
Dermatobia, sp., 72 
Development of Agriculture . In Bur- 
ma, 1. In French West Africa, 
146, 273 The Economic Resour- 
ces of Morocco and their Exploit- 
ation after the War, 272, 413, 
803. Economic Development and 
Agricultural Produce m Madagas- 
car, 274. Agriculture and For- 
estry in Macedonia, 41 1 Ani- 
mal and Vegetable Production in 
Finland, 412 Agricultural Posi- 
tion in Ethiopia, 1913-17, 414. 
In Mesopotamia, ' ,2, 1064 Cattle 
Raising and Agriculture in Ecua- 
dor, 5 53 Pioducts from Hainan 
(China) and the Agricultural Fu- 
ture, 680 Development of French 
Guiana, 80 \ Agricultural Condi- 
tions in Cyrenaica 1063 
Digitalis, 1150 
Diphtheria, Swine, 932. 

Dipbtaxis erucobdes , 853 
Dipterocarpus tuberculatus , 1 . 
Dipterocarpus tutbmatus, 1 
Disc Harrow: New “ Cestro, " 357* 
Distillery: Utilization of A turn ita- 
heum for Food and the Manufac- 
ture oCStarch, Glucose and Alcohol, 



43 Alcohol from White Aspho- 
del, 108. Alcohol Production from 
Marine Algae, 249. The Canada 
Hardwood Distillation Industry, 
253 Vine Shoots Ensilaged as 
a Source of Alcohol, 641. A New 
Mannose Ferment : Researches in 
Italy, 982 Fruits of Melia Azede - 
rack : Possible Use for Alcohol 
Manufacture, 983 Wormwood 
used in Italy to Flavour Vermouth 
and in France, to Denature Salt 
for Stock, 1147 
Divergentiose, 330 
Djreb, 484 

Dog . Experimental Study of Carrying 
and Cart-drawing, 235 Sheep-kill- 
ing Dog in U S A , 236 Di- 
gestion of Bran by Dogs, 620 
Dominican Republic : Agricultural 
Education, 7. Hardwoods, 213 
Agricultural Weather Conditions on 
the South Coast of San Domingo, 
276 Cattle Raising, 340 Rice 
Growing, 592 

Doungonfolo, Kerstingiella geocarpa , 
146. 

Doum, 803, 1152 
Dourah, 414 

11 Dra ”, White Moroccan Sorghum, 
803 

Drainage : Preliminary Report on 
Experiment Dram in Alkaline Soil, 

285 

Dressing : Sphagnum Substituting the 
Absorbent Cotton in Surgical Dress- 
ing 370. Kapok as a Substitute 
for Cotton for Dressing Wounds, 
520. 

Dromedary Mange, 484 
Drying. Plums, 252 Potatoes, 781 
Dehydration from the Standpoint 
of Agriculture, 1001 
Dry-farming : Observations in Italy, 
560, 822. Sub-soiling, Deep Til- 
ling and Soil Dynamiting, in TT 
S. A , 685 
Dua do, 908. 


Dua t&y, 908. 

Duck : The Rouen Dude ; its Value* 
for Crossing Purposes, 233. Im- 
proved Crosses, 350. Breeding and 
Destruction of Larvae of Ano- 
phele Mosquito, 806. 

Dumarta Heckeln , 146. 

Durra, 315 

Dutch East Indies : Preliminary Note 
on Soils intended for Tea Growing 
in Java and Sumatra, 17. Tobacco 
Nurseries, 62. Reports on To- 
bacco Fermentation Experiments 
made in 1916, 63. On a Babesiosis 
due to Microbabesta divergens , 330, 
Crotalaria usaratnoensis as a Honey 
Yielding Plant, 729. Note on a 
Filaria in the Conjunctiva of a 
Fowl, 750. Sugar Cane Cultivation 
in Java, 896, 897, 898. Report 
on Work done at the J ava Cinchona 
Experimental Station, 905. 

Dye Plants . Cropped Area in Burma, 

1 Natural Dye Stuffs, 8, 146. Of 
Japan, 203. 

EcHIDNOPHAGi GALLINACEA , 4O5. 

Ecuador : Agriculture and Cattle 
Raising, 353 

Edoum, C hlorophora excelsa, 146. 

Eel, 1213 

Eggs Egg-produdng Values of Some 
Feeding Stuffs, 86. Deterioration 
of Eggs considered from the Point 
of View of Sanitary Inspection, 
121 Egg Powder, 524. Expor- 
tation from Morocco, 803. Pre- 
servation by Refrigeration and 
Sterilisation, 1015 Commercial Pre- 
servation by Cold Storage, 1257. 

Egg Plants. Improvement by Hy- 
bridisation in the Philippines, 1 89, 

Eichhorma spectosa , 1199. 

Elaeis guineensis , 200, 366, 890. 

Elder, 603. 

Electricity : System of Electric- 
Ploughing, 99. New Experiments 



— 21 


i on the Uae of Electricity in Agri- 
culture in Argentina, 166. Electro- 
culture Experiments at Lantwit 
V&dre, Wales, 686. Electro-Chemic- 
al Treatment of Seeds, 720. 

Elephant ; Domestication of the Afri- 
can Elephant in Belgian Congo, 
$ 33 * 

Elm ; Oil Extracted from the Fruit, 

5 * 7 - 

Eleusine coracana, 1233. 

Encephalartos Altensteimi, 294. 

Entandrophragma sp., 146, 1076. 

Eriobotrya japonica , 908. 

Erythrea : Control of Infectious Di- 
seases of Cattle in General, 217. 
Erythrean Corozo, 622. 

Erythrina lithosperma, 288, 322. 

Esox spp., 502. 

Essences : Vervain, Geranium and 
other Essences in Madagascar, 274. 
Oil of Orange Industry in Jamaica, 
776. 

Etandrophragma spp., 146. 

Ethiopia: Agricultural Position (1913- 

17). 414- 

Eucalyptus : Cultivation in Ethiopia, 
414. Eucalyptus in Reconstitu- 
tion of the Forestal Patrimony 
of Sardinia, 610. Experiments in 
Afforestation in Morocco, 1162. 

Euonymus europaeus, 464. 

Euphorbia spp., 464. 

European Hen Flea, Ceratophyllus 
avium, 495. 

Experimental and Analytical Work : 
Experimental Station at Mandalay, 
Burma, 1. Tropical Experimental 
Station in Colombia, 7. Recent 
Investigations and Observations 
made at the Imperial Institute, 
London, 8. Cultural Experiments 
with various Plants 1910-14 at 
Sub-station No. 1 , Beevihe, Texas, 
U. S. A., 416. Experimental Station 
for Saharan Crops, 814. 

Explosives : New Method for Using 
Explosives, 67. Sub-soiling, Deep 


Tilling and Dynamiting in the Great 
Plains, U. S. A., 685. Use of 
Explosives in Agriculture, 821. 
Transformation of Explosives into 
Fertilisers, 835. Lasting Benefit 
of Soil Blasting in U. S. A. 1091. 
Eysthanthes sylvestris , 742. 


Fagopyrum esculentum. See Buck- 
wheat. 

Farm Buildings: Manure Pit, 807. 
Open Shed compared with Closed 
Bain for Dairy Cows, 952. Bec- 
cari Fermentation Chambers, 1226. 
See also Silos. 

Farmyard Manure : Effect in Stimu- 
lating Yields of Irrigated Field 
Crops, 688. 

Fats : Wax Yielding Plants of Mexico 
65. Fat Industry 888. Fats In- 
dustry in Russia, 991 . In Bulgaria, 
992. Production and Conserva- 
tion of Fats and Oils in U. S. A, 
1235. Colonial Production, 1236. 

Feeding of Live Stock : Food Value 
of Water Soldier (Stratiotes abides), 
8t. Sorghum Seed as Food for Pigs 
and Horses. 315. Feeding Hor- 
ses, 334, 335. Cattle, 336, 337, 
338. Sheep, 342. Swine, 344. 
Self-Feeder for Hogs, 345. The 
Acid Base Balance in Animal 
Nutrition : Effect of Certain Or- 
ganic and Mineral Acids on the 
Development of Swine, 485. Net 
Energy Values of Alfalfa Hay 
and of Starch 486. Food Value 
of Two Cakes made from Seed 
Teguments on Sale in Holland, 
487. Comparative Study of the 
Digestion of Bran by the Rabbit 
and Dog, 620. Use of Contents 
of the Rumen as Cattle Food, 
621. Cattle Feeding with By-Pro- 
ducts of the Erytrean Corozo 
Nut, 622. Fattening Western Lambs 
in U. *S. A„ 623. Composition 



and Digestibility of Sudan Grass, 
753. Comparative Toxicity of Cot- 
tonseed Products, 754. Digest- 
ibility of Protein Supplied by 
Soy-bean and Peanut Press Cake 
Flours, 810. Investigation on Di- 
gestion in Cattle in U. S A , 934. 
Digestibility of Mustard Flour and 
Mustard Cake, 935. Contribution 
to the Physiology of Phosphorus 
and Calcium Metabolism as Re- 
lated to Milk Secretion 1178. 
Requirements foi Growth in Cat- 
tle, T179. See also Forage Crops. 

Feeds : Food Chemistry in the Ser- 
vice of Human Nutrition, 5. Act- 
ion of X Rays on Barley Grains 
in Relation to Dietary Difiiciency 
6. Nitrogen Requirement of the 
Organism, 148. Experiments on 
the Determination of the Digesti- 
bility of Millets, 149. Experi- 
ments on Salting Fish, in IT. S. A., 
2 58. The Utilisation of Uie Dima 
Kidney Bean (Phaseolus lunatus) as 
a Human Foodstuff, 275. On the 
Phosphorus and Nitrogen Contents 
of the Water in which Vegetable 
Food Products are Boiled, 554. 
The Harm in Using Boric Acid 
for PrevServing Food, 555. The 
Use of Passive Anaphylaxis for 
the Detection of Tuberculous Meat, 
556. The Mineral Elements in 
Animal Nutrition, 619 Banana 
Flour and its Substitutes, 773. 
Food Value of Asparagus, 809. 
Digestibility ot Protein supplied 
by Soybean and Peanut Press 
Cake, 8to Bread Making with 
Lime Water : Its Interest from the 
Point of View of Colonial Hy- 
giene, 81 1. Vegetables in Rural 
Domestic Economy, in Italy, 1067. 
Biological Values of Wheat and 
Almond Nitrogen, J068. Dietary 
Properties of Peas, 1069. Nutritive 
Value of the Banana, 1070. Anti- 


scorbutic Property of Dearicated 
and Cooked Vegetables, 1071. An- 
tiscorbutic Factors in Lemon Juke, 
X072. Wholesome Drinks Recpffl- 
mendable for Tropical Countries; 
1073. Method for Expressing Nu- 
merically the Value of Proteins 
as Substances Inducing Growth, 
1175. A Study of the Part Played 
by Fats in the Utilisation and As- 
similation of Albuminoids, 1176, 
Maintenance Ration: Sugars and 
Fats, Specifically Indispensable 
Foods : Minimum Requirement of 
these Foods, 1177. 

Fenugreek, 995. 

Feterita, 215. 

Fibre Crops : Cropped Area in Burma, 
1. Our Knowledge of Textile Fi- 
bies, 45. The Olona (Touchardta 
lati folia) a Hawaiian Textile Plant, 
50. The Edible Banana Tree 
as a Textile Plant in Spain T17. 
Textiles and Fibres in French 
West Africa, 146. Retting in 
Italy, 519. Textile Fibres furn- 
ished by the Lotus in Italy, 
604. Crotolana usarotnoensis as a 
Fibre Plant : Researches in Dutch 
East Indies, 729. Fibre Yielding 
Plants in Morocco, 803. Pro- 
duction of Gomute Palm Fibre 
in Dutch Indies, 887. Study in 
African Da Hemp [Hibiscus can - 
nabmu<> and Value for Paper Mak- 
ing, 1140. Growing of Sisal Hemp 
in Sicily, 1141. Bowstring Hemp- 
(Sanseviera) and its. Industrial 
Applications 1142. The Lucbinh 
Plant Utilisable as a Textile for 
Paper Manufacture in Indo-China 
1199. See also Cotton. 

Figs : Number of Trees on “Tertib” 
(Income Tax in Morocco), 272. 

Field Thistle, 1102. 

Filao ( Casuarina spp.) : Interesting 
Tree for Reafforestation of Certain 
Regions in Senegal, 612, 



Finland : Animal and Vegetable 
Production, 4x2. 

Pit: Abies Vilmorini, 181. Abies 
amdbilis, Abies motilis, Pseudo - 
tsuga taxi folia, 329. Canadian Bal- 
sam Pit, 1163. 

Fires : Influence on Madagascar Flo- 
ra, page 2. Protection against 
Fite on the Farm, 360. 

Fish Breeding : Incubation of Tiout 
Eggs in a Sterile Medium Poor 
in Oxygen, 93- Fisheries in Fin- 
land 412. ‘Artificial Hybrids be- 
tween Pike and Pickerel in U. S. A., 
502. Fish Breeding in Rice Fields, 
in Madagascar, 630. Trout Rear- 
ing in an Aquarium, 631. On the 
State of Breeding Salmon during 
their Spawning Migration into Fresh 
Water, 632. Goussia trutae, New 
Species of Coccid Parasite in the 
Native Trout in France, 767. 
Biology of the Eel, 1213. The 
Colouration of the Salmon Fry 
and its Relation to the First Migra- 
tion in the Sea, 1214. Trout in 
the Tyrrhenian Sea, 1215. Stock- 
ing of Waters by Means of Fry 
Previously Fed, 1216. Fresh Wa- 
ter Fishculture in France, 1217. 
Fresh Water Eleotris of Madagascar, 
1218. Fish Disease: Saprolegnia 
Attacking the Gills of Perch ; 
Tumours of Carassius auratus, 1219. 

Flax : Relative Lime Content and Re- 
quirement, etc., 10. Northern Li- 
mit for Cultivation in Finland, 
412. 

Florida Beggarweed, 958 

Flour : Revictualling of Upper Sene- 
gal and Niger with Timbuctoo 
Wheat, 40. Flour Mills in China, 
986. 

Fluorine : In Soils, Plants and 
Animals, 818. Influence on Ve- 
getation, 849, 1 1 10. 

Forage Crops : Cropped Area in Bur- 
ma, 1. Sechtum edule as a Forage 


Plant, 44. Cultivating and Ensilag- 
ing Goats* Rue to free itfromBittei 
Elements and make it usable as 
Fodder. Experiments in Italy, 168. 
Ghessab (Pennisetum typhoideum ), 
459. “ Pasto salitrero” (Sporobulus 
phleoides) on Saline Soils in Argen- 
tina, 460. Wimmera Rye Grass 
(Lolium subulatum), 877. " Kud- 
zu ** (Pueraria htrsuta ) Leguminous 
Fodder Plant in Cuba, 879. Im- 
provement of Fodder Plants in 
Morocco : Interest of Lotus are - 
narius, 1135. Note on Grasses 
growing in Coconut Plantations 
in India, 1136. Certain Desert 
Plants as Emergency Stock Food, 
1181. 

Forestry : In Burma 1, 71. Cultivation 
of Balsa Timber in Costa Rica, 
69. Produce of the Forest and 
Brush of French West Africa : 
Rubber, Wood, Copal, Gum, Cola, 
Palmyra and Doum Palms and 
Gonakie, 146. Oil Yielding Plants 
in Indo-China, 200. Forestry Area 
in French West Africa, 273. In 
Madagascar, 274 Effect of Affo- 
restation on Hidden Condensation, 
280. Forestry in Finland, 412. 
In Ethiopia, 414. In Morocco, 475, 
1162. In Borneo, 476. Effect of 
Forest Regeneration, especially of 
Pines on Soil Nitrification Re- 
searches in Sweden, 473. Research 
Program of the Swedish Forest 
Experiment Station 1918-20, 608. 
Report of the Activity of the “ U- 
nion Resinera Espanola ** for the 
Financial Year 1917-18, 613. Re- 
searches on the Efficacy of Thin- 
ning by the Study of Promising 
Trees Chosen in the Stand, 740. 
Resources and Timber of the French 
Colonies, 742. In South Africa, 
743. Utilisation of the Steppes 
of Tripoli for Afforestation, 1088. 
Califimian Incense Cedar, 1138. 
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White Pine Timber, of New Zealand, 
1x59. Researches on some Co- 
nifers in the Rocky Mnts., 1160. 
Development of the Cork Industry 
in Portugal, 1161. Canadian Pulp- 
Wood Resources, 1163. 

Frak£ or Fram, Terminaha altissinta , 
146. 

France : Comparative Cultural Ex- 
periments with Wheats, 39. Work 
of the Genetic Station of Veniercs, 

1 81. Power Farming Tests at 
La Verriere, 238 The Effect of 
Cold, Wind, and Rust on Various 
Wheats, 278 Results of the Cul- 
tivation of Manitoba Wheat in 
the Vaucluse Dept,, 311. Cultural 
Tests with Various Wheats at 
Nages (Tam), 312. Cultivation 
of Different Varieties of Castor- 
Oil in the South of France, 317. 
Work of the Sugar Beet Seed 
Commission, Year, 1918, 588. 

Indian Wheat Sown in theDepart- 
ment of the Gironde, 868. 

Fraxinus excelsior, 1162 

French ( ruiana : Development and * 
Employment of Penal Labour to 
tliis End, 804 

Frosts : Care of Coffee Plants da- 
maged by Frosts in Brazil, 58. 
New Method of Predicting Frosts, 

1 50. First Autumn Frosts in 
Mexico, 151 Effect of Frost on 
Sugar-cane in the Gurdaspur Dis- 
trict, India, 153 The Distribution 
of Frost in U. S. A , 277. 

Fruit Growing : New Method for 
Using Explosives in Planting Trees 
and its Advantageous Use in the 
Rapid Reconstitution of Orchards 
in Devastate^ Regions, 67. Shield 
grafting Cacao Trees in Java, 68. 
Best Varieties of Fruit to grow 
in Ohio, U S. A , 327. Manage- 
ment of Fruit Trees before Plan- 
tation, 738 Fruit Growing in 
Denmark, 739. In Morocco, 803 


In Indo-China, 908, In 
(Italy), 1154. Increasing the Yield 
by Intra-organic Injections, n$$ r 

Furcraea giganiea , 288. 

“ Furuc,” 483. 

Fustic, 8. 

Gallga officinalis , 168, 

Garcima Mangos tana , 908. 

Gastrophtlus asinus, 72. 

Gatera, 414. 

Gemoetel, 887. 

Gentian, 1102. 

Germander, 603. 

Ghessab, 469. 

Giavone, 279. 

Gigaro, 43. 

Glicindia maculata, 322. 

Glycerine : Production by Ferment- 
ing Molasses, 1234. 

Gmelina arborea, 1. 

Goa Beaus, Psophocarpus tetragono - 
bolus, 1. 

Goats : Census in French West Afri- 
ca, 146 Milch Goat in California, 
228. Breeding in Morocco ,^41 3. 
In Ethiopia 414 Census in Italy, 
1182 Goat Keeping in Scotland, 
1196 

Goi, 742. 

Oomuti, 887. 

Gonakte, 146. 

Goussia trutae, 767 

Rafting : Of Lemon Trees with Buds 
on a Single Tree, 451. 

Grapefruit : Selection in California, 
37 - 

Grapes : See Vine growing 

( ^reat Britain and Ireland: Govern- 
ment Tractor Cultivation in Eng- 
land and Wales, 504. Electro- 
cultural Experiments at Lentwit 
Vadre, Wales, 686. Selection of 
Barley in Ireland, 858. Goat 
Keeping in Scotland, 1196. 

Groundnut : See Peanut. 

( iuano : Exploitation of Mexican 
Guano Deposits, 695, 
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Guarea. sp., 1076. 

Guatemala : Agricultural Instruc- 
tion, 7. 

Guayule, 320. 

Gu 4 cho, 414. 

Guinea Grass, 340. 

Gums and Resins : Study and De- 
termination of tlie Industrial 
Value of a Gum of the North 
Cameroons, 119. Gum and Copal 
Resin of French West Africa, 
T46. Gum Sandaracli, 475. 

Gurjan Oil, 1. 

Gypsum : Effect on Solubility of 
Potash in Soils, 2 1. Action on 
Alkaline Soils, 155. 


Haematovinus svis, 929. 

Haematoxylon Drasiletto, 8. 

Haematoxylon Campechianum, 8. 

Haiti : Agricultural Education, 7. 

Hakea laurina, 840. 

Hanapalii, Furcraea gigantea, 288. 

Haori, 203. 

Harding Grass ( Phalaris gigantea) : 
New Grass for California, 876. 

Harvest Mite, Trombidium sp., 495. 

Hawai : The Olona (Touchardia la- 
tifolia) , Hawaian Textile Plant, 
50. Reaction of Hawaian Soils 
with Calcium Bicarbonate Solu- 
tions, 565. 

Hazomalame, 742, 

Hedyscepe, 294. 

Henbane, 735. 

Hemlock : Eastern (Tsuga canaden- 
sis) and Western (T. heterophylla ), 
<>3. 

Hemp : Relative Lime Content and 
Requirement, etc., 10. Northern 
Limit for Cultivation in Finland, 
412. Study on the African Da 
Hemp (Hibiscus cannabinus) : Va- 
lue for Paper Making, 1140. 

Heritiera minor , 1. 

Hesperoyucca Whipplci , 1181 . 

Hesperulae parvi flora, ti8x. 


" H 4 t 4 re ” or “ Okume (Canarium 
occidental ), 146. 

Hevea : See Rubber. 

Hibiscus cannabinus , 146, 1140. 

Hides and Skins : Exports from the 
Dominican Republic, 340. Pro- 
duction of Cattle Hides in Ecua- 
dor, 553. Madagascar Leather, 
648. 

Hintsy, Afzelia bijunga, 742. 

Hog Louse, 929. 

Holcus halepensis , 587. 

Hopea odorata , 1. 

Hops : Relative Lime Content and 
Requirement, 10. Effect of Fer- 
tilisers on the Composition of 
Hops, 734. 

Hormones, 5. 

Horses : Breeding in Madagascar, 

page 4. Tests of the Treatment of 
Equine Trypanosomiasis in Mo- 
rocco, 74. Horse Sickness in Bel- 
gian Congo, 75. Treatment of 
Equine Osteo-malacia, 77. Cu- 
rative Treatment of Mange, 78. 
Census in French West Africa, 
146. Breeding in Galicia, Spain, 
223. Sardinian Horses, 224. Ma- 
rine Algae as Feed, 225. Sorghum 
Seed as Feed, 332. Feeding Work 
Horses. Investigations in Kan- 
sas, IT. S. A., 334. Feeding Pure- 
bred Draft Fillies: Investigations 
in Illinois, U. S. A., 335. Breeding 
in Morocco, 413. In Ethiopia, 
414. Breeds of Light Horses in 
U. S. A., 756. Horses in the Great 
War : Lessons and Aims, 441 
Horned Horses, 942. Breeding 
in Italy, 943. Census in Italy; 

' 1182. Crossing and Selection of 
Horses raised in the wild State, 
1184. 

Hors field 1a Irya, 200. 

Horticulture : Gardens and Orchards 
in Burma, 1. Propagation of the 
Potato by Using th£ “ eyes ” : 
ExpeHment made in the Ardeche 



26 — 


(France), 470. Production of Mark- 
et Garden Seeds in Belgian Con- 
go, 736. Root Perforation as a 
Means of Helping on Leaf Develop- 
ment in Plants, 1114. 

Hotvea, 294. 

Hydraulics : Turnout in High Velo- 
city Canal to Divert Water, 165. 
Preliminary Report on an Experi- 
ment Drain in Alkaline Soil in 
Fresno Country, California, U. S. 
A , 285. Water Resources of West- 
ern Morocco, 823. Infiltration of 
Water in Agricultural Soils, 1089. 

Hydrocyanic Acid : O11 Content of 
the Fern, Cystoptens alpma t 27 
On Sorghum Content, 1104. 

Hydrosme spp , 873 

Hygiene of Live Stock : Sanitary 
Conditions of Live Stock at Mada- 
gascar, page 5. Contributions to 
the Knowledge of Brazilian Oestri- 
nae, 72. Animal Trypanosomiasis 
at Douala (Cameroons), 73. Tests 
of the Treatment of Equine Trypa- 
nosomiasis in Morocco, 74. Horse- 
Sickness in Belgian Congo, 75. 
The Treatment of Ulcerative Lym- 
phangitis, 76. Treatment of Equine 
Molities Ossium, 77 Curative Treat- 
ment of Horse Mange, 78. Researches 
into the Influence of the Nucleo- 
proteins of the Udder on the Milk 
Secretion of the Cow, 70 Stomoxvs 
calcitrans, the Agent Transmitting 
" Mai de cadera, ” 216. Prophylaxes 
of Cattle Plague and Control of 
Infectious Diseases of Cattle in 
General, in Erythrea, 217. Conta- 
gious Abortion of Cattle, 218- 
Stagger Grass (Chrosperma muscae - 
toxicum) as a Poisonous Plant, 219, 
On a Babesiosis due to Microbabesia. 
divergens in the Dutch East Indies, 
330. On the Treatment of Disto* 
matosis of Sheep, 331. " Mio-mio, ” 
“ Nio ” or “ Romerillo ” ( Bacchans 
condt folia) a Plant Poisonous to 


Stock in the Argentine, 477,, Study 
on the DiffusibUity of the Vitas 
of Rabies, 478. Rats as Agents 
in Transmitting Ringworm to the 
Horse, 479. Practical Contribution 
to the Therapeutics of Epizootic 
Lymphangitis in the Horse, 480. An- 
thelmintic Treatment of Intestinal 
Strongylosis of the Horse, 481 . 
Nervous Symptoms and the Pers- 
istence of Trypanosomes in the Ce- 
rebro-Spinal Fluid of Mules Suffer- 
ing from " Nagana ” in East Afri- 
ca, 482. On the Receptivity to 
Anti-Plague Vaccination of Calves 
bom of Mothers Immune to Cattle 
Plague ; Experiments on Anti- 
Plague Serotherapy (Kolle and 
Turney Method) made in Italian 
Somaliland on Calves before and 
after Weaning, 483. Dromedary 
Mange, 484. A New Parasiticide, 

614. Immunity Studies on Bac- 
terial Anthrax, in the Argentine, 

615. Researches on Inf ectious Anae- 
mia of the Horse, in GernSlfny, 
6t6. Haemoglobinuric Bilious Fever 
of Cattle, in Algeria, 617. Serum 
for the Prevention and Treatment 
of Exuding Pleuropneumonia of 
Goats, 618. Destruction of Tetanus 
Anti-toxins by Chemical Agents, 
744. The Appearance of Cocddioid 
Granuloma, or Oidiomycosis in 
Cattle in California, 745. Researches 
on the Efficacy of Certain Emulsions 
for the Protection of Camels against 
the Attack of Tabanids in India, 
746. The Passaee of Trypanosoma 
berberum from the Mother to the 
Foetus in the " Debah,” 747. 
“Lammaparalysi ” (Paralysis of 
Lambs), a New Disease of Sheep 
observed in Sweden, 748. The 
Mode of Infection of Hog Cholera ; 
Researches in the U. S. A., 749, 
Note on a Filaria observed in the 
Dutch East Indies in the Conjunc- 
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tiva 6f a Fowl, 750. Leucocyto- 
gregarines and their Occurrence in 
South Africa, 917. The Causes of 
Death in the Case of Horses Under- 
going Immunisation Treatment with 
Dead Bacteria or Extracts cf Bac- 
teria, 918. Immunity in Epizootic 
Lymphangitis, 919. Epizootic Di- 
sease due to a New Species of Try- 
panosome-attacking Cattle in French 
Guiana, 920. A New Nematode Caus- 
ing Parasitic Gastritis in Calves, 
921 . Cattle Scab Methods of Control 
and Eradication, 922 Treatment 
of Epizootic Aphthic Fever with 
Oxygenated Water According to 
Prof. Ndlo Mori's Method, 923. 
Experiments on the Treatment of 
Rinderpest with Various Drugs, 
in the Philippines, 924. Hemorrha- 
gic Septicemia, 925. The Suscepti- 
bility of Camels to Symptomatic 
Anthrax, Hemorrhagic Septicemia 
and Rinderpest: Experiments in 
British India, 926 Coccidiosis of the 
Goat in Morocco, 927. Anaplasma 
mar gvn ale, 928, The Hog Louse 
Haematopmus sms (Lin ) Leach, 
929. A New Strongvlid of the Dome- 
stic Pig, 93° • Observations and Ex 
periments on Intestinal Trichinae, 
931. Notes on Swine Diphtheria, 932 
Important Poultry Diseases, 933 A 
Study of the Different Forms of Ba- 
besiosis in the Netherlands, 1165 
A Blood Destroying Substance iti 
A scans lumbncoides , 1166. Osteo- 
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of Dime Resources in Egypt, 828. 
Moroccan Phisphates, 829. Spitz- 
bergen Phosphates, 830. Artificial 
Phosphatic Slags 831. The Man- 
ganese of Basic Slag and its Ef- 
fects on Growth of Wheat, S3 6 

Manures, Potassic : Potassium Re- 
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Butchers Cattle and Meat Trade 
of Cochin-China, 333. Stock Rear- 
ing and Meat Trade in Brazil, 339. 
Pood Value of Argentina ^fasajo, 
374. Slaughtering Pigs and Pre- 
paration of their Flesh on the 
Farm in IT S A., 523. Diagnosis 
of Tuberculous Meat, 556 Slaugh- 
tering Yield of Cattle, Goats and 
Sheeps in Italian Somaliland, 646. 
Frozen Meat Industry in South 
America, 654. Frozen Meat, too 7. 
Action >f Cold on Smell of Meat, 
1008. Whale Meat, 1009. Ripen- 
ing of Sausages, 1254. 

Medlar Tree : Observations on the 
Flower and Origin of Stoneless 
Medlar in Italy, 26. Japanese 
Medlar, 908. 

Medicago denticulata, 416. 

Medicinal Plants : Utilisation of As- 
phodelus tamosus in Italy, 108. 
" Vassourinha de botao *' (Sec- 
ern dulcis) a Medicinal and Fod- 
der Plant of Brazil, 209. Medicinal 
Plants in Italian State Forests. 



603. Cultivation of the Lotus 
( Nelutnbium speciosum) in Italy, 

604, Cultivation of Henbane and 
Alkaloid Content of its Different 
Parts, 735. Some Medicinal Plants 

'of the Philippines, 904. Opium 
Poppy Cultivation Experiments in 
Colonial Gardens at Palermo, 1148. 
Composition of Mexican Cinchona 
Bark, 1149. Growing of Digitalis 
purpurea , 1150. Insecticidal Pro- 
perties of Pyrethrum cinerariae- 
folium, Grown at Florence 
compared with those of other 
Asteraceae, 1151. 

Melanorrhoea laccifera, 207. 

Melia Azedarach, 983. 

Menopon spp., 495. 

Mdrant, Musanga Smithii, 146. 

Me»sopotamia : Agricultural Conditions 
and Possibilities, 552, 1064. Irri- 
gation and Recent Developments, 
824. 

Meteorology : Climatic Control of the 
Morphology and Physiology of Su- 
gar Beets, g. New Method of 
Predicting Frost, 150. The In- 
fluence of Weather on Agricultural 
Development in Michigan, IT. S. A , 
132. Effect of Frost on SugarCane, 
153. Agricultural Weather Condi- 
tions on South Coast of San Do- 
mingo, 276. Distribution of Frost 
in U. S. A., 277. The Effect of 
Cold, Wind, and Rust on Various 
Wheats in France 278. Injurious 
Effect of Low Temperatures and 
Mist on the Development of Rice 
as Connected with the Propagation 
of Weeds in the Vercelli District, 
Piedmont, Italy, 279. Effect of 
Afforestation on Hidden Conden- 
sation, 280. Data on Weather Con- 
ditions Concerning the Period 1910- 
1914 in Texas, U. S. A., 416. Weather 
Conditions of the United States 
from an Agricultural Point of 
View, 417. Varieties of Oats Resis- 


tant to Frost and Drought, Accli- 
matised in Argentina, 418, Vane- 
ties of Maize Resistant to Drought 
in America and Chino, 419. Spiro- 
bolus phleoides , a 1 'odder Plant 
Resistant to Drought in Argentina, 
420. Sensitiveness and Resistance 
of Coffee to Low Tempe- 
rature, in Indo-China, 42 t. Gene- 
ral Classification of Climates by 
Temperature, Precipitation and 
Character of the Seasons, 539. 
Alteration 5 ? of Cellular Exchange and 
Permeability at Temperature near 
Freezing Point, 845. Relation of 
Physiological Characters of Autumn 
and Spring Cereals to the Tempe- 
rature and Periodicity of Growth 
Phenomena, 846. Effects of Cli 
matic Conditions on Wheat Develop- 
ment at Tapada de Ajuda, Portu- 
gal, 1077. The Effect of Climatic 
Conditions on the Vegetative ( irow tli 
and Seed Production of Rice in 
the Pliilippines, 1078. The Effect 
of Climatic Conditions on the 
Formation of Cyanogenetie ( xlu 
cosides in Sorghum, 1079. The 
Effect of Winds on Tobacco Plants 
in Java, 1080. Effect of Rainfall 
upon the Development of Amiunl 
Rings of Woods. J081. Protection 
against Ilail, 1082 

Mexican Chicken Bug, Acanthi a mo - 
dor a, 495. 

Mexico : Agricultural Education, 7 
Wax-Yielding Plants, (>5. The First 
Autumn Frosts, 151. The Trade 
of Guayule, Rubber, 320. 

Microbabesia dwevgens, 330. 

“Milho cabocbo,” a Brazilian Maize, 42. 

Milling : Researches on Grain-Dust 
Explosions in Mills and Elevators 
in the United States, in. Flour 
Mills in China, 986. 

Millet : Cropped Area in Burma, 1 . 
Relative Lime, Content" and Re- 
quirement etc., 10. Investigation on 



Millet Digestibility, 149. "GhessaV* 
(Pennisetum typhoidmm) as an Ir- 
rigated Fodder Plant in Hot Coun- 
tries, especially Tripoli, 459* 

" Mio, mio, ” Baccharis coridifoha, 477. 
Momlia sitophila , 516. 

Morocco: Moroccan Draught Oxen, 
226. Silkworm Breeding, 234. The 
Economic Resources, and Their 
Exploitation after the War, 272. 
Agricultural Possibilities, 413. 
Forestry Resources, 475. Bee-Keep- 
ing 498 Agricultural Resources, 803 . 
Water Resources in Western Mo- 
rocco, 823. The Improvement of 
Fodder Plants in Morocco, 1135. 
Possibilities of Growing Sugar Cane, 
1146. Experiments of Afforesta- 
tion, 1162 

Mosca brava, 216. 

Mosquito do caf£, 216 

Mosquitoes, see Rural Hygiene 

Moss, its Hydrological Importance, 561 . 

Mucuna prunens, var u tills, 958. 

Mulberry : Relative Lime Content ana 
Requirement etc, 10. The Best 
Way for Preserving the Gennina- 
tive Power of the Seeds, 589. 

Mules, in Cyprus, 83. 

Musanga Smithn, 146. 

Mushingemel, 763 

Mussels, as a Food for Poultry, 763. 

Mustard : Cropped Area in Burma, 1 . 
Mustard Seed Cake and Meal as 
a Food for Dairy Cows, 338. Diges- 
tibility of Mustard Flour and Mus- 
tard Cake, 935. 

Mynca rubra , 203 

Nagana, 482. 

Natao, 742. 

Nawa, Stercuha Balanghas , 288. 

Nekohagi, Lespedeza pilosa, 203. 

Nelumbium speciosum , 604. 

N6t6, Ptptadema afncana, 146. 

Netherlands: Food Value of Two 
Cakes Made from Seed Teguments 
on Sale, 487. Bee-Keeping, 965. 


Nettle, 1102. 

Neuropogon melaxantkum , 8. 

New Zealand: The Improvemimt 
of Poor Pastures, 880. Testing of 
Purebred Dairy Cows 949 * Sheep 
Breeding, 955* Timber Trade, 1x59. 
N’gao, 774. 

Nicaragua: Agricultural Education, 7, 
NieW, Vtgna Catjang , 146. 

Nio, Baccharis coridifoha , 477. 
Nippi, 1 1 7. 

Nitrification and Ammonificatiou of 
Soil, see Soil Microbiology. 
Nitrogen: Nitrophilous Plants, 473. 
See Soil Microbiology and Nitro- 
genous Manures. 

Nolina, spp., 1181. 

Norway : Comparative Cultural Tests 
with Some Cereal9, 453. Compara- 
tive Cultural Tests, of Winter 
Rye, 454. 

Nosema apis , 1211. 

Notophagus Dombeyi, 70. 

Oak Relative Lime Content and Re- 
quirement etc , 10 Vegetable 

Dye-Stuffs Produced in Japan, 2O3. 
Experiments in Crossing Quercus 
virgmiana and Q. lyrata , 309. The 
Forestry Resources of Morocco, 
475 

Oats : Lime Content and Requirement, 
etc , 10. Characters Studied at the 
Genetic Station of Verrteres, France, 

1 81. ftew Varieties of Oats Se- 
lected at Svalof, Sweden, 1 85. 
Selection of Oat Varieties Resis- 
tant to Rust, in U. S. A., 186. 
Comparative Cultural Tests with 
Oats in Sweden, 192. Activity of 
the Polish Society for the Selec- 
tion of Cereals, 301. Northern 
Extreme Limit of Oat Cultivation 
and Acreage in Finland, 412. Cul- 
tural Experiments in Texas, U. S. A., 
416. Weather Conditions for Oat 
Cultivation in United States, 417. 
Varieties of Oats Resistant to Frost, 



4l$* Water Requi- 

rements of Different Varieties of 
Oa& 44^* Oat Selection, 444. 
Comparative Cultural Tests in Nor- 
way 453* A vena sativa var. Atnpu- 
ria and A . 5 . var. Colomea , Two 
Good Varieties of Oats acclimatis- 
ed in Argentina, 455. Hybridisa- 
tion and Selection of Oats in Alaska, 
U. S* A., 712. Cultural Trials of 
Different Varieties of OatsinSeeland 
Denmark, 724. Selection in Italy, 
854. Selection in Sweden, 855. Selec- 
tion in Japan, 859. Cultivated 
and Wild Oats, 860. Comparative 
Cultural Tests of 11 Varieties of 
Oats at Domnarvet, Central Swe- 
den, from 1905 to 1917, 869. The 
Action of Fluorides on Oats, 1110. 

Obione pamparum, 460. 

Ochroma Lagopus, 69. 

Ocimum, spp., 8. 

Oenology : A Method for Defoxing 
Wine, 106. Press-Drainer for Gra- 
pes 107, Comparison Between the 
Acidity of Wine and that of the 
Must, 248. Presses or Diffusion Bat- 
teries?, 1230. 

Oesophagostomum dentatum , 930. 

Oestrinae , 72. 

Oil Crops : Oleaginous Seeds in Burma, 
1. New Qi 1 Seeds from Sierra 
Leone, 8. Observations on the Cul- 
tivation of some Oil-yielding Plants 
in Indo-China, 200. “ Cay-sen, ” 
a Sapotaceous Plant with Oil- 
yielding Seeds in Tonkin, 318. 
Orbignia spectosa , a Palm with 
Oil-yielding Nuts in Ecuador, 319. 
Oil-bearing Seeds of the Family 
Meliaceae, §43. Various Reports 
on the Production of Fats in Diffe- 
rent Countries, 888. African "D&” 
Hemp ( Hibiscus canndbinus) as 
an Oil-producing Plant, 1140. 

Oiler, 102. 

Oiliadka, 518. 

Oil Palm : Number of Palms and Palm 


Oil Production in French West 
Africa, 273. Machines for Treating 
Oil Palm Fruits, 358. On the Ma- 
nufacture of Neutral Palm Oil, 
366. Elaeis Terema , a New Oil 
Palm, 599. Elaeis Poissonii in 
Belgian Congo, 730. Production 
of Palm Oil and Palm Kernels in 
French West Africa, 888. Possible 
Development of the Cultivation 
of the Oil Palm in the Federated 
Malay States in the Peninsula of 
Malacca, 890. 

Oils various : Piassava and Po-yoak 
Oils, 8. The Hydrogenation of 
Ground Nut Oil, 112. Contribution 
to the Chemical Study of the 
Fruit of Camellia drupifera Lour, 
and Camelia Oil, 113. A Substitute 
for Linseed Oil : “ Benefing Oil/* 
1 1 4. The Hankow Tea Oil Industry, 
202. Palm Oil in French West 
Africa, 273. “ Cay-Sen ” Oil 318. 
Oil Extracted from Oat Grains, 
36.4. The Use of Soya Oil in 
the Manufacture of Paints 365. 
On the Manufacture of Neutral 
Palm Oil, 366. Argan Oil, 475. Oil 
Extracted from the Fruit of Elm 
517. A New Drying Oil Extracted 
from the Seeds of Conepia grandi - 
flora, 518. On the Preservation 
of Oils, 649. Physic^Nut Tree Oil 
(Jatropha Curcas h.), 702. The 
Oilseed Industry in Italy, 990. 
Various Oils, Produced in Russia, 
991* Oils in Bulgaria, 992. Rubber 
Seed Oil, 993. Grape Oil from the 
Canadian Vine (Vitis hederacea), 
994. Fenugreek Oil, 995. The Oil 
of Cerato theca sesamotdes , 996. Ex- 
periments on the Use of Wood 
Oil and Candlenut Oil in Soap- 
Making, 997. Oil from Candlenut - 
Tree, its Use in Painting, 1237, 
Stability of Olive Oil, 1256. 

Oiticica, 518. 

Okum6, 146. 



Olives : Number of Olive Trees sub- 
ject to Tax (“stertib”) in Morocco, 
272. Comparative Data on the 
Cost of Productibn of Olives in 
1913 and 1918, in Apulia, Italy, 
363. Olive Growing in Apulia, 
Italy, 598. Olive Growing in Ar- 
gentina, 805. Attempted Improve- 
ment of an Olive Garden in the 
Province of Lucca, Italy, 88 9. 

Olona, 50. 

One-Handed Spade, 972 

Onigurunu, Juglans Sieholdti, 203. 

Onions . Cropped Area in Burma, 
1 . Relative Lime Content and 
Requirement etc of tUe Plant, 10. 

Orange : Number of Orange Trees 
Subject to Tax (“ tertib ”) in Mo- 
rocco, 272. Type of Dry Blood 
Orange Springing from a Bud 
Variation, in California, 308. Se- 
lection of a Thornless Variety 
of Washington Navel Orange in 
the United States, 450. The Oil of 
Orange Industry in Jamaica, 776. 

Orbignia specwsa, 319. 

Orchard Grass: Relative Lime Content 
and Requirement etc. of the 
Plant, 10. 

Ore»\ Co pits, sp., 203. 

Osteomalacia or Oesteoporosis of E- 
quidae, J1O7. 

Ostrich Breeding in Morocco, 113. 

Ostrycdcrns Spp., 107b. 

Ouenza, 414. 

PA( H\ PODAMimW STiXDM, 146. 

Pachy stela cinerea , 14O. 

Packing and Transport of Agricul- 
tural Products . Butter and Cheese 
Trade by Parcel Post, in the United 
States, 128 Motor Trucks for Farm 
Haulage, in the U. S A., 246 
New Methtxl of Packing Preser- 
ved Vegetables, j 01 3. Despatch by 
Parcel Post of Cherries and Small 
Fruits, in the United States, 1020. 

Padank, Pterocarpus macrocurpns , 1, 


Palms : Experiments in the Acclimati- 
sation of Palms in the Island of 
Elba, Italy, 294. Buiia, a Palm 
with Edible Fruit, 438. Produc- 
tion of Gomuti Palm Fibre, 887. 

“ Palmiste ” Production in French 
West Africa, 273. 

Paludism, see Rural Hygiene. 

Panama : Migrations of Mosquitoes, 
3. Coffee Growing, 902. 

Panicum miliar e, see Millet. 

Panicnm miliaceum, see Millet. 

Paper : Some Chilian Woods suitable 
for Making Cellulose, 70. Various 
Plants for Pulp in Madagascar, 
274. Paper-Making Tests with Va- 
rious Colonial Plants, 369. Hibiscus 
cannabmus and its Value for Paper- 
Making, 1140. Bamboos at Tonkin 
Used in Paper Manufacture, 1144. 
Canadian Resources in Pulp Wood, 
1163. 

Paraguay : Agricultural Education, 7, 
Cotton Growing, 462. 

Pannanum, spp., 8. 

Parsnip, Effect of Chlorides on the 
Development, 848. 

Parthenium, spp. 320. 

Pasavia cuspidata, 203. 

Paspalum exile, 146 , 

Paspalum scrobiculatum , 1083. 

Passer ma hirsuta , 369. 

Pasto salitrero, Sporobolus phleuides, 
460. 

Patureba, 350. 

Patury, 330. 

Paula est 200. 

Pea : Relative Lime Content and 
Requirement etc , 10. Characters 
Studied at the Genetic Station of 
Verrteres, France, 181. Preserv- 
ation, 378. Cropped Area in Fin- 
land, 412. Selection 447. The Diet- 
ary Properties of the Pea, 1069. 
The Action of Fluorides, 1110. 

Peach : Investigations into the Leaf 
Glands of the Peach and Their 
Relation to the Constitution of 
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the Flower, 174. The Best Varie- 
ties in Ohio, U. S. A., 327. 

Peanut : Cultivated Area, Crop and 
Yield in Burma, 1 . Relative Lime 
Content and Requirement etc., 10. 
Culture and Fertilisation as Affect- 
ing the Oil Content, 52 ; Cultural 
Experiments in Texas 416, Pro- 
duction in Different Countries, 888. 

Pears : Preservation of the " Grosse 
Grise° Pear, 126. The Best Va- 
rieties in Ohio, 327. The Role and 
Proportion of Pears in Cider Mak- 
ing, 5*4- “Alexander Lucas ” a 
Variety of Pear Successfully In- 
troduced into Sweden, 910. 

Peat : Inorganic Composition of a 
Peat and the Plant from which 
it was Formed, in Florida, U. S. A., 
156. Results of Manurial Experi- 
ments on a Peat Soil, in Hol- 
land, 569. 

Pennisetum typhoideum, 459. 1233. 

Pentacme suavis , 1 . 

Pentadesma butyracea, 8. 

Pepper in Abyssinia, 414. 

Perennial Canary Grass, 876. 

Perennial Rye-grass : Relative Lime 
Content and Requirement etc., 10. 

Persea gratissima, 606. 

Peru : Agricultural Education, 7. Ir- 
rigation, 1096. 

Peste das cadeiras, 216, 

Peyin, Phaseolus calcaratus, 1. 

Phalaris stenoptera, 876. 

Phaseolus spp., 1. 

Phaseolus angulans, 862. 

Phaseolus lunatus, 275. 

Phaseolus lunatus , var. inamoenus, 274. 

Phchec, 742. 

Philippines : Improvement of the 
Native Eggplants by Hybridi- 
sation, 189. Cultivation of Rubber- 
Plants, 465. Coconut Palms : Pro- 
duction, 892. Some Medicinal Plants 
of the Philippine Islands, 904. 
Cantonese Fowls, a Breed Suited 
to the Philippines, 961. 


Physic-Nut Tree, Jatropha Curcas . 702. 

Phoenix humilis, 294. 

Phuc bontu, 908. 

Physalis peruviana , 908. 

Piassava Oil, 8. 

Picea ponder osa , 329. 

Picea sitchensis, 329. 

Pigeons : Sex, Reproduction and He- 
redity in Pigeons, 1209. 

Pigeon Pea (Cajanus indicns), 146. 

Pigs: Breeding in Madagascar 
page 4. American Hog Oiler, 102. 
Digestion Experiment Made in Illin- 
ois, U. S. A., with Special Reference 
to the Effect of one Foodstuff on 
Another and the Individuality of 
the Pigs, 229. Proportions of Supple- 
ments to Maize for Fattening Swine 
in Ohio, U. S. A., 230. Sorghum 
Seed as a Food for Pigs, 332. 
Rearing in Indo-China, 333. Les- 
sons in Breeding in the Element- 
ary Rural Schools of he Unit- 
ed States, 343. Swine Feeding 
Experiments in Wyoming, U. S. A., 
344. The Self-Feeder for Hogs, 
in the United States, 343. Breeds 
cf Swine in the U. S. A., 34O. 
Breeding in Morocco 413. 
Breeding in Ethiopia, 414. Tig 
Feeding, 485. The Utilisation of 
Irrigation Field Crops for Hog 
Pasturing, 760. Keeping down the 
Costs of Pork Production, Investi- 
gations in Delaware, U. S. A., 761 . 
Values of Various Foods for Fat- 
tening Pigs ; Research in Okla- 
homa, U. S. A., 956. Hog Pastures 
in the Southern States of America, 
957. Systems of Hog Farming in 
the South-Eastern States of Ame- 
rica, 958. Italian Census of Pigs, 
1182. Forage Crops for Fattening 
Pigs, 1197. Comparative Feeding 
Value of Field Peas and Barley 
1198. Use of “Luchinh^ (Rich- 
homm spectosa) for Pig" Feeding ; 
Development and Prospects of 



~ 4 ° 


Pig Rearing in Indo-Cbina, 1199. 
Influence of Peed on the Melting 
Point of Lard, 1200 

Pike, 502. 

Pine : Pmus Khasya, 1. Lime Content 
and Requirement etc 10. Pmus 
densiflora and P thunbergn, 203. 
Tests of the Mechanical Properties 
of Western Yellow Pine (Pmus 
ponderosa), 329. Aleppo Pine (Pmus 
halepensis) in Tunisia, 474. The 
Stone Pine, (Pmus Pmea) in 
Italy, 609 Canadian Pines, 1x63. 

Piptadema afncana, 146. 

Ptro plasma bigemmum, 1171. 

Pistia spp , 873. 

Piule kamazo, Hentiera minor , 1. 

Plant Breeding : Effects of Hybridis- 
ation on the Productivity and 
Earliness of Maize, in Connec- 
ticut, U. S A., 32. Problems Re- 
lating to the Selection of Rice by 
Pure Strains, in Java, 33 Pure 
Line Soybean Selection, in Connec- 
ticut, U. S A , 34. The Effects 
of Cross and Self Fertilisation in 
Tomatoes, 35 Cucumber Hybu- 
disation Experiments at New Haven, 
Connecticut, U. S A , 36 Grape- 
fruit Selection in California, 37. 
Relation Between the Number of 
Chromosomes and Phylogeny in 
Different Species of Wheat, 180 
The Work of the Genetic Station 
of Verrteres, France, since 1902, 

181. The Selection cf Cereals at 
the “ R Stazione Sperimentale di 
Granicoltura ” of Rieti, Italy, 

182. “ B 16 de cent jours ” Obtain- 
ed by Hybridisation and Selection 
at Nages, France, 183 Origin and 
Qualities of " Red Rock ” a New 
Variety of Autumn Wheat, in 
Michigan, U. S. A., 184. New 
Varieties of Wheat and Oats Se- 
lected at Svaldf, Sweden, 185 
Selection of Oats Resistant to 
Rust, in the United States, 186, 


Stability of Hybrids of Pima 
Gila Cotton in Arizona, U. S. A., 
187. Selection of Sugar Cane Res- 
istant to Frost, in the Gurdaspur 
District, India, 188. Improvement 
by Hybridisation of Native Egg- 
plants, in the Philippines, 189. 
Activity of the Polish Society 
for the Selection of Cereals and 
Potatoes, 301, The Definition of 
Species in Systems and Genetics, 
302. Experiments in the Transfor- 
mation of Winter Cereals into Spring 
Cereals, in Austria, 303. Contri- 
bution to the Technique of the 
Artificial Fertilisation of Wheat, 

304. Correlation Between Resis- 
tance to Cold and Colour of the 
Glumes and Grain in Winter Wheat 

305. Bud Variation observed 
in Early Rose Potatoes in Poland, 

306. Investigations into the Do- 
minance of Paternal and Maternal 
Characters in Reciprocal Crosses 
Between the Yellow Cherry and 
Dandy Dwarf Varieties of Tonfefto, 
in the United States, 307. Type 
of Dry Blood Orange Springing from 
a Bud Variation, in California, 
308. Experiments in Crossing Qu ev- 
ens mrgimanci and Q lyvata , in 
the United States, 309 Natural 
Crossing in Wheat in the United 
States, 443. The Inheritance of 
Hull - lessness in Oat Hybrids, 
Investigations in the United Sta- 
tes, 444. Material for the Impro- 
vement of Maize by Crossing and 
Selection, in America, 445. Mass 
Mutation in Maize, 446. The Exist- 
ence of Five Genetic Factors Affect- 
ing the Length of the Stalk in 
the Pea, 447. Inheritance of 
Productivity in Potatoes in Con- 
nection with the Choice of Tubers 
for Planting ; Investigations in Ger- 
many, 448. Some Studies in Blossom 
Colour Inheritance in Tobacco in 
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the United States, 449. Selection of 
Thornless Varieties of Washington 
Navel Orange in the United States, 
450. Lemon Orchard from Buds of 
a Single Selected Tree, in Cali- 
fornia, 451. Methods for Collec- 
ing and Registering Observations 
Adopted by the Selection Station 
of Eckendorf, Germany, 580. Se- 
lection of " Gentil Rosso ” Wheat 
in Italy, 581 . Crosses Between 
Barley with Blue Grain and Barley 
with Pale Yellow Grain in Ja- 
pan: Apparent Segregation in Mo- 
saic in the Fi, Explained by Xenia, 
582. Comparative Variability of 
Mangel Wurzels and Sugar Beets 
in the First Descendance of a Single 
Parent Plant : Investigations in 
Bohemia, 583. Studies on the In- 
heritance of Certain Characters, 
in the Castor-Oil Plant, 584. Mont- 
gomery Seedleaf, a New and Ivory 
Productive Tobacco Hybrid, Obtain- 
ed in Ohio, U. S. A., 585. Varia- 
bility of Characters in the Radish 
and how to Reduce it by Selec- 
tion ; Investigations in the United 
States, 586. Foundation of a Selec- 
tion Station Auxiliary to that at 
Svaldf in Jamtland, Sweden, 710. 
Selection Work with Winter Wheat 
at the Station of Ultuna, Sweden, 
711. Hybridisation and Selection 
of Wheat, Oats, and Barley in 
the Interior of Alaska, 712. Contri- 
bution to the Selection of Rye, 

713. First Selection of Rice made 
at the Laboratory for the Study 
of Cereals at Saigon, Cochin-China, 

714. Character Inheritance in the 
Cowpea, 715. Improvement in Straw 
berries in America by Hybridi- 
sation and Selection; New Types 
of Strawberries with Continued Pro- 
duction, 716. Strawberry Hybrids 
Resistant to Cold in Alaska, 717. 
Isolated Case of Mutation in a 


Sweet Pea Hybrid, in England, 
718. On Hybridisation of some 
Species of Salix, in Japan, 719. 
Selection of Cereals in the Pro- 
vince of Bologna and in the Roman 
Campagna, Italy, 854. Selection 
of Cereals in V&rmland, Central 
Sweden, 855. Variation and Cor- 
relation of Characters in Wheat; 
Investigations in the United Sta- 
tes, 856. Form of Wheat Appea- 
ring in the Fa in a Cross Bet- 
ween Two Cultivated Wheats, in 
the United States, 857. Improve- 
ment of Barley by Selection and 
Hybridisation in Ireland, 858. Re- 
lation Between the Number of Chro- 
mosomes in Different Species of 
Oats and their Phytogeny; Inves- 
tigations in Japan, 859. Observa- 
tions on Hybrids Between Cultivat- 
ed and Wild Oats, 860. Linkage 
Between Certain Characters of Maize; 
Investigations in the United States, 
861. A Case of Mutation in a 
Pure Line, of Phaseolus angular is , 
in the United Startes, 862. Selec- 
tion of Potatoes in Standing Crops 
at the Central Experimental Farm 
at Ottawa, Canada, 863. Bud Va- 
riation in Sugar Cane and their 
Use 964. Behaviour of 41 aurea ” 
Character in Hybrids of a Cross 
Between Two Varieties of Nico - 
tiana rustica ; Investigations in 
the United States, 865, The 
Number and Behaviour of the 
Chromosomes in the Hybrids 
Wheat X Wheat and Wheat X 
Rye ; Experiments Made in 
Japan, in 6. Fertile Wheat-Rye 
Hybrids Produced by Crossing Ex- 
periments in the United States, 
11 17. Studies and Experiments 
Relating to the Analysis of the 
Genetic Factors of Barley, ui8. 
Improvement of Cotton by Pure 
Line* 1 Selection, 1122. Giantism 
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in Nicotiana Tabacutn, 1125* 
Characteristics of Cross Dwerg- 
boom Kanari as compared with 
those of other types of Tobacco 
in Java 1126. The Effect of Cross- 
Pollinisation on Size, Colour, Shape 
and Quality of the Apple, 1127. The 
Creation of Direct Bearers and Men- 
delismii28. A Permanent Modifica- 
tion Resembling a Mutation Observ- 
ed in the Sycamore (Acer Pseudo - 
platanus 1 in the Netherlands, 1129. 

Plough : Mould Board Houghs and 
Disk Ploughs, 244. The Pavesi 
P4 Motor Plough, 245. Tony Ballu 
Motor Balance Hough, 507. The 
LonghM Self -Lifting Plough, 1224. 

Plowsole, 683. 

Plum: Drying Hums in Oregon 
U. S. A., 252. The Best Varieties 
of Plums in Ohio, II. S. A., 327. 
Plum Crewing in Denmark, 739. 

Poa pratensis , 387. 

Podocarpus daciydioidcs, 1159. 

Pok-Pok, 908. 

Polystichum Filix-mas, 603. 

Pomegranate : Bark Yields of Leatliei 
Dye, 203. 

Pongamia glabra, 288. 

Poplar : Afforestation in Morocco, 
1162. For Pulp Wood in Ca 
nada, 1163. 

Poppy : The Action of Flouiides 
on Vegetation, 1110. Opium Poppy 
in Cultivation, 1148. 

Porrazzo, 108. 

Porto Rico : Klemi, 732. 

Portugal : Method of Cultivating Ce- 
reals Tested in Portugal, 38. Ef- 
fects of Climatic Conditions on 
Wheat Development, 1077. For 
Development of Cork Industry, 
1161. 

Potato : Relative Dime Content and 
Requirement etc., jo. Potatoes of 
the Canary Isles, 194- Activity of 
the Polish Society as Regards 
Selection, 301. Bud Variation ob- 


served in Early Rose Potatoes in 
Poland, 306. Northern Limit for 
Good Yield, and Cropped Area in 
Finland, 412. Cultivation in Ethio- 
pia, 414. Cultural Experiments in 
Texas, 416. Inheritance of Produc- 
tivity, 448. Preparation by Us- 
ing the Eyes and Experiments 
made in the Ardeche (France) , 
470. Germination of Seed Po- 
tatoes, 704. Preservation in Silo, 
770, 782. Preservation by Drying 
in an Oven, 781. Effect of Chlori- 
des on Growth, 848. Selection in 
Standing Crops at the Central Ex- 
perimental Farm at Ottawa, Ca- 
nada, 8O3. Proportion of Total 
Ash per 100 parts of Air-dried 
Matter, 1102. Action of Fluorides, 
j 3 to . Method of Growing Pota- 
toes in Winter, 1133. 

Potlios, 873. 

Poultry : Egg Producing Values of 
vSome Texas Feeding Stuffs, 86. 
Hen-keeping Profits in Italy in 
1918, 87. Tile Artificial Lightftlg 
of Hen-Houses, 231. Feeding Fowls 
with Wheat treated with Copper 
Mixture : Experiments in New 
South Wales, 232. Luteal Cells 
and Hen-Featlieritig, 347. Exper- 
iments on Feeding Poultry with 
Dried Yeast, 348. Some External 
Parasites of Poultry and how to 
Control Them in the U. S. A., 

495. Sweet Com as Poultry Food, 

496. Quick Method of obtaining 
Accurate Individual Egg Records 
without the Trap Nest, 497 Ex- 
periments with Laying Hens in 
Ohio, U. vS. A., 626. Mineral Con- 
tent of Southern Poultry Feeds 
and Mineral Requirements of Grow- 
ing Fowls, 762. The Use of Mus- 
sels as a Poultry Food in Denmark, 
763. Winter Cycle of Egg Produc- 
tion in the Rhode Island Red 
Breed of Domestic Fowl in Massa- 
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chusetts, 764. The Most Import- 
ant Poultry Diseases, 933. On 
the Possibility for Breeders to 
obtain Cocks or Hens according 
to their Wishes, 959. Correlation 
between Egg Production during 
various Periods of the Year in the 
Domestic Fowl, 960. Cantonese 
Fowls ; a Breed suited to the Phi- 
lippines, 961 , Experimental Station 
for the Development of Poultry 
Rearing in Lombardy, 962. Italian 
Poultry Rearing 963. The Conform- 
ation of the Laying Hen, 1202. 
The Effect of Certain Grain Ra- 
tions on the Growth of the White 
Leghorn Chick, 1203. Egg Weight 
as a Criterion of Numerical Pro- 
duction in the Domestic Fowl, 
1204. Experiments on the Feed- 
ing Value of Whale Meal, 1205. 
Cotton Seed as a Poultry Food : 
Experiments in N. Carolina, 1206. 
Castor Bean Meal as a Poultry 
Food ; Trials at the Harper Adams 
Agricultural College, Newport, Sa- 
lop, England, 1207. Poultry Egg 
Laying Trials in England, 1208. 

Po-yoak 8. 

Preservation of Agricultural Products: 
Variations in the Loss of Weight 
and Deterioration in “ Grosse Grise ” 
Pears during Storage, 126. Sama- 
reni Silo for Small and Medium 
sized Farms, 122. Preserving Fod- 
der by Selected Ferments ; Inves- 
tigation in Italy, 257. Preserva- 
tion of Beans and Peas, 378. 
Preservation of Oils, 649. reser- 
vation of Tomatoes in Tins, O50. 
Preservation of Beet Tops in Siloes, 
651 . Statable Storage Conditions 
for Certain Perishable Food Pro- 
ducts, 653. Preservation of Po- 
tatoes and its Germinaticn, 704. 
Respiration of Stored Wheat, 707. 
Type of Silo Used in Sweden for 
Storing Potatoes, 770. Experiments 


on the Preservation of Potatoes 
by Drying in an Oven used for 
Stoving Cocoons, 781. Preservation 
and Transport of Milk, 1007. New 
Method of . Packing Preserved Veget- 
ables, 1013. Fruits Preserved in 
Water, made in the Cold without 
the Addition of Sugar, Alcohol or 
Antiseptics ; Mechanism of the 
Method, 1014. Preservation of Eggs 
by Refrigeration after Preliminary 
Sterilisation, 1015. Dried Fruits: 
their Preservation and Trade in 
the United States, 1019. See also 
Siloes, Cold Storage. 

Preserved Foods : The Sterilisation 
of Canned Foods by Cooling, 124. 
Experiment on Salting Fish, 258. 
The Harm in using Boric Acid 
for Preserving Food, 555. Tomato 
Preserves in Tins, 650. New Me- 
thod of Packing Preserved Vege- 
tables, 1013. Preserved Fruits in 
Water, 1014. The Micro-organisms 
of Turned Peas, 1255. 

Press-Drainer for Grapes, 107. 

Protection against Hail, 1082. 

Pseudogametes hermanni , 72. 

Pseudomovas radicicola, 300. 

Pseudatsuga taxi foil a, 329. 

Psophocarpus tetragonolobus, 1. 

Pteudium aqUil'Htim, 1134. 

Pier is aquilina , 689. 

Pterocarpus macrocarpus , 1 . 

Pterocarpus santahnus, 8. 

Pterocarpus Soyauxu, 8. 

Ptychosperma , 294. 

Puerana hirsuta , 879. 

Pulse Crops : Cultivated Area in 
Burma, 1. Leguminosae in French 
West Africa, 146. Dried Vegeta- 
bles in Madagascar, 274. Cropped 
Aiea in Finland, 412. Cultivation 
in Morocco, 803. The Influence oZ 
Chlorides on the Growth of Certain 
Leguminous Plants, 848.. 

Pwcuy^t, 1. 

piukado, Xylia dolabriformts, 1. 
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Pimna, Lagerstroemia Flos. Reginas , i 

Pv rethrum : Production of Korean 
Insect Powder, 325. Experi- 
mental Cultivation of Insect- 
sectiddal Pyrethrum (Pyrethrum ct- 
neranae folium ) at the " Regio Giar- 
dino Coloniale, ” Palermo, 906. 
The Insecticidal Properties of Py- 
rethrum cmetartae folium grown at 
Florence compared with those of 
Other Asteraceae, 1151. 

Pyretophorus palestwensis, 4. 

QuebrachiTe, 840. 

Quercus dentata , and Q serrata , 203. 

Quercus , spp , 309. 

Quila, 70. 

Quisqualis mdica , 904, 

Rabbits : Bran Digestion, 620 Re- 
search as to the Nature of Tele- 
gony, 939 The Wild Coat of the 
Rabbit, 1220. 

Radish: Relative Lime Content and 
Requirement etc., 10. Variability of 
Characters in the Radish, 586. 

Radium : Difference m the Actions 
on Green Plants in the Presence 
and Absence of Light, 178. 

Ragi, Eleusine coracana , 1233. 

Rainfall in Burma, 1. 

Ranunculus , spp , 331 

Rape * Cultivated Area in Burma, 
1 , Relative Lime Content and 
Requirement etc, 10. 

Raphia , spp,, 8. 

Raphiolepis japomca, 203. 

Raphis t spp., 294 

Raspberry : In the Italian State 
Forests, 603. 

Rats : As Agents in Transmitting 
Ringworm to the Horse, 479. 

Red Iron wood, Lophira procera, 1076. 

Red Millet, 1. 

Red Top ( Agrostis vulgaris). 10 

Remusatia, 873 

Resin Plants: Tabanuco Gum or 
Portorico Elemi, 732. 


Retting of Textile Plants, 519. 

Rhapis flabeUiformis , 742. 

Rhtzophora, 146, 

Rhopalostylts, 294, . 

Rhubarb: Relative Lime Content, 
Requirement etc., 10. 

Rhus , spp., 204, 207. 

Rice : Cropped Area, Production and 
Trade in Burma, 1. Investigations 
of the Imperial Institute, 8, Re- 
lative Lime, Content and Require- 
ment etc , 10. Problems Relating to 
the Selection of Rice by Pure 
Strains, 33. Utilisation of Rice 
Straw, 1 1 5. Utilisation of Rice 
and its By-Products in Different 
Industries, 116. Production in 
Madagascar, 274. Injurious Effect 
of Low Temperature and Mist 
on the Development of Rice, 279. 
Rice Growing in Ceylon; Green 
Manures, 288. Mineral Matter Ex- 
tracted from the Soil by Young 
Rice Plants, 296. " Yellow Early 
Ardizzone ” Rice, 456. Mechanical 
Sowing and Weeding Rice by ttte 
Cabrini Method, 457 Rice in Cochin- 
China * Experiments in Mechanical 
Culture, 508. Rice Growing in the 
Dominican Republic, 592. Fish 
Breeding in Rice Fields, 630. Se- 
lection in Cochin-China, 714. Rice 
Crowing in Argentina, 805. Che- 
mical Composition of Natural Rice 
and of Italian Polished Rice, First 
Note, 870. The Amounts of Nutrient 
Substances Abstracted from the 
Soil by Rice ; Experiments in 
Java, 871. The Use of Rice Bran in 
Italy, 999 The Effect of Climatic 
Conditions on the Vegetative 
Growth and Seed Production 
of Rice in the Philippines, 1078. 
The Exportation of " Vary Lava " 
Rice from Madagascar, 1259. 

Rice Straw, 115. 

Robima Pseudo-acacia , 577. 

Roble, 70. 
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Rogenhofera, spp., 72. 

Ramerillo, Baccharis coridifolia, 477. 

Rdnier, 1152. 

Roots and Tubers : In French West 
Africa, 146. Cropped Area in Fin- 
land, 412. On Ash of some Roots 
and Tubers, 1102. 

Roucou, Bixa Orellana , 576. 

Rubber : In Burma, x . Forest and 
Brush Produce in French West 
Africa, 146. Rubber Industry in 
Ceylon, 206. Production in Mada- 
gascar, 274. Production of Guayule 
Rubber, 320. On the Mascaren- 
hasia of Eastern Madagascar, 321. 
Process of Messrs. Maude and 
Crosse for Obtaining Plantation 
Rubber of Standard Quality Com- 
parable to that of Para, 368. Rub- 
ber Producing Plants of Minor 
Importance, 464. Cultivation of 
Rubber Plants in the Philippine 
Islands, 465. Rubber Cultivation 
in Hainan Island, China, 680. 
Scientific Methods for the Produc- 
tion, Grading and Preparation of 
Rubber, 775. 

Rubia cordifoha, 8. 

Rural Economics: Hen-keeping Pro- 
fits in Italy, in 1918, 87. The Main- 
tenance Cost of a Cow and the Cost 
of Producing Calves, 337. Compara- 
tive Data on the Cost of Produc- 
tion of Olives in 1913 and 1918, 
in Apulia, Italy 363. Co-operative 
Creameries and Cheese Factories 
in Minnesota, U. S. A., 1914, 
373. Account of Cultural Expen- 
ses of a " Ghessab '* Meadow in 
Tripditania, 459 Validity of the 
Survey Method of Research, 510. 
Value of a Small Plot of Ground 
to the Labouring Msn : A Study 
of the Food Raised by Operatives 
in Southern Cotton-Mill Towns 
of the United States, 51 t . A Study 
of the Share-Rented Dairy Farms 
in Green County, Wis., and Kane 


County, 111 ., U. S. A., 512. The 
Relation of Size of Dairy to Eco- 
nomy of Milk Production, in Dela- 
ware and Pennsylvania, U. S. A., 
513. On the Economics of Manur- 
ing, 640. Keeping down the Costs 
of Pork Production 761, Farm Ma- 
nagement, 771. The Value of Re- 
cords to the Fanner, 772. Average 
Cultural Cost of Almond Pro- 
duction in California, 911. Cost 
and Receipts of Banana Cult- 
ivation in Colombia, 012. The 
Cost of a Seedless Raisin Grapes 
Vineyard in California, 915. Agri- 
cultural Costings Committee in 
Great Britain, 975. Agricultural 
Costings Studies in the United 
States, 976. Results of Stati- 
stics of Farm Accounts in Den- 
mark during the Year 1916-17, 
979. Co-operative Bull Association 
in the United States, 1183. Farm 
Rent Contracts in Italy, 1227. A 
Five-Year Farm Management Sur- 
vey in Palmer Township, Washing- 
ton County, Ohio, U. S. A., 1912- 
1916, 1228. Breed and Size of Cows 
as Factors Affecting the Economy 
of Milk Production, 1229. 

Russia : Importation of Agricultu- 
ral Machinery into Russia, during 
1917,95. Tea-Growing in the Cau- 
casus, 323, 602. Fat and Oil 
Industry, 991. 

Rye: Relative Lime Content and 
Requirement etc., 10. Cultural Tests 
of “ Selected Wasa ” Rye, in Swe- 
den, 41. Comparative Cultural Tests 
with Different Varieties of Rye 
in Sweden, 191. Activity of the 
Polish Society for Selection of 
Cereals, 301. Experiments in the 
Transformation of Winter Cereals 
into Spring Cereals, 303. Northern 
Cultural Extreme Limit for Rye 
and Cropped Area in Finland, 
41 2. 4 Comparative Cultural Tests 
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in Norway, 453. Comparative Cul- 
tural Tests with Varieties of Spring 
Rye in Western Norway, 454. 
Rosen Rye, a New Variety with 
a High Grain Yield Obtained by 
Selection at the Michigan Agri- 
cultural Station, IT. S A., 5O1. 
Contribution to the Teclmique 
of the Selection of Rye, 713 Se- 
lection in Sweden, 855. Contribu- 
bution to the Study of Autumn 
and Spring Cereals, 806. Hybri- 
disation in Japan, ju6, Hybri- 
disation in the United States, 1117 


Sabal vubraci urn**, 294. 

Sabanet, 8 

Sago Palm and Production of Sago 
in the Dutch Indies, 874 
Sahcornia heibacea, 058. 

Salmon, 1214. 

Sambucus nigra , 603. 

Samuela Faxomanu, 1181 
Sanseviera , 1142. 

Saponana ocymoides vevsicolof , 181. 
Saponana splewdens, t 8 1 
Sappan Wood, 8. 

Sarcocephalns Pobegumi , 146. 
Sarcopsylla galhnacea, 495 
Sarcoptes scabici, var caw eh , 484 
Satin wood, A /romos 1 a laxi flora , 1076. 
Sad, Lujuidambar jormosiana , 742. 
S~aly Iyeg Mite, Cnenudocoptes mn- 
tans, 495 

Schleichera tripiga, 200 
Scopana dulcis, 209 
Sechmm ednle, 44 

Seeds, Agricultural . Investigation 
into Seeds in the United States, 
587 The Work of the French 
Sugar Beet Seed Commission for 
the Year 1918,588 Researches on 
the Best Way for Preserving the 
Seed of the White Mulberry so 
as to Maintain its Germinating 
Power, in Italy, 589. The Electro - 
Chemical Treatment of Seeds, 720. 


Relation of Varying Degrees' of 
Heat to the Vitality of Seeds, 
721. The Effect of Certain Or- 
ganic Substances on Seed Germi- 
nation, 722. 

Selangan batu, 476. 

Selection, see Plant Breeding. 

Self-Feeder for Hogs, 345 

Senburi, Swertia chmensis , 203. 

Senegal Gum, Acacia Verek t 146. 

Serama, Tnplochiton scleroxylon , 146, 

Serayali, 476. 

Sericulture : Silkworm Rearing in 
Tripoli, 89. Regulation of Silk- 
worm Egg Production and Com- 
merce in Italy, 90. Creation of 
a Bureau for the Examination 
of Silk Goods at Yokohama, Ja- 
pan, 91 . Investigations into the 
Variations of Colour in Cocoons 
in Japan, 92 Silkworm Breeding 
in Morocco, 234. The Work of the 
Royal Station of Experimental Se- 
riculture at Padua, Italy, 500. 
Tile Formation of Silk Threads, 
50 1 . Observations on the Develop- 
ment and Reproduction of the 
Mulberry Silkworms, 627. Re- 
lation Between the Amount of 
Food Fed to Silkworms and the 
Size of Cocoons, 628 Relation Bet- 
ween the Hour at which the Mul- 
berry leaves are Picked and the 
Silk-Yield of the Silkworm, 629. 
Wild " Kmtmushi ” Silkworm, and 
the Foundation of a Spinning Mill 
to Utilise their Silk, in Japan, 
706. Sericulture in the Far East, 
960 Sericulture in Indo-China, 1212. 

Scrradella : Relative Dime Content 
and Requirement etc , 10. 

Sesame . Cropped Area, Yield, and 
Trade in Burma, 1. 

Setana itahca, 1 49 

Seychelles . Aromatic Oils, 8. 

Shade Plants, 322. 

Sharimbai, Raphwlepis japonica, 203. 

Sheaf Shocket, 100. 
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Sheep : Breeding in Madagascar page 4 . 
Breeding in French West Africa, 1 46. 
“Garfagnina” and “PisanadicoUe" 
Breeds of Italian Sheep, 220. The 
Sheep-Killing Dog in the United 
States, 236. Census in Morocco, 
272. On the Treatment of Disto- 
matosis of Sheep, 331. Breeding 
and Feeding ; Investigations in 
Texas, U. S. A., 342. Breeding in 
Morocco 413, and in Ethiopia, 414. 
Fattening Lambs Tests, 623 
Rearing a Wool Producing Breed 
in the Sudan, 624. The First 
Official Attempts to Establish 
Sheep in Japan, 625. Digestibility 
of Sulphite Pulp by Sheep ; Re- 
searches in Norway, 759. Breeding in 
Italy, 953. Slieep-Breeding in Korea, 
954. Improvement of Poor Sheep- 
pasture in New Zealand, 95 5 . Census 
in Italy, 1182, 1193. Maize Supple- 
ments and Substitutes for Fatten- 
ing Lambs, 1194. Quantity and Com- 
position of Ewes Milk : Its Relation 
to the Growth of Lambs, 1195 

Shii, Pasama cuspidakt, 203. 

Shorea robusta, 1 . 

Silage : Mechanical Pressure Silos, 
105. Samarani Silo, 127. Utilisa- 
tion of Selected Ferments in Ensi- 
lage, 257. Vine Shoots Ensilaged 
after Vintage as a Source of Alco- 
hol and Tartaric Acid, 64 j Pre- 
servation of Beet Tops in Siloes, 651 
Chemistry of Sweet Gover Silage in 
Comparison with Alfalfa Silage, 652. 
Type of Silo Used in Sweden, 770. 
Studies in Lactic Silages with 
Relation to Microbical Physiology, 
1010. Acidity of Silage Made from 
Forage Crops, 1011. Com Stoker 
Silage in the United States, 1012. 

Sisal, 463, 1 1 41. 

Sludge, Activated : Fertilising Va- 
lue, 570. 

Snouber, 474. 

Soil : Investigations into Soil Acidity 


in the United States, 10. Prelimi- 
nary Note on Soils Intended for 
Tea-tirowing in Java and Sumatra, 
17. Studies on Soil Solution in the 
United States, 154. Investigations 
into the Formation of Sodium in 
Soil in Italy, 155. Availability 
of Potash in Some Common Soil- 
forming Minerals and Effect of 
Lime upon Potash Absorption by 
Different Crops, 157 The Inver- 
sion of Saccharose by Soils and 
the Nature of Soil Acidity, 
158. The Relative “ Rawness” 
of Some Humid Subsoils in Minne- 
sota, U. S. A., 162. Chemical Cri- 
teria, Crop Production and Phy- 
sical Gassification in Two Soil 
Classes, in California, U. S. A., 
163 Red Soil ” and “ Grey Soil ” 
of Indo- China and their Suitability 
to the Cultivation of Rubber, 
164. The Influence of Plant Re- 
sidues on Nitrogen Fixation and 
on Losses of Nitrates in the Soil, 
281. Comparative Study of Methods 
for Determining the Soil Acidity, 
284. Soil Packing by Tractors, 
355. Studies 011 the Capacity of 
Soils for Irrigation Water, 422. 
The Power of Dry or Moist Soil 
to Absorb Chlorine Gas, 423. The 
Gilorine Index as a Comparative 
Measure of the Humus Content of 
Soils, 424. Comparison of Electrome- 
tric and Colorimetric Method in De- 
termining the Hydrogen-ion Concen- 
tration of Soil, 425. The Presence 
of Alumimtum as a Reason for the 
Difference in the Effect of So- 
Called Acid Soil on Barley and Rye, 

426. Soil Aldehydes Unfavourable 
to Vegetation ; tlieir Occurrence, 
Properties, and Elimination, In- 
vestigations in the United States, 

427. The Action of Various Lower 
Cryptogams other than Bacteria 
in tlft Soil, 428. Considerations on 



the Analysis of Forest Soils, 432. 
Investigations into the Hydro 
gen-ion Concentration of the Soil: 
Effect of Chemical Fertilisers on 
this Concentration. 436 . Nitro- 
philous and dealing Plants on 
Humic Covering Forest Soil in 
Sweden, 473. The Solubility of 
the Soil Potash in Various Salt 
Solutions, 563. Soil Factors Affect- 
ing the Toxidty of Alkali, 364. 
Reaction of Hawaiian Soils with 
Calcium Bicarbonate Solutions, its 
Relation to the Determination of 
lime Requirements of Soils, and a 
Rapid Approximate Method for 
this Determination, 565 An Ac- 
curate Loss-on-Ignition Method for 
the Determination of Organic Mat- 
ter Requirements of Soils, 566. 
Determining the Absolute Salt 
Content of Soils by Means of the 
Freezmg Point Method, 567. On 
a Very Delicate Reaction of Copper, 
Applicable to the Analysis of 
Ash and Arable Soils 568 Rela- 
tion of Inorganic Soil Colloids to- 
Plowsole in Citrus Groves in Sou- 
thern California, 083 A Field Study 
of the Influence of Organic Matter 
upon the Water -Holding Capacity 
of a Silt-Loam Soil, 815. Solu- 
bility of the Lime, * Magnesia and 
Potash in Such Minerals as Epidote, 
Chrysolite and Muscovite in Soil, 
816 Influence of Salts on Nitric- 
Nitrogen Accumulation in the 
Soil, 817 Fluorine in Soil, Plants 
and Animals, 818. The Lateritic Soils 
in British India, 1083. The Effect 
of Organic Matter on Soil Reac- 
tion, 1084. The Relation of the 
Lime Requirements of Soils to 
their Retention of Ammonia, 1085. 
The Harmful Action of the Salts 
of Sodium and Potassium upon 
Soil Structure, 1086. The Agri- 
cultural and Forestry Problem of 
the Steppes of Tripolitania, 1088. 


Soil Ammonification, sse Soil Micro 
biology. 

Soil Microbiology : On the Actual 
Number of Bacteria in the Soil, 
xi. Isolation and Study of Nitri- 
fying Organisms, 12. Effect of 
Carbon Dioxide Gas on Bacterial 
Number, Ammonification, and Ni- 
trification, 13. The Potassium Re- 
quirement of Nitrogen-fixing Bac- 
teria, 14. The Non-persistence of 
Bacterio-toxins in the Soil, 15. 
Sampling Field Plots for Bac- 
terial Analysis, 16. The Inversion 
of Saccharose by Soils and Allied 
Substances and the Nature of Soil 
Acidity, 158. Influence ofSoil Reac- 
tion on the Development of Nitrogen- 
Fixing Bacteria ; Investigations in 
the United States, 159. Effect of 
Nitrifying Bacteria on the Solubility 
of Tiicalcium Phosphate, 160. The 
Production of Carbon Dioxide by 
Moulds Inoculated into Sterile Soils, 
161. The Influence of Coed on 
Nitrification in the Indian AllStrium, 
282. Reduction of Nitrates in Soil 
to which Organic Matter has not 
been Added, 283. Study on the 
Fixation of Nitrogen by Soil Bac- 
teria or " Azofieatiou, ” 429. Par- 
tial Sterilisation of Soil , Expe- 
riments ^in France, 430 Are Unu- 
sual Precautions Necessary in Tak- 
ing Soil Samples for Ordinary 
Bacteriological Tests, 2, 431. Con- 
siderations on the Analysis of 
Forest Soils, 432 The Effects of 
Inoculation, Fertiliser Treatment 
and Certain Minerals on the 
Yidd, Composition and Nodule For- 
mation of Soybeans, 575. Effect of 
Carbon Disulphide and Toluol upon 
Nitrogen Fixing and Nitrifying 
Organisms, 684. Nitrates, Nitrifi- 
cation and Bacterial Contents of 
Five Typical Add Soils, as Affected 
by Lime, Fertiliser, Crops and 
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Uofattire, 815. The Decomposition 
of Cellulose by an Aerobic Organism 
(Spifochaeta cytophaga n. sp.y, 820. 
Can the Probable Fertility of a 
Soil be Predicted from Biological 
Data?, 1087. 

Soil Moisture : Studies on the Capa- 
city of Soils for Irrigation Water, 
and on a New Method for Determi- 
ning Volume Weight, in the United 
States, 422. The Hygroscopicity 
and Hydrological Importance of 
Moss, 50 t. Soil Acidity as Affected 
by Moisture Conditions of the Soil, 
562. Variations in the Moisture 
Content of the Surface Foot of 
a Loess Soil as Related to the Hy- 
groscopic Coefficient ; Investiga- 
tion in Nebraska, U S. A., 082. 

Sokram, 742 . 

Sonchns oleraceus, 464. 

Sonjo, 873. 

Sorghum . Cropped Area, Yield, and 
Trade in Burma, 1 . Relative Lime 
Content and Requirement etc, 10 
On Sorghum, 314 Grain Sorghums 
in California, ^15. Sorghum Seeds 
as Food, 332. Cultivation in Ethio- 
pia, 414 Cultural Experiments in 
Texas 41b. Sudan Grass ( Sorghum 
exignum) in the South of France, 
503 Transpiration, Compared with 
mai re, 708 The Effect of Climatic 
Conditions on the Formation of 
Cyanogenetic ( ilucosides in Sorghum, 
no\ Cholam (Andropogum Sorg- 
hum) as a Substitute for Barley 
in Malting Operations, 123s. 

Sorghum exiguum, 39 

Sorrel . Relative Lime Content and 
Requirement etc, 10. 

Sorters, 101. 

Sosso, Vigna Catjang, 14b. 

Sougne, Albizrui rhombifoha , 14b. 

Southern Chicken Flea, 495, 

Sow-thistle, Sonchus oleraceus , 464. 

Soya: Relative Lime Content and 
Requirement etc., 10. Physiolog- 


ical Chemical Studies, 29. Pure 
Line Soybean Selection, 34:. Soy- 
bean Milk, 251 . Soybeans : 
Their Culture and Use, in Ohio, 
U. S. A., 316. The Effect of 
Inoculation and Manuring on 
Nodule Formation of Soybeans, 
575. Results of Experimental Culti- 
vation of Soya in the R, Colonial 
Garden at Palermo, 872. The 
Soybean. Its Culture and Uses, 
1x32 

Spain: Cotton -Growing Tests, 47. 
A Catalan Society for the Develop- 
ment of Cotton-Growing in Spain, 
48. Bee-Keeping in Spain, 88 
Horse Breeding in Galicia, 223. 
Report of the Activity of the “U- 
ni6n Resinera Espanola, 11 013. 

Spanish Wheats, r 1 30. 

Sphagnum, spp., 370. 

Spinach : Its Relative Lime Content 
and Requirement etc , 10 

Spindle-tree, 464. 

Spirochaeta cytophaga, S20 

Spovobolus phleoides , 460. 

Stagger Grass, Chrosperma muscae 
toxicuni , 219. 

vStarch Crops: Cultural Experiments 
with Arum itahcnm, in Italy, 43 
Roots and Tubers of French West 
Africa. 14b \<himbium speciosum , 
604 Flour from the Seeds and 
Starch from the Roots of Jcaana 
senegalenm j2j. Starch Yielding 
Plants in Morocco, 803 Cultivation 
of Sago Palm and Production of 
Sago in Dutch Indies, 874 
Jaca (Artocarpus mtegnfolta), 875. 
The Bulrush (Vvpha latifoha) as 
a Source of Starch, 1134. 

Stephanurus dentatus, 930. 

Steppes : Utilisation of Steppes in 
Madagascar, pag. 5. Utilising the 
Steppes in Tripolitania, xo88. 

Sterculia Balanghas, 288. % » 

Stick Tjght Chicken Flea, Echidno- 
phaga galhnacea , 493. 
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St. John's Wort (Hypericum perfora- 
tum ),.6 o 3. 

Stock Raising: In Madagascar, pa- 
ge i. In Burma, i, 82. In Indo- 
China, 333. In Brazil, 339 Cat- 
tle Raising in the Dominican Re- 
public, 340. Sheep Breeding and 
Feeding : Investigations in Texas, 
U. S. A., 342. Lessons in Pig 
Breeding in the Elementary Ru- 
ral Schools of U. S. A., 343. 
Breeding in Finland, 412 In Mo- 
rocco, 413, 803. In Ethiopia, 414. 
Rearing a Wool Producing Breed 
of Sheep in the Soudan, 624. Re- 
sults of the General Live Stock 
Census in Italy in 1918, 1x82. 
Co-operative Bull Associations in 
U S. A , 1183. 

Stomoxys calcilans, 216, 217 
Stratiotes , aloides, 81 
Strawberries : Relative Lime Content 
and Requirement etc. 10 Resear- 
ches in Sterility, 709 Improvement 
by Hybridisation and Selection, 
New Types with Continued Pro- 
duction, 716 Hybrids Resistant 
to Cold, 717 Preparation for 
Market in I T S A , 1258 
Strontium: Effects on Growth of 
Plants, 850 
Stvrax bcnjoiu, 742 
Sudan Grass; 416, 587, 593, 733 
Sudan: Wool, 37b, 624 
Sugar Beet : Climatic Control on 
Seed Production, 9. Relative Lime 
Content and Requirement etc,, 10. 
Ammonico-potassic Nitrate, a New 
Fertiliser for Sugar Beets, 1 70, 
Characters of Sugar Beets Studied 
a} the Genetic Station of Ver- 
neres, France, 18 r. Activity of the 
Polish Society for Selection, 
301. The Work of the French 
Sugar Beet Seed Commission for 
the Year, 1918, 588. Chlorides 
Influence on the Growth, 848. 
Method of Identifying Dried Su- 
gar Beet and Mangels, 985. 


Sugar Cane : Cultivated Area in 
Burma, 1 Relative Lime Content and 
Requirement etc., to. The Effect of 
Frost on Sugar Cane in the Gurda- 
spur District, India, 153. Selec- 
tion of Sugar Cane Resistant to Frost, 
1 88. Weather Conditions and Effect 
on Cultivation in United States, 417. 
First Harvest of the " Tucuman M 
Seedling Sugar Cane, 733. Bud 
Variations in Sugar Cane, 864 
Investigations on Sugar Cane in 
Java, 896. Statistics of Production 
of Various Kinds of Sugar Cane in 
Java, 897. Description of Sugar 
Cane Varieties Grown in Java, 
898. Specific Gravity of Some Kinds 
of Sugar Cane at the Condang 
Lipoera Factory in 1916, 899. 

Distribution of Soluble Matter in 
the Sap in Different Parts of the 
Culm of Sugar Cane, 900. Possi 
bilities of Growing Sugar Cane in 
Morocco, 1146 

Sugar Industry : The Inversion of 
Cancsugar from Colloidal ’'Silica, 
10. Cane sugar Industry m Western 
Venezuela, 515. The Sugar Indus- 
try in Japan, 984. Method of Iden 
tifying Dried Sugar Beet and 
Mangel, 085. 

*' Sulla ” Culture and Varieties m 
the Acid Soils of Southern Italy, 300. 

Sulphate of Ammonia, sec Nitro- 
genous Manures. 

Sulphite Pulp as a Cattle Food, 759 

Sulphofication, 693 

Sulphur : Investigations into the Ox- 
idation of Sulphur in Soils, 24. 
Sulphui Requirement of Purple 
Clover, 298 

Sumac . 8. American Sumac, 204. 

Sunflower Silage, 493. 

Sunn hemt>, Crotalana juncea, 2 88. 

“Surra americana, ” 21b, 217. 

Sweden : Comparative Cultural Testa 
with Different Varieties of Wheat 
and Rye, 191. Comparative Cul- 
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tural Tests with Barley, Spring 
Wheat and Oats in Different Parts 
of Sweden, 192. Research Program 
of the Swedish Forestry Expe“ 
riment Station for the Triennial 
Period 1916-1920, 608, The Pro- 
ductivity of the Aspen in Sweden, 
61 1. Foundation of a Selection 
Station Auxiliary to that of Sva- 
lof, 710. Comparative Cultural 
Tests with Different Varieties of 
“Winter Wheat at Tomby, 723. 
Selection, 855. Comparative Cul- 
tural Tests of 11 Varieties of 
Oats, 869. “ Alexander Lucas ” a 
Variety of Pear Successfully In- 
troduced into Sweden, 910. 

Sweet Basil, 8. 

Sweet Qover, 698. 

Sweet Pea Isolated Case of Muta- 
tion, 718. 

Sweet Potato : Relative Lime Content 
and Requirement etc , 10. 

Swertia chmensis , 203. 

Sword Bean, 439 

Sylviculture, see Forestry. 

Svmphvtum officinale , 1102. 

Syria. The Future for Agricultural 
Machinery, 361. Bee-Keeping, 1210. 

Tab^xuco, 732 

Tadetcha, 41 4. 

“ Takaout, ” the Gall of Taman x 
articulata , 803. 

“ Talla ”, the Native Abyssinian 
Seer, 414. 

Tallow Tre*\ 8 

Tamanr articulaia , 803. 

Tanks: Agricultural Utilisation, 97 # 

Tank kyan, Termmalia tomertosa, 1. 

Tannin see Tanning and Colouring 
Matters. 

Tanning: Tanning Materials in the 
Union of South Africa, 743. In 
Morocco, 803. The Value, as Tan- 
ning Material, of the Mangosteen 
Husk, 1238. 

[ Tanning Plants: American Sumacs,204. 


“ Tara mira, ” the Essence of Erica 
saliva, 746. 

Tasajo, 374. 

" Taungya ” a Hillman Burmese Me- 
thod of Cultivation, 1. 

Taxus brevifolia , 320. 

Tea : Cropped Area in Burma, 1 . 
Studies and Investigations on the 
Uganda Tea, 8. Preliminary Note 
on Soils Intended for Tea-Grow- 
ing in Java and Sumatra. 17. The 
Hankow Tea Oil Industry, 202. 
Tea Growing in the Caucasus, 
323. The Introduction of Impro- 
ved Tea Plants into lndo-China, 
467. The Future of Tea in Indo- 
China, 601. Tea From the Cau- 
casus, 502. 

Tecerencia, 414. 

TecUma grand is, 1. 

Tenai, Setana itahca , 1233. 

Termmalia , spo., t, 145. 

Termtnalia tomentosa, 1. 

Tertib, 272. 

Teucrmm Chamaedrys , 503. 

Texas Fever, 330, 1165 

Textilose, 1239. 

Thanh mai 908. 

Thbeng, 742. 

Then sasangua, 202. 

Thingau, Hopea odorata , 1. 

Thitkado, C edrela 7 <una, 1. 

Thitsi, Melavorrhea usitata , 1. 

Tliitya, Shorea obtusa, 1. 

Thoucardia latifolia , 50. 

Thuya, in Morocco, 473. 

Thuya phcata , 329 

Thyme, 603 

Thymol, 8. 

Thymus serpyllum , 603. 

Tiama-Tiama, Entandrophragnia sep - 
tentrtonale , 146. 

Tief, 414. 

Tillage and Methods of Cultivation : 
The " Integral ” Method for the 
Growth of Cereal Crops, ib. The 
Use of Explosives in Agriculture, 67. 
System cJ Electric Ploughing, 99. New 
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Experiments on the Use of Elec- 
tricity in Agriculture in Argentina, 
it>6. Clean Weeding in Rubber 
Plantations, 167. Subsoiling, Deep 
Tilling and Soil Dynamiting, 683. 
Electroculture, Experiments in Wa- 
les, 0 8<>. 

Timber. Teak -Wood in Burma, 1. 
Some Chilian Woods Suitable 
for Making Cellulose, 70. Timber 
of the Ivory Coast, 14U Hard- 
woods iu the Dominican Republic. 
213. Ash Wood in the Aviation 
Industry, in Iialv, 21 The Ca- 
nada Hardwood Distillation In 
dus+ry, 2^3 Forest Wealth of 
French West Africa, 27 \ Tests 
on Mechanical Pi 01 erties of Wes- 
tern Yellow Pitie ( Pmus poiirirrosn) 
in United States. 429 Production 
and Expert in Finland, 412 Pro- 
duction and Trade in Borneo, 
476. The Identification of Timber 
by the Colouring Matter it Contains, 

741 . Timber of the French Colonies, 

742. Timber of the Union of South 
Africa, 743. Eftect of Rainfall 
Upon the Development of Annual 
Rings of Wood, 1081 Canadian - 
Resources in Pulp Wood, 1 1 0 3. 

2 itiospora reticulata, 004 

Tobacco . Cropped Area in Burma, 1 . 
Relative Lime Content and Require- 
ment etc. jo. Tobacco-( Growing ii 
lndo-Cliina, bi Nurseries in the 
Dutch East Indies, b>. Report on 
the Fermentation Experiments Made 
in the Dutch East Indies, in 1 91 b, 
63. Cultivation in Abyssinia, 414. 
Blossom Colour Inheritance in 419. 
Montgomery Seedleaf, a New and 
Ivory Productive Tobacco Hybrid, 
Obtained in Ohio, U S A , 583. 
Hybrids of a Cross between Two 
Varieties of Ntcotiana rustica, 865. 
Results of the Tobacco Industry 
in Italy, 1000. The Effect of 
Winds on Tobacco Plants in 


Java, 1080. Inheritance of Gian* 
tism Character in Ntcotiana Ta - 
bacum ; Investigations in the Unit- 
ed States, 1125. Characteristics 
of the Cross Dwergboon Kanari 
as Compared with those of Other 
Types of Tobacco in Java, 1126. 

Toddy, Borassus flabellifer , 1. 

Tomato : Cropped Area in Burma, 
1 The Effects of Cross and Self- 
Fertilisation on Tomatoes, 35. In- 
vestigations into the Dominance of 
Paternal and Maternal Characters 
in Reciprocal Crosses between the 
Yellow Cherry and Dandy Dwarf 
Varieties of Tomato, 307. Tomato 
Preserves in Tins, 650. 

Tracli, 742. 

Trachy(arpus Martin nits , 294 

Traihylobim cnrruccosnnt, 742. 

Tractors The Use of Tractors in 
Cuba, 9b. The Agricultural Utili- 
sation of Tanks arid Heavy Trac- 
tors, 97 The Use of Tractors for 
Lifting Beets, 98 The Hollis Trac- 
tor, 241 . The Mogul Tradt&r, 242. 

* Inquiry on Farm Tractors in the 
U S A., 353. The Tractor Mak- 
ing Industry in the U. S. A., 354. 
Soil Packing by Tractors, 355. 
Tests of an 8-1 b UP Avery Tractor 
in New Zealand, 35b Government 
Tractor Cultivation in England and 
W ales 504 Tractor-Shock Ab- 
sorber, 50b The New “ Re- 
nault ” Agricultural Tractor, 635. 
Journeys Made by Tractors, 63b. 
Harvesting by Tractors, 637. 
The Citroen Tractor, 768. Agri- 
cultural Tractors and War Trac- 
tors page 783 Notes on Tractors, 
9O7. The Gamer Tractor, 908 
The Decouan Pawl and Ratchet 
Tractor, 909 The Baroncelli Trac 
tor, 1223. 

Trade : Agricultural Produce Export 
of Burma, 1 Copra Trade in the 
Federated Malay States and South 



Pacific Islands, 51. Silkwonn Egg 
Trade in Italy, 90. Importation 
of Agricultural Machinery into 
Russia, 95. Tunisian Wool, 122. 
Butter and Cheese Trade by Par- 
cel Post, in tlie United States,, 
128. Tlie Frozen Meat Trade in 
Venezuela, 129. The Hankow Tea 
Oil Trade, 202. The Rubber Pro- 
duction and Trade in Ceylon, 200. 
Hardwood Export from the Domi- 
nican Republic, 213. Milk Industry 
and its Products in Italy, 254. 
Trade in Agricultural Products in 
French West Africa, 273. Mada- 
gascar Trade in Agricultural Pro- 
ducts, 274. Trade of Guayule Rub- 
ber in Mexico, 320. Tea Trade in 
tlie Caucasus, 323. Meat Trade 
in Brazil, 339. Hides Trade in the 
Dominican Republic, 340. The Cold 
Morage Industry and the Future 
of Italian Agriculture, -579 Rice 
Trade in the Dominican Republic, 
392. Indo-Chinese Export of Cotton, 
595. Spanish Resinous Products, 
013. Cotton Trade in Brazil, 883. 
Italian Trade in Oil-seed Cake, 090. 
l'ats and Oils Trade in Russia, 991 . 
Despatch by Parcel Post of Cliemes 
mid Small Fruits, in the United 
States, 1020 Trade of White Pine 
Timber from New Zealand, 1 1 59. 
Foreign Trade of the United States 
in P'ats and Oils, 1235. 

Tram, kvstathes svlvestvis , 742 
huhilut cedvata, 140. 

Trichinae intestinal, 9 3 1 - 
'luplochtUm silemvvhn, i 40. 
Tripolitania ; Sericulture, 89. “ Glies- 
sab ” an Irrigated Fodder Plant. 
459. First Cotton Growing Experi- 
ments in Fuehat, Bengasi, 394. 
Agricultural and Forest Problem of 
tlie Steppes, 1088 
i totnbtdntni sp. 495. 

Trondro gasv, 030. 

Trout: Rearing, in Aquarium, 031. 


New Parasite on the Trout, 767. 
Trout in Tyrrhenian Sea, 1215. 

Trypanosomiasis. See Hygiene. 

Trypanosoma equium , 216. 

Tsubaki, Camellia j upon tea, 203. 

Tsuga heterophylla , 329. 

Tunis: Wool, 122. Aleppo Pine, 474. 

Turkey : Raising in U. S. A., 349. 

Turnip : Relative Lime Content and 
Requirement etc., 10. Proportio- 
nal Content of Ashes per 1 00 Parts 
of Air. Dried Matter, J102 

Tylophora brevipes, 904. 

fypha lati folia , 1134. 

Typhonod/nnm , spp., 873. 

VCmWda : Coffee and Tea, 8 

Ultra-Violet Rays : Application in 
Dairies, 1002. 

United States : Investigations into 
Soil Acidity, 10 Temporary Trac- 
tor Courses in Ohio, 94. Butter 
and Cheese Trade by Parcel Post, 
128 The Influence of Weather 011 
tlie Development of Agricullurt 
in Michigan, 132 Studies on the 
Soil Solution, 134 Stability of 
Hybrids of Pima Gita Cotton, 
in Arizona, 187 Wintering and 
Fattening Beef Cattle in North 
Carolina, 22/. The Milch Croat 
in California, 228. Tractor Schools 
Organized by the 41 J I. Case 
Thresliing Machine Co ”, 2 47 Dry- 
ing Plums in Oregon, 252. The 
Distribution of Frosts, 277 Use 
of Green Manure in New -Jersey, 
289. Commercial Fertilisers in 
Texas, 293. Yields of Winter Grains 
in Illinois, 310. Grain Sorghums 
in California, 313 Soybeans, Their 
Culture and Use in Ohio, 31b. 
Culture of the Globe Artichoke, 
320. The Best Varieties of Fruit to 
Grow in Ohio, 327. Cattle Feeding, 
330, 337. Sheep Breeding 4 n Texas 
342. Lessons in Pig Breeding in 
the Elefnentary Rural Schools, 343. 



Pig Breeding in Wyoming, 344. 
The Self Feeder for Hog Expe- 
riments, 343. Breeds of Swine in 
the U. S. A., 346. Turkey Rais- 
ing, 349 Inquiry on Farm Trac- 
tors, 353. The Tractor-Making 
Industry, 354. Creameries and Chee- 
se Factories in Minnesota, 373. 
Cultural Experiments with Various 
Plants in Texas. 416. Weather 
Conditions for the Cultivation of 
Oranges and Other Citrus Fruits, 
417. Fattening Western Lambs, 
623. Plowsole in Citrus Groves in 
Southern California, 68}. Subsoiling; 
Deep Tilling and Soil Dynamiting 
in the Great Plains, 683 The 
Appearance of Cocddioid Granu- 
loma or Oidiomycosis in Cattle in 
California, 745. Breeds of Light 
Horses, 756. Pig Breeding, 760, 
761, 956, 957, 958. Wheat Grow- 
ing in Kansas, 867 The Almond 
in California, 91 1 The Seedless 
Raisin Grapes in California, 91 5. 
Bee-Keeping, 964. Preservation 
and Commercial Value of Dried 
Fruits, to 1 9 Wheat Hybridisation, 
1117. Purchase and Maintenance of 
Bulls, 1183. Fats and Oils Tiad**, 
1233 Marks for Guaranteeing B utter 
and Cheese, 1255. 

Uranotoema unguiculata, 4 

Uruguay : Agricultural Education, 7 
The Use of Locusts as Manure 
and as a Food for Stock, 690 

Usnea , spp , 8. 

Uvaria, Pachypodanthium Standtu, 146. 

VA CCL\ I i M MAC ROi 1 h‘P< > \ , i 70 

Vai-coc, Vai tien, Vai-cliung, 908 . 

Valeriana officinalis , 60 } 

Vanilla : Propagation of Vanilla by 
Cuttings, 208. Production in Mada- 
gascar, 27 j . 

Vassourinha de botao, Scopar/a dul- 
cis, 209. 

Vegetable Margarine, 644. 


Vegetable Wax : Wax-yielding Plant* 
of Mexico, 65. Production in Ethio- 
pia, 414. 

Velvet Bean, 958. 

Venezuela: Frozen Meat, 129. Cane- 
sugar Industry, 51 5. 

Verbascutn thapsus , 603. 

Vermouth : Preparation from Worm- 
wood, 1147. 

Veronica officinalis , 603. 

Vetch : Relative Lime Content and 
Requirement etc , 10. Cropped Area 
in Finland, 412. The Purple Vetch 
(Vicla atropurpurea) as a Green 
Manure and as a Forage Crop in 
the United States, 878. 

Vigna Catiang, 146, 137, 715, 848. 

Vigna smeu sis, 848. 

Viha, 873. 

Vine Growing : Relative Lime Content 
and Requirement etc , to. Chan- 
ges in the Chemical Composition 
of ( drapes During Ripening, 176. 
Craft Hybrid of the Vine, in Italy, 
210 Re-Grafting Vines, 211. Stock 
for Dry Soils, 212. The Mfcehanical 
Cultivation of Vines, 242, 243 

“ Over Grafting ” the Vine, 471 
Vine Growing on the Rid^. Plains 
of the Algerian Shore, 4^2. Vine 
Growing in Add Soils of Sou- 
thern Italy, 560 Modifications to 
be Introduced into the Topography 
of Vineyards on Slopes, 607. Me- 
chanical Cultivation of Vineyards, 
Trials at Montpellier (France) ; 
Citroen Tractor, 768. Area of Na- 
tive Vineyards in Morocco, 803. 
Action of Copper on the Growth 
of the Vine and its Resistance to 
Drought, 91 3 Vine Yielding Aro- 
matic Grapes and Liqueur Wines 
in Apulia, Italy, 914. The Seedless 
Raisin Grapes for Drying in Cali- 
fornia, 9J5. The Golden Chasselas 
of the Garonne Basin, 916. The 
Creation of Direct Bearers and 
Mendelism, 1128. Grafting the 
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Grape-Vine ; Experiments ip British 
India, 1156. 

Vitamines, 5. 

Fitts hederacea, 994. 

Voa matany or Voa maney, 1,14. 

Voandzon, Voandzeta subterranea, 146. 

Voeur bai tamnoeup, 200. 

Wai^ut : Cultivation in Morocco, 
803, African Walnut, Lovea Klai - 
neana , 1076. 

Walnut, African, Lovoa K la me an a, 
1076. 

Water Soldier, Stratiotes abides, 8i. 

Whale Meat, 1009. 

Wheat : Cultivated Area, Crop and 
Yield in Burma, 1. Relative Lime 
Content and Requirement etc , 
10. Comparative Cultural Expe- 
riments with Aurora and Mani 
toba Wheats in Vauciuse, France, 
39. The Revictualling in Flour 
of Upper Senegal and Niger with 
Timbuctoo Wheat, 40. Relation 
Between the Number of Chro- 
mosomes and Phylogeny in Diffe- 
rent Species of Wheat, 180 Stu- 
dies on Characters of Wheat at 
Verriert-s Genetic Station, 181 
The Selection of Wheat at the 
“ R. Stazione Sperimentale di Gra- 
nicoltura ” of Fieri, Italy, 182. 
44 Bl£ de cent jours, " 183 4 ‘ Red 
Rock, M a New Variety cf Autumn 
Wheat, 184. New Varieties, of 
Wheat Selected at Svaldf, Sweden, 
185. 4 ‘ Marquis ” and 44 Huron 
Wheats in Canada, 190. Compara- 
tive Cultural Tests of Wheat in 
Sweden, 191, 192. Yield per Acre 
and Total Production of Wheat 
in Moiocco, 272. The Effect of 
Cold, Wind and Rust on Various 
Wheats, in France, 278. Activity 
of the Polish Society of Selection, 
301. Experiments in the Transfer- 
m atiom of Whiter Cereals into Spring 


Cereals, 303. Contribution to the 
Technique of the Artificial Fertil- 
isation of Wheat, 304. Correla- 
tion between Resistance to Cold 
and Colour of the Glumes and 
Grain in Winter Wheat, 305. Re- 
sults of the Cultivation of Mani- 
toba Wheat in the Vauciuse De- 
partment, France, in 1918, 31 1. 
Cultural Tests cf Various Wheats 
at Nages (Tam), France, 312. 
Northern Extreme Limit for Wheat 
Crop and Acreage in Finland, 412. 
Crop in Ethiopia, 414. Weather 
Conditions, and Effect on Wheat 
Crop in the United States, 417. 
Selection, 443. Observations on Some 
Wheats Sown in Spring, in France, 
452. Comparative Cultural Tests in 
Norway, 433. Selection of Wheats 
in Italy, 581, Red Fife and White 
Fife Wheats, 590. Respiration of 
Stored Wheat, 707. Selection in 
Sweden, 71 1, 835 Hybridisation 
and Selection in Alaska, U S A., 
712. Comparative Cultural Tests 
with Different Varieties of Winter 
Whiter at Tombv, Sweden, 723 
Cultural Trials in Seeland, Den- 
mark, 724 Influence of Chlorides 
on Growth, 848 Influence of Fluo- 
rides, 849, 11 ro. Selection in Italy. 
854. In U. S. A , 856, 857. Contri- 
bution to the Study of Autumn 
and Spring Cereals, 866. Wheat 
Growing in Kansas, V. S. A., 

867. Indian Wheats Sown in the 
Department of Gironde, France, 

868. Effects of Climatic Conditions 
on Wheat, Development in Por- 
tugal, 1077, Hybridisation in Ja- 
pan, 1116. In U, S. A, 1117 
Spanish Wheats, 1130. 

White Currant : Comparative Cul- 
tural Tests of Different Speces 
and Variet’es in Denmark. 737 

White Pine Timber, 1139. 

Willow*: Crossing Expeiiments, 719* 



Wimmera 44 Rye Grass (Lohutn subu * 
latum) . Future Forage Plant, from 
Victoria, Australia, 877 
Wind Engines, 038 
Wood Oil, Aleurites cordata , 1, 997. 
Woodruff, A sperula odorata, 603 
Wool Tunisian Wools, 122, Su- 
danese Wools, 376, 624 Moroccan 
Wools, 413, 525, 803 Influence of 
Humidity upon Strength and Elast- 
icity of Wool Fibre 780 
Wormwoods, 1147 

Xoai 008 

X-Rays Action on Barley Grains, 6. 
X 11x11 4} 


Xilya dolabriformis, 1. * 

YAmaromo, Myrica rubra , 203 
Yeast : Experiments on Feeding Pout 
try with Dried Yeast, 348 Distri- 
bution of Nucleic Add in Brewer's 
Yeast, D03 
YeglipS, 77 \ 

Yemane, Gmelina arborea, 1 . 

Yucca, sp ri8i 

Zakuro, 203 

Zanthoxyhn mucrophyllum , 107b 
Zebu Rearing in Madagascai , page 3* 
Zeyba, 414 
Zgougou, 474 
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in. - plant diseases 


A) INDEX. 


Abies alba : Eulecanium sericeum in 
Italy, 396. 

Abutilon Avicennae : Popilia japo- 
nica in New Jersey (U. S.), 545. 

Acacia mollissima : Fomas applanatus, 
in S. Africa, 267. 

Acajou (Swietenia Mahagoni), Atta- 
cked by Pyralis in Dutch Nether- 
lands, 260. 

Acanthoscelidcs trabuti : On Vigna 
Catjang in French West Africa, 547. 

Acer : Halisidota caryae : In Canada 
and U. S. A., 271. 

Acrocystis Batatas , A. pcolensis, 1030 

Acrothecium Capsid : On Capsicums in 
Italy, 1036. 

Adelocera sp.: On Chrysobothris tran - 
quebarica in Southern Florida, 1304. 

Adiscodiaspis ericicola : On Erica ar - 
borea in Italy, 396. 

A drama : On Tea Imported from 
Java to Sumatra, 266. 

Aecidium Berberidis, 780. 

Aegle Marmelos: Resistant to Pseudo- 
monas Citri , 1038. 

Agave sisalana : Attacked by Snails 
in Sicily (Italy), 1141. 

Agonoscelis rutila , Injurious to Citrons 
in Australia, 1058. 


Agriotes lineatus: On Vine in Italy, 507. 

Agromyza destructor: On Cultivated 
Leguminosae in the Philippines, 
268. 

Agropyron, 786. A . intermedium , A. 
repens and Agropyron sp. : Hemi- 
berlesia subterranea in Italy, 396. 

Alfalfa : See Lucerne. 

Algeria: Law of August 14, 1919, 
Amending the Algerian Legislation 
Relating to the Control of Phyl- 
loxera, 1262. Law of September 23, 
1919, Instituting Compulsory Syn- 
dicates for Protection Against Lo- 
custs, 1261. 

Almond : Cimbex quadrimacnlata in 
Italy, 675. 

Alnus : Halisidota caryae in Canada 
and U. S., 271. 

Alocasia macrorhiza : Mycosphaerella 
Alocasiae in British North Borneo, 
132. 

Alsace : Direct Bearers Resistant to 
Phylloxera and to Crvptogamic 
Diseases, 1128. 

Althaea : Popilia japonic in New 
Jersey (U. S.), 545. 

Altingia excelsa. Attacked by Insects 
in the Dutch Netherlands, 1260. 



Ambrosia : Popilia japonica in New 
Jeney (U. S.), 545. 

Amelanchier aerophila , A. alni folia, 
A . canadensis , j 4 . - 4 . inter- 

media, - 4 . oblongifolia, A. poly - 
car pa, A. pumila, A. vulgaris: 
Roestelia laceria, 383. 

America : J Dasyneura leguminicola , 
(Clover Flower Midge), 141. Empoa 
rosae (Rose-leaf Hopper) on Apple 
Trees, 270. 

American Gooseberry Mildew: Sphae - 
rotheca Mors-Uvae in Cdte d’Or, 
France, 1274. 

Ampelopsis quinque folia : Popilia ja- 
ponica in New Jersey (U. S.), 545. 
Ampelopsis sp. : Lecanium persicae 
in France, 399* 

Amphimallus solstitialis • Bacillus ho - 
plosternus, 1284. 

Angola : Oxycarenus hyalinipennis, In- 
jurious to Cotton, 1292. 

Anona sp. : Capnodium sp. and Corti - 
cum salmonicolor in British North 
Borneo, 132. 

Anthonomus grandis (Boll Weevil) : 
Cotton Varieties with Long Lint 
Resistant to Attack in the U. S. A., 
882. Essential Oil of Cotton Attrac- 
tive to this Weevil, 700. Parasites 
of Cotton Seed, 134, 700, 882. 

Antilles : Diseases of Roses in Trini- 
dad, 1275. Gleosportum limetticolum 
on Citrus aurantifolia in Trinidad, 
1279. Tylenchus musicola on the 
Bluggoe Banana in Grenada, 1061. 

Antilles, Lesser : Physiological Di- 
sease of Cotton (“ Rust ") Due to 
Shortage of Potash, 461. 

Antonina zonata on Teinostachyum 
attenuatum in Ceylon, 1056. 

Ants: " Gramang " (Plagiokpis lon- 
gipes) in Central Java, 260. Preda- 
tory Ants on Tomaspis flavilaiera 
in British Guiana, 671. 

Aonidella aurantii and A. inopinata: 
Legislativ e and Administrative Mea- 
sures in Italy, 1260. 


Apanteles glomeratus : Parthenogene- 
tic Reproduction of the Parasite 
of Pier is brassicae. 

Aphaenogaster testaceo-pilosa var. se- 
mipolita , 1294. 

Aphicus melanostomatus , Parasitic on 
Lecanium capreae in Great Britain, 
542 . 

Aphididae : Cotton Plants with 
Smooth Leaves Easily Attacked by 
Aphis in India, 1122. On Vida 
atropurpurea in the United- Sates, 
878. 

Apple bitter rot (Glomerella cingulata,) 
137 - 

Apples : Cyiospora in Illinois, (U. S. A,), 
1276. Empoa rosae (Rose-Leaf 
Hopper) in U. S. A., 270. Glome- 
rella cingulata (Bitter Rot) Degrees 
of Resistance of Different Vars. 
in U. S. A., 137. Halisidota caryae 
in Canada and U. S. A., 271. Le- 
canium capreae, 542. Schizoneura 
lanigera (Woolly Aphis), Compul- 
sory Control in Italy, 1260. Ste - 
phanitis pyri in France, 409. 

Arackis hypogaea : Diacrisia virginica 
in Texas, 1053. 

Arctia caja : Bacillus hoplosternus, 
1284. 

Areca Catechu : Hemichtonaspis aspi - 
distrae and Lepidosaphes glovcrn in 
the Philippines, 397. 

Arenga : Hidari irava, 1300. 

Argentine : Citrus Fruits : Diseases 
and Pests, 805. Mutyca grandis 
Preying on Papilio thoantiades , 
1048. Parexonsta candei : On Oi - 
ceticus platensis, 402. Sugar Canes : 
Diseases and Pests in Tucuman, 733. 

Arkansas : Bacterial Disease of Fox- 
tail (Setana glauca), 535. Glc me- 
rella cingulata : On Apples, 137. 

Arricciamento : (Bramble Leaf or 
Roncet) : Prohibition of Export of 
Cuttings or Rooted Cuttings from 
Districts declared to - be Infcctec 1 
in Italy, 1260. 



Artocarpus incisui : Aspidiotus pal - 
mat, 398. Artocarpus sp. : Crypto - 
parlatoria uberifera in the Phi- 
llippines, 387. 

Arundinicola leucocephala : Natural 
Enemy of Tomaspis flavilatera in 
British Guiana, 671. 

Asclepias syriaca : Popilia 'japonica 
in New Jersey (IT. S.), 545. 
Ascochyta graminicola , 1*263. 
Asparagus : Legislative and Adminis- 
trative Measures Concerning “ Rot " 
of Rhizomes or Off -Shoots, 1260. 
Aspidiotus: A. brilannicus : O11 He- 
deni Helix, Bhamnus Alaternus and 
Viburnum sp., in Italy, 396. A. 
cydoniae : On Samanea Saman in 
the Philippines, 307. A. he den tola : 
On Hedera Helix in Italy, 306. 
A. lataniae : On Avocado (Persea 
gratissima) in Guatemala, 1062. 
On Pandanus Veitchi in Italy, 306. 
A , lenticulans : On Olea europaea , 
Pistacia Leniiscus , and Populus 
tremula in Italy, 306 . ^4 . hgushcus : 

On the Vine in Italy, 396. y 4 . 

{M organella) mashelh . On P. rss</ 
gratissima with Anlacapsts penta- 
gons in Island of S. Thomas, 398. 
A. palmae : O11 Artocarpus incisus , 
Carton Papaya , Citrus spp , Per- 
sea gratissima , Theobroma Cacao 
in Island of S. Thomas, 398 y 4 . 

[Selenaspidus) articidatus : On Thee- 
brorna Cacao , in Island of S Tho- 
mas, 398. > 4 . subsimilis . On Per- 

sia gratissima in Guatemala, 1062. 

“Assegai wood ” (Curtisia faginea ), 
267. 

Aster: Phytophthora ciyptogea in Ire- 
laud, 537. 

Atalantia citrioides Attacked by Pseu- 
domonas Citri , 1038. /!. disticha 
resistant to Pseudomonas Citri , 
1038. ^4. glauca , Attacked by CP 

triphaga mixta in New South Wa- 
les, 1059. 

Atanycolus rugcsiventns and 2L /a- 


: Parasitic on Chrysobotbris 
tranquebanca in Southern Florida, 

i 3 ° 4 - . , 

AUidae : Parasitic on Tomaspis flam- 

later a in British Guiana, 671. 

Aubergine : Varieties Resistant to 
Bacillus Solanacearum in the Phi- 
lippines, 189. 

Aulacaspts pentagona on Carica Pa- 
paya, Hevea guianensis and Per- 
sea gratissima in, 398. See also 
Diaspis pentagona,. 

Australia : Rhynchotes on Citrus 
Trees, 1068. 

Avocado : Insect Pests : In Califor- 
nia, 549 ; In Guatemala, 1062. 

Bacillus : B. colt, 1277. B. hoplos - 
temus : Pathogenetic Action on 
Some Common Insects, 1284. B. 
Melolonthae lique fattens ( 3 . and y 
and B. M. non liquefac tens S New 
Parasites of Cockchafer in France, 
401. B Melolonthae von hquefa - 
ciens (} : In Blood of Cockchafer 
in France, 1284 B . Fieri 9 fluo - 
rescens, B Fieri s lique facie ns, B 
Piet ts non hquefaciens, a, B. Pieris 
non hquefaciens [3 and B Pieris 
agihs : Parasites of Larvae of 
Puns brass tcae in France, 400 B. 
Solanacearum : Aubergines Resist- 
ant to Attack in Philippines, 189. 

Bacteria : Of Porto Rico, 656. B. 
Parasite of the Cockchafer 
observed in France, 400. B. Pa- 
rasites of the Larvae of the Cabbage 
White Butterfly ( Pieris brassicae) 
in France, 400. 

Bacterial Canker : Canker of Woody 
Plants, Legislative and Administra- 
tive Meaasures in Italy, 1260. Mi- 
croccocus Popuh (Bacterial Canker 
of Poplar) in France, 1278. 

Bacterium : Bacterium Acndiorum, 
543. B. angulaturn : On Tobacco 
in Virginia, 1273. B. Juglandis : 
On Walnut in South Africa, 1040. 
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B . pityocampae : Parasite of Thau- 
metopoea ( Cnethocampa ) pityocampa 
in France, 1286. B. Savastanoi : 
Spring Frosts and Infection with 
Bacterial Tumours or Tubercu- 
losis of the OHve (B. S.) in Italy, 
1032. B. translucens var. undulo - 
sum : On Wheat TJ. S. A., 1268. 

Baits, Poisoned : In Controlling the 
Moroccan Cricket in France, 1049. 

Balsamocntus gaboncnsis, Resistant 
to Pseudomonas Citri , 1038. 

Balsamorhiza sagittata : Rhizoglyphus 
sagittutae Injurious in Western 
Montana, 144. 

Balsam Root Plant ( Balsamorhiza sa - 
* gittata), 144. 

Banana, Bluggoo : Attacked by Ty- 
lenohus musiuda in Grenada, lobi. 

Bandel Melonostoma {Mela nostoma 
fast hi turn), 138. 

Barley : Biological Researches on 
Rusts Affecting Cereals, 780. Lime- 
Sulphur Mixture for Control of 
Smut, 387. 

Bastard ironwood ( 0 lea foveola ta), 2O 7 . 

Batao (Doluhos Lablab), 2 bS. 

Bean Fly (Agromyza destructor ), 268 

Beauvena globuhfera and Beauveria 
sp. Parasitic on Thaumetopoea ((me- 
thocampa) pityocampa in France, 
1280. 

Beet : l>iseases encouraged by Excess 
of Sodium Nitrate in France, 574. 

BOgiau Congo : Diseases and Pests of 
Hevea, 600. 

Belgium: Entvloma Calcndulae In- 
jurious to Dahlia, 540. 

Bihtla : Hahsidota caryae in Canada 
and IT. S. A., 271. 

Biclio do canasto, B. de cesto (Oi- 
ceticns platens is), 402. 

Biprorulus bibax , Injurious to Citrons 
in Australia, 1058. 

Birds: Nat. Enemies of Gonocephalum 
hofmannseggi and G. depressum in 
Mysore (India), 546. Nat. Enemies 
of Tomaspis flavilatera in Brit. 


Guiana (Arundinicola leucocephala , 
Crotophaga am, Fluvicola pica, 
Icterus xanthorus, Muscivora tyr an- 
nus, Quisqualus lugubris, Tyramius 
melanchohcus , Volatina jacanna), 
671. 

Black Chaff of Wheat (Bacterium 
translucens var. undulosum), 1268. 

Blacklieart : Of Potatoes in Storage, 
381. Of Potato Tubers and the 
Aeration of Potatoes in Storage, 
381. 

Black Ironwood (Oleu launfoha), 267. 

Black Rot of Apples (Sphaeropsis 
Malorum), 137. 

Blastothnx bntavnicu, Parasitic on 
Lecanmm capveae in Great Britain, 
542 . 

Blepharospora cambivora : Prohibition 
of Export of Chestnut Trees and 
Chestnut Earth from Districts De- 
clared to be Infected with Ink Di- 
sease in Italy ; Decree of Minister 
of Agriculture, to render Compul- 
sory Control of this Disease, 1260. 

Boll Weevil (Avthonomus grandis) : 
Cotton Varieties with Short Lint 
Resistant to Attack in U. S. A., 
882. Essential Oil of Cotton Plant 
Susceptible to Attack, 700. 

Bombvx, Oak, (Thaumetopoea [ Cue - 
tin. campa] pro' tsionea), 1^05. 

Bombyx, Pine ( Thaumetopoea l Cne- 
thocampa] piiyi campa), 1286, 1287. 

Borneo, British North : Fungi, 132. 

“ Best riche ” (lps typegraphus), 329. 

Botrytis : B Bassiana (Silk Worm 
“ Muscardine ”) : In Control of 
lhaumetopoea (Cnethocampa) pityo - 
campa, 1287. B. sp. : On Larches 
in Ireland, 065. 

Botys nubilahs. See Pyrausta'nubilalis . 

Brachartona Injurious to Coconut in 
Java and Sumatra, 260. 

Brachvpelta a ten ima Injurious to 
Castor Oil Plant in Sich \italy), 
1294 

Brachypbdium pmnatum , 78b. 
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Bramble Leaf ” (“ Arricdamento ” 
or “ Roncet ”) of Vines: Prohibition 
of Export of Cuttings or Rooted 
Cuttings from Districts declared 
to be infected in Italy, 1200. 
Further Researches in Italy, 393. 
Brassica oleracea f. capitata, See In- 
tumescences. 

Brazil : Care of Coffee Plants Damaged 
by Frosts, 38. Enemies of Cot- 
ton Plant in State of Sao-Paulo, 
883. 

Brevipalpus obovatus : On Tea in Java 
and on East Coast of Sumatra, 266. 
Bridelia stipularis : Pseudococcus vir- 
gatus in the Philippines, 397. 
Bromus mollis , Bromus spp., 786. 
Bronthispa froggatti (?) Injurious to 
Coconut, in Sumatra and J ava, 1301. 
Brown Blight of Tea (Laestadia), 266. 
Bruchophagus funebns : Four Para- 
1 sites of this Insect in U. S. A., 797. 
Bunt (Tilletia Tntici) : Lime Sulphur 
Mixture for the Control of Wheat 
and Barley Smut, 387. Resistance 
of Different Varieties of Wheat in 
U. S. A., 133. 

Cabbage : Grapholttha leplastriana : 
O11 Cultivated Cabbage in France, 
406. Intumescences Caused by Me- 
chanical Injury, 784. 

Cabbage-Tree (Cordyline indivisa ) , 
138. 

Cacao : Gracilaria cramerella and Re- 
lopeltis sp. : In Dutch Indies, 260. 
Lymidus vanicolor ; In SaoThom6, 
672. Phytophthora Faber i in the 
Philippines, 1277. Diseases and 
Pests in Madagascar, 324. See also 
Theobroma Cacao, 

Caguios (Ca'janus mdicus ), 208. 
Cajanus indicus : Exempt from at- 
tack of Bean Fly ( Agromyza des- 
tructor ), 268. 

" Calamismis ” (Psophccarpus tetrago- 
nolabus), 268. 

California : Insect Pests of Avocado, 


549. Helix pisana : On Citrus 
Trees, Olives and Loquats, etc., 
548. v Phylloxera popularia : On Po- 
plars ; Phyll. salicola : On Willows 
and on Populus candicans (?) ; 
Phyll. stanfordiana : On Quercus 
Douglasii ; Phyll. vastatrix : On 
Vine, 679. 

Calliptamus (Caloptenus) italicus : Pa- 
thogenic Yeast Forms Found in 
Blood of this Italian Cricket in 
France, 1282. 

Calotermes tectonae : On Teak in 
Dutch Indies, 260. 

Camdeboo Stinkwood (Celtis Kraus - 
siana), 267. 

Canada : Halts idota caryae : On Cul- 
tivated Trees, 271. Kaliosysphin - 
gia ulmi : On Elms in Ontario, 
1303. Oospora pustulans : On Po- 
tato Tubers, 1270. Taeniothrips 
inconsequens : On Pear in Ontario, 
1060. 

Canavalia ensiformis Immune from 
Attacks of Agromyza destructor in 
the Philippines, 268. ** 

" Cancro della corteccia ” of the Po- 
plar in Canada (Dothichiza populea). 

Capn odium : C. Coffeae ; Develop- 
ment favoured, by Orthezxa nisi - 
gms, in Sao Thome, 398. C. sp. ; 
On Leaves of A nona in British North 
Borneo, 132. 

Capsicum : Acrothecium Capsici in 
Italy, 1036. 

Caradnna exigua : On Castor Oil 
Plant in Sicily (Italy), 1294. 

Carica Papaya : Aspidiotus palmae 
and Aulacaspis pentagom in the 
Isle of St. Thomas, 398. Phytoph- 
thora Faber i, 3277. 

Carob : Eumarchaha gennadtosi in 
Italy, 410. Oidium Ceratoniae in 
Italy, 410. 

Carolina, North : Corythuca parshlevi 
On Cary a olivaeformis, 676. 

Carpinus : Halisidota caryae in Ca- 
nada and the V. S. A., 271. 
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Carya alba : Halisidota caryae in Ca- 
nada and U. S. A., 271. C.olivae 
formis : Corythuca parshleyi in North 
Carolina, 676. 

Castanea : Halisidota caryae in Ca- 
nada and U. S. A., 271. 

Castnia licus, 671. 

Castor -Oil : Pests in Sicily, 1294. 

Casuarina : C. equisetifoliu : Chryso - 
bothris ttanquebarica in Southern 
Florida, 1304. Casuarina spp. ; 
Wood Resistant to Insects, Spe- 
cially to Termites in Senegal, 612. 

Caucasus : Pestalozzia Guepinii on 
Tea, 323. 

Caulophilus lativasus Injurious to 
Avocado in Guatemala, 1062. 

Cecidomyia , Injurious to Rice in 
Java, 260. 

Celtis Kraussiana : Fames ap plana tus 
in South Africa, 267. Celtis sp. : 
Halisidota caryae in Canada and 
U. S. A., 27 x. 

Centaurea sp. : Hennberlesia canarien- 
sis in Italy, 396. 

Centrosema Plumien Immune from 
Attacks of Agromyca destructor in 
the Philippines, 268. 

Cephalanthus : Popilia japotnca in 
New Jersey, T T S. A., 543. 

Cephalenvos mrescens : On Rose v s in 
Trinidad, ^75. On Tea on Hast 
Coast of Sumatra, 266. 

Cephalosporum Lecaiiii : On Coff^a 
liber ica together with Lecanium 
viride in Sao Thome, 398. 

Cercospora : C. Mangiferae : On Lea- 
ves of Mangifeia indua , in British 
North Borneo, 132. C. rosicola ; 
On Roses in Trinidad, 1275. 

Cereals : Formaldehyde as a Means 
of Controlling Seed Bome Diseases, 
1263. Recent Biological Research- 
es on Rusts Affecting Cereals, 786. 

Cereus sp. : Erwcoccus cactearum 
in Italy, 396. 

Ceroplastes : C. sinensis ; Prohi- 
bition of Import of any Infected 


Trees into Sicily and Sardinia 
(Italy), Decree of Ministry of 
Agriculture Concerning Destruc- 
tive and Curative Measures to 
be Enforced, 1260. 

Ceylon: Antonina zonata ; on Temo- 
stachyum attenuatum, 1056. 41 Cha- 
bar ” (Cynodon Dactylon), 484. 

Chaetospermum glutinosum ; At- 
tacked by Pseudomonas Citn, 
1038. 

Chalcas (Mur ray a) exotica ; Very 
Resistant to Pseudomonas Citn, 
1038. 

Chalepus rubra : On Oaks in New 
Jersey (U. S. A.), 678. 

Chamaerops humilis : Cyrtognathus 
forficatus in Morocco, 1057. 

Cheiranthus : Phytophthora crypto - 
gea in Ireland, 537. 

Chelonia caja : Bacillus hoploster 
nus, 1284. 

Chestnuts, Horse : Lecanium ca- 
prtae in Great Britain, 432. Rha- 
codiella Castaneae , 1042. “ Pour- 
riture noire ” Caused by Har- 
ziella Castaneae 394. Prohibition 
of Export of Chestnut Trees 
and Chestnut Earth declared to 
be Infected with Ink Disease 
( Blepharospora cambivora) in 
Italy, 1260. 

Chloropicrin : Highly Toxic Ef- 
fect upon Certain Lower Ani- 
mals, and the Possibility of Em- 
ploying this Substance for the 
Destruction of Parasites, 1050. 

Chrysobothns tranquebanca : On Ca- 
suarina equisetifoha and Rht- 
zophora Mangle in Southern Flor- 
ida, 1304. 

Chrysomela hyper icum : On Hype- 
ricum perforatum and other spe- 
cies of Hypericum Imported into 
New South Wales, 1044. 

Chrysomphalus : Chrys . h'otyospe * - 
mi : Compulsory Control in Ita 
ly, ^Regulations of Ministry of 



Agriculture, i2(>o. Chrys. dietyb- 
spermi , Chrys. perseae, Chrys. 
person atus and Chrys. scuti for- 
ints : On Avocado, in Guatemala, 
1002. Chrys. rossi : On Phalae - 
nopsts sp in tlie Philippines, 397. 

Chrysophlyehs endohiotua : On Potato 
in Pennsylvania (IT. S.) 53ft. 

Cicada septemdecim : Host of Mas- 
> ospora cicadnia in Columbia, 
r.S. A , T283 

Cimbex quadrimacnlata * O11 Almond 
in Italy, 675. 

Cinchona * Insects Attacks on Seed 
in Java, 005. 

Cmevana manUma : Targwnia ni- 
gra in Italy, 390 

Cituphaga mixta * On Ataluntta 
glauca in New South Wales, 

1059. 

Citropsis Schwnn/inthn * Attacked 
by Pseudomonas ( itn , 1038. 

Citrus Canker (Pseudomonas C itn) : 
Lansium domesheum , Suscept- 
ible to Attack, 103c) Rutaceous 
Plants Susceptible to Attack, 1038. 

Citrus Fruits . C amantijoha Gleo s- 
pofium limetttcolum in Trinidad, 
1279 C sinensis, 1038 Citrus 
spp : Aspidiotus pulmae , Mytilas- 
pis hccki and V in soma slellife- 
ra, in Sao Tliome, 398 Diseases 
and Pnemies in the Argentine, 
805 Hein pisana in Califor- 
nia, 548 Prohibition of Impor- 
tation into Si city and Sardinia 
(Italy) of Living Citrus Trees 
and Other Trees Infested with 
Ceroplastes s mens is, 1200 Rhyn- 
chotcs that Infest Citrus Trees 
in Australia, 1058. 

Clastoptcra sp. : On Cacao Trees. 
Attacked by l)vosophtia paiadoxa 
in Trinidad, 608. 

Clan tena Lavs nun : Pseudomonas 
Cibt , 1038. 

Clavioeps purpurea f. Tritici or f. 
Tntici-M amtobae : On Manitoba 


Wheat in Upper Savoy and on 
* Alsation Buckwheat in Upper 
Sadne, 135. 

Click Beetle (Agnotes lineatus) : 

On Vine in Italy, 407. 

Clover : Dasyneura legytmnicola (Qo- 
ver Flower Midge), in America, 
141. Pseudopeziza Tnfoli * (Leaf 
Spot), T272. See also Trifolium 
pra tense. 

Clover-Flower Midge (Dasyneura 
legumtnxLola) in America, T41. 
Cnethocampa ( Thaumclopoea ) pityo- 
campa (Pine Bombyx) : Parasitic 
Diseases in Prance, 1280 
Coccidae : In the Philippine Is- 
lands, 397. In the Island of Sao 
Tliome, 398 In Italy, 39O 
Coccobacillus Acridmmm Use in 
tlie Control of Locust ( Donosiau - 
rus niaroccanus) in Italv, 54 3 Use 
in the Control of Sc/ustocew ta~ 
tin ica m Morocco, i28r 
"Cochvlis” (( onchyhs amlnguella ), 
1283 

Cockchafer Bacillus MilolontKHt 
non hqueiuiens [J in Blood ot 
Cockchafer in France 
“ Coconut Bud Rot ” (Phytoph- 
thoia Fain 11), 1277 
Coconut . Diseases and Pests in 
Madras (India, 80 r Brachavtona , 
in Ja\a and Sumatra, 200 Buni- 
t'nspa fioggatti, in Sumatra and 
Java, 1301 Jhdiut 11 in a , in 
Dutch Indies, 1 joo Kephantis 
setnwpa in Travancore. Brit. 
India, 1299 Pesfalozzia Palma- 
rum m Sumatra and Java, 1301. 
Phytopht hora Fabni, Cause of 
Bud Rot in the Philippines, 1277. 
Cocos nuc 1 few, see Coconut 
Cotfea : C avahiui Ceroplastes sp. 
and Ovthezia msignis, in Island 
of Sao Thome, 398 C covgensts , 
Resistant to Hum lei a vastatnx 
in Madagascar, 374. C hbertea : 
Jschnaspis fihformis and Le - 
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canium viride together with its 
parasite, Cephalosponum Le- 
canii , 398. C. robusta : Pseudo - 
coccus sp. in Dutch Indies, 260. 
See also Coffee. 

Coffee : Cryphalus hantpei ; In West 
of Java, 260. Frosts: Care of 
Plants Damaged in Brazil, 58. 
Hemileia vastatrix, Resistant Va- 
rieties in Madagascar, 901. Pla- 
giolepis lovgipes and Pseudococ- 
cus sp. ; In Central Java, 260. 
Resistant Varieties in Tndo-China, 
466. See also Coffea. 

Colaptes auratus ; Predatory Foe 
of Chrysobothns tranquebarica in 
Southern Florida, 1304. 

Colie totnchum : C. erumpens : On 
Rhubarb in Illinois (U. S.), 539. 
C. gloeosporiodes ; On Avocado, 
in Guatemala, 1062. 

Columbia (U. S ) : Massospora ci- 
cadina : On Cicada septcmdecim, 
1283. Phomopsis Kalmiae : Leaf- 
blight of Kalmia lati folia, 663. 

Conchylis ambiguella : Effect of 
Heat and Drought upon this 
Cochylis in France, 1285 

Coniothynum Hellebori : On Helle - 
boms niger, 703 

Conotr ache his : On Avocado in Gua- 
temala, 1062. 

Copper : Action of, on the Growth 
of the Vine and on Its Resistance 
to Drought, 913. 

Cordyline mdtvtsa : Melanostoma 
fasciatum , Syrphus nova e-zea lan- 
dtae, Predatory Foes of Lepido- 
pteron Injurious to C. in divisa 
in New Zealand, 138. Syrphus 
ortas and 5 . ropalus , Predatory 
Foes of Venusia vernculata which 
attacks Leaves in N. Z., 138. 

Corpuscles, Unknown ; Observed 
in Diseased Spinach Roots in Hol- 
land, 1296. 

Corticum : C. javanicum ; On Hevea 
in Dutch Indies, in 1917, 260. C. 


salmonicolor : On Hevea brasiliensis 
and on Anona sp. in British North 
Borneo, 132. 

Corythucha : C. juglandis, 676. C. 
parshleyi : On Juglans spp. in 
New Jersey (U. S.), 676. 

Cotton : Anthonomus grandis (Boll 
Weevil) ; 134, 700, 882. Early 

Varieties with Short Lint Re- 
sistant to Boll Weevil in U. S. A., 
882. Essential Oil Attractive to 
Boll Weevil, 700. Diacrisia virgi- 
nica in Texas (U. S.), 1033. Dis- 
eases and Pests in Italian Somali- 
land, 884. Ennemies of C. in State 
of Sao Paolo (Brazil), 883. Gelechia 
gossypiella , 134. Oxycarenus hva - 
linipenms in Angola (Portuguese 
Africa), 1292. 

M Court-noue ” (Bramble-Leaf Dis- 
ease of the Vine), 393. 

Cowpea (Vigna sinensis) ; Agromyza 
destructor in the Philippines, 268. 

Crataegus coccinea, C. Douglasn, C. 
grandiflora, C. monogyna, C. nigra, 
C . Oxyacantha, C. punctata, C. san - 
guinea, C. tanacetifolia, C. tomen- 
tosa : Roesteha lacerata, in Sweden, 
383. Crataegus spp. ; Halisidota 
caryae in Canada and the V. S. A., 
271. Popilia uiponica in New 
Jersey. 545 

Crematogaster dohrm ; Construction 
of Shelters lot Antonina sonata in 
Ceylon, 1050. 

Cricket, Moroccan (Dociostauru s ma- 
roccanus \ : Control in France, 1049. 

Crotolana usaramoensis : Scleiotium 
Rolfsii and Corticum salmonicolor 
in Dutch East Indies, 729. 

Cryptoparlatoria ubenfera : On Arto- 
carpus sp. and Mallotus philippi - 
nensis, in the Philippines, 397. 

Cryptorrhynckus lapathi (Osier Weevil). 
Legislative and Administrative 
Measures in Italy for Control of 
this Pest, 1260. 

Cucuftiber : Stemphylium Cucurbita - 
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cearum, in Indiana and Ohio (U. 
S.), 1035. Verticillium albo-atrum 
in Holland, 136. 

Cucumis : C. Melo : Diacrisia virgi- 
nica in Texas, 1053. C. sativus, see 
Cucumber. 

Cucurbita spp. : Stemphylium Cucur- 
bitacearum, 1035. 

Currants: Sphaerotheca Mors- Uvae 
in France, 1274. 

Curtisia faginea : Fomes applanatus 
in South Africa, 267. 

Cuscuta spp. : Legislative and Ad- 
ministrative Measures in Italy, 
1260. 

Cyamopsis psoraloides : Immune from 
Agromyza destructor in the Phi- 
lippines, 268. 

Cydonia : C. oblonga : Halisidota ca- 
ryae . In Canada and the U. S. A., 
271 . C. vulgaris : Roestelia cofnuta 
and R. lacerata, 383. 

Cynodon Dactylon and C. sp. ; Hosts 
of Tom as pis flavilatera in Brit. 
Guiana, 671 . 

Cyrtognathus forficatus : On Dwarf 
Palm and Vine in Morocco, 1057 
Cvtospora : C. Batata : Cause of 

Pox or Tit (Soil Rot) of Sweet 
Potato in U. S. A., 1030. C chry - 
sosperma : On Poplars and Willows 
in tlie U. S. A , 795. C. sp. : On 
Apple Trees in Illinois (I T . S.), 
t >76. 

Dacnusa scaptom\zal : Parasite of 
Pegomyia calyptrata in United Sta- 
tes, 1297. 

Dahlia varw bills : Entvloma Calen - 
dulae in Belgium, 540. 

Da Ibergia lati folia : Attacked by Mould 
in Dutch Indies, 2 bo. 

Dasyneura leguminicola (Clover Flow- 
er Midge) : On Clover in America, 
Mi- 

Decree Ministerial, Regulating Trade 
in Various Plants and Parts of 
Plants Attacked by Certain Plant 


and Animal Parasites in Italy, 
1260. 

Denmark : Chief Fungoid Diseases 
of Fruits Trees, 739. 

Diacrisia virgintea : On Cotton and 
Other Plants in Texas (U. S.), 

1053. 

Diamond Back Moth (Plutella cruci- 
fer a mm) : In New Zealand, 138. 

Diaspis : D. boisduvalii : On Avocado 
in Guatemala, 1062. D pentagona : 
Legislative and Administrative 
Measures in Italy, 12G0. On Peach 
Tree and Nectarine Tree in France, 
408. See also A ulacaspis pentagona . 

“ Dikbuikrups ” (Lita solanella, Gnort- 
moschena heliopa), 1045. 

“ Dikbuikvlinder ” (Gnorimo schema 
heliopa ), 1045. 

Diplocarpon Rosae : On Roses in 
Trinidad, 1275. 

Diplodia perseana : O11 Avocado in 
Guatemala, 1002. 

" Djamocr-oepas " (Car ti cum java- 
mcum) : In Java, 260 

Dociostaurus maroccamts : Kxpiwi- 

inents in Controlling the Moroccan 
Cricket {D. m.) in France, 1049. 
Kxperiments and Observations Car- 
ried out in Italy on the Chief Me- 
thods of Combating Locusts, 543. 

Dolichos Lablab : Agiomyza destructor 
in the Philippines, 268. 

Dcthichiza populea (Canada poplar 
canker) : Legislative and Adminis- 
trative Measures Concerning this 
Disease in Italy, T260. 

Drosophila paradoxa : On Cercopid 
{Clastoptera sp ) attacking Cacao 
Trees in Trinidad, 668. Drosophila 
sp. : Panama sp., bb8. 

Drought : ljffect on Conchyhs ambi - 
guella in P'rance, 1285. Action of 
Copper on Growth of Vine and on 
Resistance to Drought, 913. 

Duomxtes cer amicus . On Teak in 
Dutch Indies, 260. 

Dutch Indies : Diseases and Pests of 
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Plants Cultivated in 1917. Fungi 
Parasitic on Crotolaria usaramoen- 
sis, 729. Hidari irava ; On Coconut 
Palm, 1300. 

Dying-Off : Of spruce (Picea excelsa) 
in the Arve Valley {Chedde and 
Chamonix), 529. 

“Early Rose." Potato \ar. Resis- 
tant to Mildew (Phytophthoia in- 
festans) in Poland, 306. 

Eichhornia speciosa : Harmful Weed 
in Indo-China, 1199. 

Eleuswe corocana : Gonocephalum ( 0 - 
patrum) depressum and G. hofmann- 
seggi in Mysore (India), 54 b. 

Elm ; Kahosysphmqia ulmi in On- 
tario, Canada, 1303. 

Elymus . 786. 

Empoa losae : O11 Apples in America, 
270. 

Enemies, Natural* Adel (hem sp. : 
Of Chryscboihns tranquebanca in 
S. Florida, 1304 Ants : Of Tomas pis 
llavilatera in Brit. Ouiana, 671. 
Apantelcs glomeratus : Of Piens bras- 
sicae (Paithogenetic Reproduction), 
1047. Aphicus melanosto matus : Of 
I.ccanium capreae in Grt. Britain, 
J32. Arundimcola leu co cep ha la : Of 
Toma sp is flavitateui in Brit. Guiana, 
971. Atanvcolus ingosventvis and 
A labena : Of Chrysobothns trail - 
aaebanca in S. Florida, 1 ^>4. At- 
tidae : Of Tomaspis flanlatera in 
Brit. Guiana, 67T. Bcuillus hoplos- 
ieimts : Pathogenic Action on Some 
Common Insects, 7284 Bacillus 
piens fluorcscens, B piens hque- 
faciens , B. piens non hqnejaciens a, 
IJ. piens non hque facie ns (} and 
B. piensa gilts : Bacterial Parasites 
of Larvae of Piens brass icac (Cab- 
bage White Butterfly), in France, 

400. Bacterial Parasites, New: 
Of Cockchafer, Observed in France, 

401. Bacterium pityocampae : Of 
ThaumeU poea ( Cnethocampa ) pi- 


tyocampa, in France, 1286. Beau- 
veria globulifera and Beauveria sp. : 
Of Thaumetopoea [Cnethocampa) pi- 
ty 0 camp a in France, 12 86. Birds: 
Of Gonocephalum (Opatrum) de- 
pressum and G. hofmannseggi in 
Mysore (India), 546 ; Of Tomaspis 
flavilateva in Brit. Guiana, 671. 
Blastothnx britanmca : Of Lecanium 
capreae in Grt. Britain, 542. Bc- 
trytis Bassiana (Silk Worm Mus- 
cardine) : In Control of Thaume- 
topoea (Cnethocampa) pityocampa , 
1287. Cephalosponum I^ecanii: Of 
Lecamum vinde in Island of S. 
Thomas, 398. Chrysomela hypen- 
cum : Of Hyperumn perforatum 
and Hypericum spp. in New South 
Wales, 1044. Coccobacillus Acn- 
dionim : In Control of Schistocerca 
tatanca in Morocco, 7 281 Colaptes 
auratus : Of Cbysobothns tianque- 
banca in S Florida, 1304. C10- 
tophaga am: Of Tomaspis flavila - 
icra in Brit Guiana, 671. Dacnusa 
scaptomyzae : Of Pegomyia calyp - 
trata in V S. A., 1297. Drosophila 
paradoxa : Of ClasUrptera sp in 
Trinidad, 6b8 Eveinttylus arctiae : 
Of Diacrisia vuginica in Texas, 
1033 Euilemensia bassettella : Of 
Kermes spp h: Missouri and Texas 
(U.S A ), 670. Euyytoma poloni: Of 
Agromvza destructor in the Philip- 
pines, 268. Eutelus bnuhophagt . 
Of Bntchophagus funebris in U S. \ , 
797. Fluvicola pica : Of Tomaspis 
flanlatera in Brit. Guiana, 671. 
Haplotlinps sp : Of Tomaspis fla - 
vilatera in Brit Guiana, 671. Heza 
peramata : Of Tomaspis flavilatera 
in Brit Guiana, (>73 . Hymenop- 
tera : Of Gonocephalum (Opatrum). 
depressum and G hofmannseggi , 
in Mysore (India), 346 ; of Pectino- 
phova gossypiella in Italian Somali- 
land, 495. Icerya hyfenci : On 
Hypeficum perforatum, Weed in 



Bo — 


New South Wales, 1044. Icterus 
xanthorous : Of lomaspts flavila- 
ter a in Brit Guiana, 671. Iphiaulax 
flavator: Of Hesperophanes gnseus , 
in France, 669. Lampronata me- 
lanchohca . Of Cimbex quadrima - 
culata, in Itafy, 675 Liodon foments 
perplexus andL secundus Of Biu- 
chophagus funebns in U S A , 797 
Wizards: Of Tomas pi s j la Vila tern 
in Brit Guiana, 671 Massospora 
cicadma : Of Cicada scptendecim 
in Columbia, US A , 1283 

Melanerpe s ei vthrocephalus : Of 
Chrysobothns Uanquebanca in S 
Florida, 1304 Melanostoma fascia - 
turn Of Aphides and Larvae of 
Phthonmaea operculella , Plutella cru- 
ciferamm etc in New Zealand, 138 
Melarrhmm n Anisopliae Of To - 
maspis flavilatera m Bnt Guiana, 
071 . Mites . Of Gonocephalum 
( Opatrum ) depressum and 6 hof- 
mannseggi in Mysore (India), 546 
Mongoose: Of T flavilatera in 
Brit Guiana 671 Mascivora ty- 
1 annus : Of T flavilateia in Brit 
Guiana, 671 Mutvca granais On 
Papilio thoantiades in Argentine, 
1048 Nabis ferns Of Larvae of 
Pegomvia in IT S A‘, 1 207 Odo- 
nata spp Of T'omaspis flavilatera 
111 Bnt Guiana, 671 Oligosita gi - 
raulti * Of Tomas pis flavilatera in 
Brit Guiana, 671 Opheltes glaa- 
eopterus : Of Cimbex qua dr nna culata 
in Italy, O75 Opiu * quebecensis : 
Of Pegomyia calyptrata m U. S. A , 
1297 Paratngonogasha Stella : 
Of Agromyza destructor, in the Phi- 
lippines, 268 Parexonsta candei : 
Of Oiceticus Platens is, in Argentine, 
402 Penici Ilium sp * Of Thaume - 
topoea ( Cnethocanpa ) pityocampa , in 
France, 1286 Pflugis mantispa . 
Of Tomaspis flaiilatera in Brit 
Guiana, 671 Picromerus bidens • 
Of Mela soma populi and M ire - 


mulae, in France, 798. Pimpla pe- 
dalis : Of Hahsidota caryae in 
Canada and U. S A , 271. Quisqua- 
lus lugubns : Of Tomaspis flavila- 
tera in Brit Guiana, 671. Salptn - 
gogaster nigra : Of Tomaspis 
flavilatera in Brit Guiana, 671 
Spicarui fannosa * Of Thaumetopoea 
( Cnethocampa ) pityocampa in Fran- 
ce, 1286 Streptococcus sp. : Of 
Th (Cn ) pityocampa in France, 
1286 Sycophruius hespero phams : 
Of Hesperophanes gnseus, in Fran- 
ce, 669 Syiphus novae-gealandiae : 
Of Aphides and Larvae ot Phtho- 
nmaea operculella, Plutella cruci- 
ferarum, etc , in New Zealand, 138 
Syrfihus orta, and S lopalus' 
Of Larvae of MelancJua steiopastis , 
Venusia praefectata and Xanthorhoe 
vnnculata , in New Zealand, 138. 
S vindueps (— 5 obesus) Of 
Aphides m New Zealand, 138 
Tacliinids : Of Thaumetopoea (Cne- 
thocampa) pityocampa in France, 
] 2 SO lenebroides sp (ft Chiy- 
sobothns tranquebanca in vS Florida, 
1304 Inchogramma mivutum . 
Of Pegomyia 111 V S A , 1 297 
Trimeiomious maculatus * Of Bru- 
chophagus fhuebns in U S A , 
797 Tyi annus melancholic us Of 
Tomaspis flavilateia in Brit Guiana, 
071 Volatma jacamai Of 7 fla - 
vilatera in Bnt Guiana, 671 Xiphi - 
dium propinquum Of T flavila- 
tera 111 Bnt Guiana, 671 Xylono- 
mus piopmquus * Of Hespeu phanes 
gnseus , in France, 669 Yeast, 
Pathogenic , Forms Found m Blood 
of Italian Cncket (Calhptamus ita - 
heus) in France, 1 282 Zelus mi- 
miis . Of T flaiilatera in Brit 
Guiana, (>71 

Entyloma . F Calendulae : On Dahlia 
in Belgium, 540. E Ranunculi 
On He Reborns mger in France, 
793 
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Ephedra nebrodensis : Hemiberlesca, 
ephedrarum and H. trabuti in Italy, 
396. 

Eretnocitrus glauca : Pseudomonas Ci- 
tri, 1038. 

Eremotylus arctiae : Parasite of Dia - 
crisia virginica in Texas, 1053. 

Ergot, Rye (Claviceps purpurea) : 
On Manitoba Wheat in Upper 
Savoy, and on Alsatian Buckwheat 
in Upper Saone, 1 35. 

j Erica arborea : Adiscodiaspis ericicola 
in Italy, 396. 

Eriococcus cactearum : On Cereus sp. 
and Mammillana sp. in Italy, 396. 

Enophyes n. sp. : On Populus Wis- 
lizeni, in Texas, IT. S. A., 145. 

Eri stalls tenax (European Drone-Flv) : 
In New Zealand, 138. 

Eucalymnatus tessellatus : On Ken Ha 
and other Palms and on Pte rasper- 
mum acerifolium in Italy, 306. 

Eucalyptus ficifoha ; Nota metallopa 
in New South Wales, 077. 

Euchlaena mexicana ; Physuderma me - 
xjcann in the United States, 1 269. 

Eucleniensia bassettella ; On Ktrmes 
spp., Coccidae Infesting Quercus 
spp. in Missouri and Texas. 

Eudemis of the Grape ; Effect of 
Chloropicrin, 1050 

Eugenia J ambulant : Helopeltis sp. 
on East Coast of Sumatra, 266. 
Eugenia sp. : Greeniella javavensis 
in the Philippines, 397. 

Eulecanium : E. jicinum ; On Ficus 
Canon in Italy, 396. E. pihgerum ; 
On Plum in Italy , 39b. E . prunastn : 
On Wild Plum and Peach in Italy, 
39b. E. scriceum ; On Abies alba 
in Italy, 39b. 

Eumarchahu gennadiosi ; On Carob 
Beans in Italy, 410. 

Eunnymus japcmcus and E. pulchel- 
lus : Lecanium persicae in France, 
399. 

Euproctts chrysorrhoea : Bacillus ho- 
plosternus, 1284. 


European Drone-Fly (Eristalis tenax) 
in New Zealand, 138. 

European Elm Sawfly Leaf Miner 
(Kaliosysphingia ulmi) : In Onta- 
rio, Canada, 1303. 

Eurytcma poloni ; Nat. Enemy of 
Agromyza destructor in the Philip- 
pines, 268. 

Eutelus bruchophagi ; Parasite of Bru- 
chophagus funebris in the United 
States, 797. 

Evernia ; On Spruce near Chamonix 
(France), 529. 

Evodia latifolia and E. Ridlevei : 
Pseudomonas Citn , 1038. 

Explosives : Poisonous Fumes as 
Means of Destroying Insects and 
Fungi Injurious to Plants, 821. 

Fagvs : Halisidota caryae in Canada 
and the United States, 271. 

Feronia Limonia : Pseudomonas Ci - 
tri, 1038. 

Feronxella lucida : Ps. Citn s 1038, 

Feverfew ( Pyrethrum cinerariae fo- 
lium) : Insecticidal Properties, 1151. 

Ficus : F. aurea : Ophiodothella Fici 
in Florida, 1041. F . Carica : Eu~ 
lecanium ficimtm in Italy, 396. 
F. nota : Phenacoccus spmosus in 
the Philippines, 397. Ficus sp. : 
Trabutia verni^osa in British North 
Borneo, 132. 

Fig : Hesperophanes gnseus Parasitis- 
ed by Sycophrurus hespeiophanis in 
France, ^69, 

“ Filao ” (Casuarina spp.) : Resistant 
to Insects, especially to Termites 
in Senegal, 612. 

Flame-throwers : Control of Moroc- 
can Cricket in France, 1049. 

Florida : Chrysobothris tranquebancu 
on Casuarina equtseti folia , 1304. 
Ophiodothella Fici on Ficus aurea , 
1041 . 

Fluvicola pica : Parasite of Frogliop- 
per ^Tomaspis flavilatera ), in Brit- 
ish Guiana, 671. 



Fomes appla tiatus (*= F. australis) : 
On Olea launfoha and other Plants 
in South Africa, 267 

Forests : Pyralids in the Dutch In- 
dies, 260 

Formaldehyde : Control of Wheat 
Scab (Gibberella Saubinetn) and 
other Seed-Borne Diseases of Ce- 
reals, 1265 

Fortunella : F Hind si 1 , Attacked by 
Pseudomonas Cxtrx, 1038 F. ( Citrus ) 
japonica Resistant to Ps. Citn, 1038. 

Fiance : Bacillus hoplosternus , Patho- 
genetic Action on some Common 
Insects, 1284 B Melolonthae non 
hquefaciens in Blood of Diseased 
Cockchafer near Lyons, 1284 Bac- 
terial Parasites (New) of Cock- 
chafer, 401 Bacterial Parasites 
of Larvae of Cabbage White But- 
terfly \Piens bramcae), 400 Beet, 
Diseases of. Encouraged by Ex- 
cess of Sodium Nitrate, 574 C la- 
viceps purpurea (Rye Ergot) on 
Manitoba Wheat and on Alsatian 
Buck- wheat in Upper Sabne, 35 
Conchylis ambiguella : Effect of 
Heat and Drought, 1285 Diaspis 
pentagona : On Peach and Nectari- 
nes Trees, 408 Dociostaurus ma- 
voccanus (Moroccan Cricket), Con- 
trol Experiments, 1040 Dying Oft of 
Spruce ( Picea excelsa) in the Arve 
Valley (Cbedde and Chamonix) 320. 
Entylanu Ranunculi and Como - 
thynum Hellebon on Helleborus 
mger, 793 Evernia, Parmelia, Rama - 
lena spp in Spruce in Chamonix 
Region, 529 Grapholitha leplas - 
tnana on Cultivated Cabbage 406. 
Heterodera radicicola, on Gotnpho - 
caipus fruticosus, 80 t Iphiaulax 
flavator , Parasite of Hespevophanes 
gnseus Injurious to 1 %, 669 Ips 
typographus on Spruce in Chamo- 
nix Region, 529 Lecanium persi- 
cae, New Host Plants of, 399 
Micrococcus Populi on Populus 


momltfera var. angulaia , 1278 Pa- 
rasitic Diseases of Pine Bombyx 
(Thaumetopoea [ Cnethocampa ] pi - 
tyocampa , 1286 Picromems bi - 

dens, Rliyncote attacking Larvae 
of Mela soma populi and M tremu- 
lae, Injurious to Poplars, 798. 
Phylloxera, Direct Bearers Resist- 
ant to Attack ih Alsace, 1128. 
Potato Leaf Curl, Researches in 
the Loire Dept., 527. Pyrausta 
nubilahs on Make in Toulouse 
District, 1289 Rust, Lodging and 
Scorching, Resistant Wheat Va- 
rieties, 278 Sphaerotheca Mors 
Uvae on Ribes Grossulana, R Ru- 
brum and R aitveum on the Gold 
Coast, 1274 Stephamtts p^oi on 
Pears and Apple Trees, 409 Sy- 
cophrurus hespetophanis and Xyhno - 
mus propmquus Parasite of Hespe- 
rophanes gnseus Injurious to Fig, 
660 Vrophylctis Alfalfae on Lu- 
cerne, 1271 Vines, Destruction 
of, by Asphj^xiating W T ar in 

Champagne, 250 Yeast Forms, 
Pathogenic Found in the Blood 
of the Italian Cncket \Calhptamus 
itahcus), 1282 

Fraximis Hahsidnta caiyae 111 Canada 
and the United States, 271 

Frost . Care of Damaged Coffee Plants 
in Brazil, 58 Spring Frosts and 
Infection with Bacterial Tumours 
or Tuberculosis of the Olive ( Bat - 
tenum Savastnnoi) in Italy, 1042 

Fruit : Chief Fungoid Diseases in 
Denmark, 739 

Fungi Of Porto Rico, G56 Of Brit- 
ish North Borneo, 1 32 

Fungicides Bordeaux Mixtuies Com- 
parative Efficacy of Ordinary Mix- 
tures and of B mixtures Contain- 
ing Casein, in Protecting Grapes, 

3 266. Lime-Sulphur Mixtures . For 
the Control of Wheat and Barley 
Smut, 387. Constituents and* (Gen- 
eral Uses, 534. 
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FusariUm : F. Mailt : On Onions in 
Texas (IT. S), 538. Fusanum sp. 
On Avocado in Guatemala, 1002. 

" G imbijr *' ( Encana Gambler 266 
Gas, Asphyxiating : Destruction of 
Vines by War Gas in Champagne, 
France, 259. Suffocating Toxic 
Gases used in Control of Moroccan 
Crickets in France, T049. 

Gelechia gossypiella, 134. See also 
Pectmphora gassy piella 
Genista pilosa : Targioma Inapt in 
Italy, 30b. 

Germany * Zeugophora flavicolhs, Po- 
pulus nigra , 1302. 

Gibberella Saubwetu * Formaldehyde 
as Means of Control, 1265. 
Gleosponum limetticolum : On Citrus 
aurantifoha in Trinidad, 1279 
G lomeiella cingulata : On Apples in the 
United States, 137 
G Ivcuie htspida * Immune from At- 
tacks of Agiomyza destructor in the 
Philippines, 268 

( j 1 torimo schema heliopa On Tobacco 
in Java, 1043 

Gomphocatpus fruticosus Heterudera 
iadicicola in France, 80 j 
Goiiocephalum defiressum and G hof- 
mamiseggi . On Crops in Mvsore, 
(India), 54G. 

Goosebeny Grey (?) (Sphaerotheca 
Uors-Ui ae), 1274 

ir»*sypvum husutum * Dicicnsia virgi- 
mca in Texas, 1053 
Giacilaria crametella On Cacao Trees 
in Dutch Indies, 200 
Grammang ” Ant ( Plagwlepts Ion - 
gfpes) . On Coffee Plants in Dutch 
Indies, 260 

G yapholttha leplastnana : On Culti- 
vated Cabbage in France, 406 
Great Britain: Aphicus melanosto - 
matus and Blastothnx bntanmca , 
Parasites of Lecamum cnpreae , 542. 
Myxus nbis, Aphis Injurious to 
Jhbes, 104b Onion Smut ( Urocys- 


tis Cepulae), 792. Oospora pustu - 
Ians : On Potato, 1270 
Greeinella javanensis : On Eugenia sp. 

in the Philippines, 397. 
Green-Spined Orange Bug (Biproiu- 
hts bibax), in Australia, 1058 
Grenada : Tylenchus mustcola on the 
Bluggoe Banana, 1061 
Grey Blight of Tea (Pestalozzia Pal - 
marum 266 

“ Grillare ” : Name in Italy indicat- 
ing Places where Egg-Cases of Lo- 
custs are laid. 543. 

Gummosis : Of Sugar Cane in Dutch 
Indies, 2 Go Of Wood} r Plants 
(Legislative and Administrative 
Measures in Italy). 1260 
“ Guar ” (Cyanopsis psoralotdes ), 268 
Guatemala: Pests of Avocado (Pei- 
s ea gratissima), 3062 
“ Guayule ” . Diseases and Pests, 
320 

Guiana, British Tomaspis flavita- 
teut . On Sugar Cane, Rice, C \nio- 
d< n Dactylov , Cynodon sp , Stipa 
sp . and Pantcum laxum , 6 <71 
Gusano del Naranjo I Papiho thoan - 
tiades), 1048 

Gvmnosporangiutn Biological and 
Systematic Observations in Swe- 
den Gymn clav in 1 a ef o rme : 
On Common J iiiiiper , t sp Ame- 
lan clue ns with Aecidium on Atne- 
lanchier areophila, A aim folia, 

A canadensis , A erecta , A inter- 
media , A . oblongifoha, A poly - 
carpa , A pumila and A vulgaris , 
383 , f sp Crataegi with Ae- 
cidium on Crataegus coccinea . 
E. Doaglasn , C grandiflora , C. 
monogyna, C nigra , C Oxyacantha, 
C punctata , C. sanguinea, C 
tanacetx folia, C tcmentosa, Cydoma 
vulgaris , Pyrus communis , Arne- 
lanchier canadensis , A. erecta , A 
vulgaris, 383 ; f. £p. Pyrus 
communis with Aecidium on Pv- 
ms communis , Crataegus spp , Cv- 
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donia vulgaris , Amelanchier vul- 
garis. Gymn. Sabinae. (Pear-leaf 
Clhster Cups) ; Compulsory Con- 
trol according to Decree of Ita- 
lian Minister of Agriculture, 1260. 

Gymn. tr emmel loido s : On Com- 
mon Juniper: f. sp Amelanchier is 
with Aeddium on Amelanchier vul- 
garis , 383 f. sp. Ariae with 
Aeddium on Sorbus Aria, 383. 
f. sp. Aucupanae (== Gymn. 
Juniper i) with Aeddium Sorbus 
Aria, 5. Aucupana, Cy donia vul- 
garis, Pyrus Malus, 38;. f. 
sp. Malt with Aeddium on Cy- 
donia vulgaris, Pyrus Malus, Sorbus 
Aucuparia, 383. f. sp. tor - 
minalxs with Aeddium on Sorbus 
Aria, S. Chamaemespilus, 5. hy - 
bnda, S. latifoha, S. tor minalxs. 383* 

Gypsonoma acenana : Agent Causing 
Spread of Micrc coccus Populi , 1278. 

Haematoxylon cam tech i an um : Ho- 
wardia biclavis in Italy, 396. 

Halesidota annulifacia, 271. 

Halisidota caryae : On Cultivated 
Trees in Canada and the United 
States, 271. 

Hamamelis : Halisidota caryae in Ca- 
nada and the United States, 271. 

Haplothnps sp. : Parasite of Tomas - 
pis flavxlatera, in British Guiana, 
671. 

Harziella Castaneae : Cause of Black 
Rot of Chestnuts, 394 

Hawthorn : Lecanium Capreae in 
Great Britain, 542. 

Hazel : Lecanium capreae in Great. 
Britain, 542. 

Hedera Helix : Aspidiotus bntunnicus 
and A. hedencola in Italy, 396. 

Hdiothis : H. armigera (H. obsoleta), 
H. assulta , II. peltigera, 1045. He- 
Itothis sp. : On Leaves of Tobacco 
in Dutch Indies Plantations, 260. 

Heliothnps haemorrhoidalis : On Avo- 
cado in California, 549. 


Helix piscina : Dangerous Snail In- 
troduced into California, 54®* 
Hellebcrus niger : Coniothryrium Hel - 
lebori and Entyloma Ranunculi in 
France, 793- 

Helopeltis sp. : On Cacao, Tea, 
and Eugenia Jambolana in the 
Dutch Indies, 260. 

Hemiberlesia : H. canariensis ; On 
Centourea sp. in Italy, 396 H . 
ephedrarum : On Ephedra nebroden- 
sts in Italy, 396. H. subterraea : 
On Agropyron intermedium, A. re- 
pens and Agropyron sp., in Italy, 
396. H. trabuti : On Ephedra ne- 
brodensis in Italy, 39b. 
Hemichionaspis aspidistrae ; On Ripe 
Fruit of Areca Catechu in the Phi- 
lippines, 397. 

Hemtleia vastatnx : Coffea congen - 
sis : Resistant Species in Madagas- 
car, 274. Coffee Vars. Resistant, 
in Madagascar, 901 . 

Henbane (Hyoscyamus niger) : Con- 
trol of Insect Pests, 735. 
Hesperethusa crenulata : Pseuclonumas 
Citn, 1038. 

Hesperofihanus gnseus : On Fig Tree 
Parasitised by Sycophrurus hes- 
perophanis , in France, 669. 
Hetcrodera radicicola : On Gompho- 
carpus frutxcosus, in France, 801. 
Hevea : Hevea brasihensxs : Corticium 
javamcum in the Dutch Indies, 260. 
Cart, salmonicolor : In Brit. North 
Borneo, 132. Phyllosticta Heveae in 
Brit. North Borneo, 132. Phyt. Fa - 
beri in the Dutch Indies, 260. 
Phytophthora Faberi, 1277. Poria in 
the Dutch Indies, 260. Rareness 
of Disease in Rubber Plantations 
in Indo China, 205. Ustuhna : In 
the Dutch Indies, 260. Ustulina 
zonata : In Brit. North Borneo, 132. 
H. guianesis: Aulacaspis pentagona 
in Sao Thome, 398. 

Heza peramata : Parasite of Tomas- 
pis flavilatera in Brit. Guiana, 671. 



- 85 - 


Hibiscus Eosa-stnensts : Pseudococcus 
viigatus in the Philippines, 397. 

Hidari irava : On Coconut Palm in 
the Dutch Indies, 1300. 

Holland : Unknown Corpuscles ob- 
served in Diseased Spinach Roots, 
1296 Verticillnim albo-atrum : On 
Cucumber, 136. 

Howardia biclavis : On Haematox- 
vlon campechianum in Italy, 396 

Hvbloea purea * On Teak in Dutch 
Indies, 260 

Hymenoptera * Natural Jvnemies of 
Goiwcephalum (Opatrum) hofmaun- 
seggi and G depressum in Mysore 
(India), 546 Natural Enemies of 
Pectmophora gossypiella in Italian 
Somaliland, 40 s 

Hvostvatniis niger : Control of Insect 
Pests, 735 

Hypericum perforatum * lccrva hype - 
net, Attacks on Leaves of this 
Weed in New South Wales, 1044 

ltlRlA • T Hypenci On llvpeucum 
perforatum in New South Wales, 
1044 I purchase Legislative and 
Administrative Measures in Italy, 
1 2(>o, 1 pun hast On Cultivated 

Rosa in Sao Thome, 308 

Icterus xanthorons Parasitic on />- 
maspis jlavilateia in Brit Guiana, 
t>71 

Idaho 7 illetia Intui, Resistance to 
Different Varieties of Wheat, 1 33 

Id io( crus popuh Agent Causing 
Spread of Micrococcus Popuh , 1278 

Illinois : Colletnh ichum erumpevs and 
Phyllosticia stiammella . On Rhu- 
barb, 539 ( ytospora sp : On Ap- 

ple Trees, 1270 Glomerella cingu - 
lata (Apple Bitter Rot), 137 

Impatiens sp. : Popxlia japomca in 
New Jersey, 545 

Importation : Protection of Cultivated 
Plants Against the Introduction 
of New Vegetable or Animal Kne- 
mies of Foreign Origin, 134. 


India : Coconut, Diseases and Pests of, 
in Province of Madras, 891 . Cotton 
Plants with Smooth Leaves ea- 
sily attacked by Aphis, 1122. Go- 
nocephalum { Opatrum ) hofmami - 
seggi and G. depressum (Ground 
Beetles) : On Crops in Mysore, 546. 
Nephantts sennopa . On Coconut 
Palm in Travancore, 1 299 
Indiana : Stemphvhum Cucurbitaceo - 
rum on Cucumber, 1035 
Indo-China * Coffee, Disease Resist- 
ant Varieties, 466 Scarcity of 
Disease on Rubber Plantations, 205. 
Ink Disease (Blepharospora cambi- 
vora) Of Chestnuts . Decree of Ital- 
ian Minister of Agriculture Pro- 
hibiting the Kxport of Trees or 
Karth From Districts Declared to 
be Infected, 1260 
Insecticides, Plant, 1131 
Intumescences, Oil Cabbage, 78 
lphiaulax flavator * Natural Knerny of 
Hespemphaves griseus in France, 
b(>Q 

Ipomoea Batatas See Sweet Potato 
Jps typographic On Spruce in the 
Chamonix Region, France 520 
Ireland * Botrytis sp on Larches, 
665 Keithia tkujma On lhuya 
gigantea, (>65 Phytophtoia cryp- 
to geo • On tomato and Other 
Plants 337 

Inc sp Popiha japonic a, Introduced 
from J apan into New J erse> 5 45 . 
Ischnaspis fihformis , On C offea h- 
bcnca in Sao Thom£, 398 
Italy Acrothecium Capsici * On Cap- 
sicums, 10 30 Aguotes luieatus : 
On Vine, 407 Bramble Leaf Di- 
sease of Vine, Further Researches, 
393 Chinese Mulberry Researches 
on Pathological Phenomena made 
at the Royal Station of Ex- 
perimental Sericulture, Padua, 500 
Cimbex quadnmaculata : On Al- 
mond Trees, 675 Cotecidae, 396. 
Decide of Italian Minister of Agii- 



culture Regulating the Trade in 
Various Plants and Parts of Plants 
Attacked by Certain Plant and An- 
imal Parasites, 1260. Develop- 
ment of Rice as connected with 
the Propagation of Weeds in Pied- 
mont, 279. Eumarchalia genna- 
diosi : On Carob Beans, 410. In- 
sect Pests of Olive in Apulia, Italy, 
598. Locusts, Experiments and 
Observations Carried out on the 
Chief Methods for Combating Do - 
ciostaurus maroccanus, 543. Mo- 
res chiella roburella and M. ilicuola 
On Oak and Holly Oak Respect- 
ively, 55 z. M. moncola. . On Mul- 
berry, 350, Pests of Castor Oil 
Plant in Sicily, 1294 Phylloxera , 
Measures for the Control of, 1021. 
Phylloxera , Resistant Vines in Apu- 
lia, Southern Italy, 560, Rust and 
Lodging, Resistance of Different 
Varieties of Wheat in Tuscany, 581 
Snails Injurious to Agave sisalana 
in Sicily, 1141. Spring Frosts and 
Infection with Bacterial Tumours 
or Tuberculosis of the Olive ( Bac- 
terium Savastanoi), 1032 

Japan : Popiha lapomca Introduced 
from J into New Jersey {V S ), 
545 - 

Jasmimum Sambac : Mehola jasmini - 
cola in British North Borneo, 132 

Java rCacao: Brachattona sp and 
Gracilaria cramerella , 260. Cin- 

chona: Insect Attacks on Seed 
Freshly Sown in the Nursery, 905. 
Coconut: Bronthispa froggatti 
and Pestalozzia Palm a rum, 1301. 
Coffee: Cryphalus hampei, Pla - 
giolepis longipes and Pseudococcus 
sp., 260. Maize: Lyer Disease 
Caused by Sclerospora javanica 
( = Peronospora Maydis), 260, 264. 
Nutmegs: Thamnurgides n.yris- 
ticae, 1 295. Orchids: Mertila 
malayensis, Especially 011 Phalae- 


nospsis amabilis, 143. Rice: Ce* 
cidomyia sp., Padiboorder, Root 
Rot and Walang sangit, 260. Sola- 
naceae: Lita solanella ( = Phtho - 
rimaea operculella) on Tomato, 
Potato, Solanum Melongena, S. ca- 
rolinense, 1045. Sugar Cane: 
Sereli Disease, Observations, 1033, 
and Resistant Varieties, 898. To- 
bacco: Exact Determination of 
Some Pests, including Chloridea 
(Hehothis) assullfi , Gnorimoschema 
heliopa, Gonocephalum (Opatfum) 
sp., and Lita solanella (« Phtho - 
rimaea operculella ), 1045. Lasio- 
derma serncorne and Setomorpha 
margalaestriata , Control in Vorsten- 
landen, 142. Phytophthora Kico- 
tianae. Cause of So-called “ Lanas ” 
Disease ; and Treatment, 1034. So - 
lenopsis gemwata. Injurious Ant, 
1034. Thrips, 260. 

Juglans : J. cmereu, J. nigra, and 
J. S/eboldiana, attacked by Cow- 
thucha pan he ley 1 in New Jersey, 
676 J. cinetea , J nigt#* G. re- 
gia and J Sieboldmna , attacked 
by Halts idota carvae in Canada and 
the United States, 271 

Juniper: Gymnosponnigntm clavanae- 
forme and Gwmi. tremelhndes in 
Sweden, 383 

Jumper us communis : Gymttosporan- 
gium clavanae forme and Gytnn. 
tremelindes , in Sweden, 383 

Kauosysphikua u lmi ; On Elms in 
Ontario, Canada, 1303. 

Kalmia latifolui : Phomopsis Kahmae 
in Columbia, U. S , 663. 

" Kavangire ", Japanese Variety of 
Sugar Care Immune to Mosaic 
Disease in Porto Rico, 785. 

Iieithia thujina : On Thuja gigantea 
in Ireland, Go 3 

Kentia spp : Jlucalymiuitus tessellatus 
in Italy, 390. 
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Rennes : K. gallifomus : On Quercus 
marylartdica, Q. mgr a, Q. stellata, 
Q. virgimana and Q. undulata in 
Texas, 670 K. petit tt ; On O, 
tmbncana in Missouri, 670 Her- 
mes spp : Coccidae Infesting Quer- 
cus spp Parasitised by Euclemen - 
sia bassettella in Missouri and Te- 
xas, 070 

Korea : Production of Korean In- 
sect Powder, 325 

Kirioeng (Quercus fagifornns) . Insects 
piercing the Roots in the Dutch 
Indies, 260 

Labidustomis hoiwei ' On Vine in 
Morocco, 1298 

Lackey Moth (Bombyx neustna ) : 
Effect of Chloropicrin, 1050 

Laestadia (Brown Blight) On Tea 
on the East Coast of Sumatra, 266 

Lampicmnta melanchohca Nat Ene- 
my of ( imbex quadnmaruJata in 
Italy 075 

' Lanas ” * Disease of Tobacco m 
Ja\a (Phvtophthoui Xicotiauae) 
“>34 

Lansntm domesUcinn Susceptibility 
to Citrus Canker (Pseudomonas ( 1 - 
hi) 1030 

Lai ix Hah suit da caivae in Canada 
and the United States 271 

Lusioderma seuicorne : On Tobacco, 
Control in Java 142 

Leaf Curl, Potato Researches Made 
in France, 527 

Lecamum L cupreae * Parasitised by 
Blastntlmr butanmea and Ap/ncus 
melano stain atus in Great Britain, 
r >42 L mgittm On Hevea guxa- 
nensis in Island of Sao Thom£, 308 
L pevsicae On Anipelopsts sp , 
Eumi"mus lapovicus , E pulcheUus 
and Wistaria ihmensts in France, 
399 L vn ide : On Coffea hbenca 
together with its Parasite Cep ha- 
los porntm Lecami in Island of Sao 
Thome, 308 


Legislation : Law of August 14, 1919, 
amending the Algerian Legisla- 
tion Relating to the Control of 
Phylloxera, 1262. Law of Septem- 
ber 25, 1919, instituting Compul- 
sory Syndicates for Protection aga- 
inst Locusts in Algeria, 1261 

Lepidosaphes : L glover n : On Ripe 
Fruits of Areca Catechu in the Phi- 
lippines, 397 L mvmasarum On 
Avocado in Guatemala, 1062 L tu- 
ber culata : On Cymbidium Tracy a- 
num in Italy, 396 

Leptosphaena Tntici : MetageUetic 
Stage, 1263 

Leptoterna sp On Tobacco in Dutch 
Indies, 260. 

Lima Bean (Phaseolus lunatus) * Re- 
sistance to Agiomyza desti actor 
(Bean Fl) r ) in the Philippines 

Lime See Ttlia . 

Lime (Citrus aur anti folia) * Gfoeus - 
poiimn limetticolnm in Trinidad, 
1279 

Liodovtomerus L perplexus * Rear- 
ed from Bruchophagus funebns in- 
festing Seeds of Medicago satna 
and M hispida nigra in U S A , 
797 L secundus Parasite of B 
funebns infesting Seeds of Tn fo- 
lium pra tense , in U S A 797 

Lita solanella (~ Phthonmaea oper - 
culella) : O11 Potato, Tobacco, 
laiium carolinense and 5 Melon- 
gena in Ja\a, 1045 On Tobacco 
in Dutch Indies, 260 

Livistoua Hidan iravi in Dutch 
Indies, 1 300 

Lizards • As Parasite of Froghopper 
(Tomaspis flavilateta) in British 
Guiana, 671 

Locusts Coccobacillus Acndiomm in 
Control of Schistocerca tataiica in 
Morocco, t 281 Economic Value, 
6(n Experiments and Obsei > a- 
tions carried out in Italv on Chief 
Methods for Combating Locusts 
544 See also Crickets 



~*8 


Lodging: Resistance of Different Vars. 
of Wheat in Tuscany (Italy), 581. 

Lophocampa carvae (= Hahsidota 
caryae) : On Cultivated Trees in Ca- 
nada and the United States, 271. 

Loquat : Helix pisana in California, 
548- 

Lucerne : Chalddidae Parasitic on 
Bruchophagus funebns which At- 
tacks Medicago sattva in the United 
States, 797 Pseudopeziza Medtca- 
gtms in the United States, 1272 Ps. 
Medicagmts and Spotonema phaci- 
d todes in the United States, 660. 
Urophlyctis Alfalfae in France, 1271. 

Ly mantna dispar : Resistance to Ba- 
cillus hoplosternus , J284 

Lvnndus varncolor : On Cacao in 
Island of Sao Thom£, 072 

Macrodact) lus sriNosvs : 545 

Madagascar : Cacao, Diseases of, 324 
Coffea congeusis * Resistant to He- 
mileia vastatnx, 274 Coffee vars 
Resistant to Hemileia vastatnx , 
901 

Maize: Pevonospora Maydis ( — ‘v le- 
lospora 'javamca) : Cause of “ Omo 
Iyer ” Disease in Dutch Indies, 
2 fro, 204. Physoderma Zeac-Maydis 
inU S A., 1269 Sclerospora Mavdis, 
From India, 264 

Malacosoma veustna . Pathogenetic 
Action of Bacillus hoplosternus, 
1284. 

Mallotus phihppinensis Cryptoparla- 
inna ubenfera in the Philippines, 
V>7- 

Manimt liana sp . Enococcus cactea- 
nim in Italy, 396 

Mcnigifera mdica * Cercospora Mangi- 
ferae and Mehola M an gi ferae in 
Brit. North Borneo, 132 

Massospora c tea din a : Parasitic on 
Cicada septemdecim in Colombia, 
U S A, 1283 

“ Matiza<Jo ” : Disease of Sugar Cane 
in Porto Rico, 655 


Medicago : M, hispida mgra : Liodcn * 
foments perplexus, Parasite of B. 
funebns found on Seeds in U. S A„ 
797. M. sattva : Diacrisia vtrgintca 
in Texas, U. S. A., 1053. Eutelus 
bruchophagi, Liodontcmerus perple- 
xus and Trtmeromicrus fnaculatus. 
Parasites of Bruchophagus funebns 
found on Seeds of M. sattva in U. 
S A , 797. 

Megasti^mus ballestrern (=> 7 rogocar- 
pus ballestrern) : Decree of Italian 
Minister of Agriculture to make 
Compulsory Control of this Pest of 
Pistachio, 1260 

Melanchra steropastis : On Phormium 
tenax ; Larvae attacked by Syr - 
phns ortus and S. ropalus in New 
Zealand, 138 

MclavetPes erythrocephalus * Preda- 
tory Foe of C hrysobothns tranque- 
barua in Southern Florida, 1304. 

Melanostoma fascia turn : Parasitic on 
Aphides and Larvae of Phthonmaea 
operculella, Plitfella crucifetarum etc. 
in New Zealand, 1 38 

Melasoma populi and M tremulae : 
On Poplars in France, Parasitised 
by Picromerus btdens, 798 

Melia Azedarath * Fames applanatus 
in South Africa, 2fr7 

Mbhcope tnphylla : Pseudomonas ciin , 
10 )S 

Mehola . M jasminuola on f asm mum 
Sambac, M. Mangifeu e on Man gif era 
indica, M Otophorae on Otophora 
ftutuosa and M Pie) 0 car pi on 

Pterocarpus mdicus in Brit North 
Borneo, 132 

Melochia sp : Phyllosticta Melocinae 
in Brit North Borneo, 132 

Melolontha vulgaris : Pathogenetic Ac- 
tion of Bacillus hoplosternus 1284. 

Meiodon equestns (Narcissus Fly) : 
In New Zealand, 138 

Mertila malayensis : On Orchids espe- 
cially on Phalaentpsis amahilis 
in Java, 143. 



Metarrhtzum Antsophae : Parasitic on 
Tomaspts flavilatera in Brit. Guiana, 
671 

Metroxylon Sagu : Host of Hid an 
trava, 1300 

Micro citrus australasica : Pseudc monas 
cttti, 1038 

Micrococcus Popuh * On Populus mo- 
nth f era var. angulata in Prance, 
1278 

Mildew, Potato : Early Rose Pota- 
toes Resistant to this Disease in 
Poland, 306 Encouraged by the 
Use of Nitrate of Ammonia as 
Manure in the United Kingdom, 
(X) 6 

Missouri : Euclemensia bassettella Pa- 
rasite of Kermes spp , Coocidae 
Infesting Quercus spp , 670 Glo- 
merella angulata (Apple Bitter Rot) 
137 

Mite : Natural Enemy of Gonoce- 
phalum (Opatrum) hofmannseggt and 
G depressum in Mysore, 546 

Mongoose Predatory hoe of 1 0- 
maspn flavilatera m Bnt Guiana, 
671 

Monohammus fistulator and Mono- 
hammus sp On Passi flora and Vine 
in New South Wales 802 

Moreschiella M ihucola On Holly 
Oak and M robin ella on Oak m 
Italy, 551 M moYicoia on Mul- 
berry m Italy, 551 

Morocco Coccobacillui > Undioium 
in Control, of Schistotna tatanca, 
1281 Cyrtognathns foifi^atus on 
Vine, 1057 I abido^torm* hotdex 
on Vine, 1298 Phthonmaea opet- 
cnlella on Potatoes, 140, 404 Thau- 
metopoea (Cnetlxocampa) proces- 
sionea on Cork Oaks, 1305 

Mot us alba See Mulberry 

Mosaic, Sugar Cane. Immune Ja- 
panese Variety Kavangire m Porto 
Rico, 785 

Mould Dalbergia Inti folia in the 
Dutch Indies, 260 


Mulberry : Moreschiella moruola , in 
Italy, 550 Researches Concerning 
the Value of Mulberry Deaf made 
at the Royal Station of Experi- 
mental Sericulture at Padua, Italv 
500 

Mulberry Scale (Dtaspis pentagona) 
On Peaches and Nectarines m 
France, 408 

" Muscardine ” Silk Worm {Bot}\tii> 
Basstana) In Control of Pine 
Bombyx ( Thaumetopoea [C nethn- 
campd] pithyocampa) , 1287 

Muscivora tyr annus Predatory Foe 

of Tomaspts flavilatera in British 
Guiana, 671 

Mutyca grandis Predatory Foe ot 
Papiho thoantiades in Argentina, 
1048 

Mytosphaerella 4 locasiae Oil Alo- 
casta mactorrhiza m British North 
Borneo, 1 u 

Myoporum iubet dilation Pseudococ- 

cus notabilis in Italy, 396 

Mysore (India) Gonocephalum de- 
pt essum and G hofmannseggi on 
Crops, 5O4 

Mytilaspis beckt (— M citncola) on 
C itrus spp in Island of bao Thome, 

Mysus M oxspat 104O 1/ ubis . 

on Ribe s in Grt Britain 1046 
Myzu s sp Rmzoghpus s agiltatne, 
on Balsa mot htza s agittata m Mon- 
tana, U S A 144 \f white 1 104O 


N a Bis FLRis Parasitic on Lanae 

of Pegomya in U S A 1297 
" Narcissus flv ” (Merodou equesiu 
in New Zealand 138 
Native Lime (Atalantm glauca) C«- 
tnphuga mixta in New South Wales 
1059 

Nephantts sermopa . On Coconut Palm 
in Travancore, Brit India, 1299 
New England Dasyneura legum un- 
cola ^Clo\er Flowei Midge) 141 
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New Jersey : ChalePus rubra on Oajts* 
Robinia and Ttlia, 678. Cory- 
fhuca parshleyi on Juglans spp., 
076, Popilia japonica on Various 
Plants Introduced from J apan, 
545. Zeugophora scute Haris on 
Populus deltoides, 1302. 

New South Wales : Citnphaga mixta 
on A talari tia glauca, 1054. Icerya 
Jiyperici , on Hypericum perfotatum, 
1044. Monohammus fistulator on 
Passiflora , 674, 802 Monchammus 
sp., on Vine, 802 . No la metallopa 
on Eucalyptus pci folia and E. ro- 
stra ta, 677. 

New York (State of) : Non-parasitic 
Disease of Vine, 130. 

New Zealand : Injurious and Useful 
Syrpliidae, 138. See also Syrphidae. 

New Zealand, Flax, see Phormium 
ten ax, 138. 

New Zealand Syrphus Ily ( Syrphus 
novac-zealavdiae) , T38. 

SicoHana sp. : Pseudococcus notabilis 
in Italy, 39b 

Xidulana pulvinata : On Quercus Ilex 
in Italy, 396. 

Nolu metallopa : On Crimson Flower 
Gum (Eucalyptus ftcifolui) and Red 
Gum (E tosirata) in New South 
Wales, 677. 

Nutmegs : Thamnurgides mvnsticae 
in Java, 1205 

Oak : Chalepus rubra, in New Jersey, 
U. S A , 678. Moreschiella robu- 
lella in Italy, 551 

Oak, Cork : Thuumetopoca (Cvethocam- 
pa) process tonea, in Morocco, 1305. 

Oak, Holly : M. ilmcola in Italy, 551. 

Oats : Varieties Resistant to Rust : 
Tn Texas (U. S.), 416; In U. S., 186. 

“ Oeloer Kawat ” (Gonotephalum [ 0 - 
patrum] sp ), in Java, 1045. 

“ Oeloer poepoes ” (Chlondea [He- 
liothis ] assulta , in Java, 1045 

Oenethera bicnms : Popilia japonica 
in New Jersey, 545 


Ohio: siemphyimm uucumtacearum 
on Cucumber, 1035. 

Oiceticus platen sis : Parasitised by 
Parexonsta caridei in Argentine, 
402. 

Oidium Ceratoniae : On Carob Tree, 
410. 

Oil, Essential, of Cotton, Attraction 
to Boll Weevil ( Anthonomus gran - 
dis), 700. 

Olea : O. europaea : Aspidiotus lentt - 
culans in Italy, 396. O. faveolata 
and Q. laun folia ; Fomes applanatus 
in South Africa, 267. 

Oligosita giraulti (Vermilion Parasite): 
Egg Parasite of Tomaspis flavi la- 
tent in Brit. Guiana, 671 

Olive : Dacus oleae , Prays oleellus 
and Rhynclutes cnbnpenms in Apu- 
lia, Italy, 598 Helix pisan a. 
Dangerous Snail in California, 548. 

0 Omover ” (Peronospora Mavdis = 
Sclerospora javamca) : On Maize in 
Dutch Indies, 260, 264. 

Onion : Euclemensia bassettella in Te- 
xas, O70. Fusarium Mallei n Te- 
xas, 338. Urocvstis Cepulae (Onion 
Smut), Disease New to Grt Brit- 
ain, 792 

Ontario : Kahosysphingia ulmi (Euro- 
pean Elm Sawfly Leaf-Miner) , 1303. 
Tue mot Imps inconsequent (Pear 
Thrips) 1 o(>o 

Oospoui : 0 . piistuluns : Cause of 

Skin-Spot Diseases of Potato Tubers 
in United Kingdom and Canada, 
1270. 0 Scabies (Potato Scab), 

j 265 ; Relation to Soil Reaction, 
Investigations in the United States, 
58 J • 

Opatrum acuta ngulmn, O. depressum , 
1045 (). depression and O. hojmann- 
seggi. See Grm icephalum depressnm 
and G he f man use ggi 

Ophelies giant opterus : Nat. Enemy of 
Cnnbex quadnmaculata in Italy, 675. 

Ophiodothclla Fin : On Ficus aurea 
in Florida, 1041 
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Optus quebecensis : Parasitic on Pe- 
gomyia calyptrata in t T . S. A , x 297. 

Orchids : Mertila malayensis Injurious 
to Orchids and especially Phalae- 
i}opsis amabtlts in Java, 143. 

Oregon : Resistance of Different Vari- 
eties of Wheat to Bunt ( Tilletia 
Tntici ), 133 

Orthezia msigms : On Cotfea arabica , 
in Island of Sao Thome, 398 

Osier Weevil (Cryptorrhynchus la- 
pathi) : Compulsory Control in Italy, 
1260 

Ostrya sp : Hahsidota car vat, in Ca- 
nada and V S A , 271 

Otophora fruticosa Meholct Otopho- 
tae in Brit North Borneo, 1 32 

Oxvtaumts hyalin ipenv is * On Cotton 
in Angola, Portuguese Africa, 1 292 

Pa(H\pu 7/s sp On Tea on East 
Coast of Sumatra 26 0 

“ Padiboorder ” * On Rice in Che- 
ribon Java, 260 

Painted Cappans Bug (Steuozvgum 
pei so no turn * On Citrus Trees in 
Australia J05S 

Painted Ilorehound Bug ( Agonescehs 
uttila ) On Citrus Trees in Yustia- 
liti 1058 

Palms C vrtognathus jovficatus on 
Dwarf ^alm m Morocco 1057. 
llucah tmutUts te ssella fits on Kentia , 
etc in Italy, 3 /> 

Panama Drosiphila sp Parasitic 
on Clastoplcut sp in Trinidad, 6<>8 

Pandamts Veilchi . Aspidiotus la ta- 
in ae in Italy, 39O 

Panuum laxum Host of 7 omaspis 
flat tlutem in Brit Guiana, (>71. 

Papilio thoantiudes : Mutvca grandis 
in Argentina, 1048 

Pautmignva lungipedunculata Attack- 
ed by Pseudomonas citn , 1038. 

Paiamoecnm : In Java, 264. 

Pauitngonogastra stel'a : Nat. Enemy 
of Agwmvza destructor in the Phi- 
lippines, 268 


Parexonsta candei . Parasitic on Di- 
ce tic us plalensis in Argentine, 402 
Parlatona zizyphi : Legislative and 
Administrative Measures in Italy, 
1260. 

Panne Ha : On Spruce in Chamonix 
Region (France), 529 
Parthemum * P argentatum : Diseases 
and Pests, 320 P Llovdu, 320 
Passi flora : Monahammas fisinlatnr 
in New South Wales, 674 
Passion Vine Longicorn Beetle (Mono- 
hammus pstulator) : In New South 
Wales, 674 

“ Patani ” [Phaseolus lunatus) : Re- 
sistant to 4grctnvza destructor in 
the Philippines, 208 
Patents Control of Diseases and 
Pests of Plants, 104, 247, 362, 

509, O39, 7<>9, 971* 122 5 
Pear : Compulsory Control of Pear 
Leaf Cluster Cups (Gym nosporan- 
gnim Sabmae) in Italy, 1260 Ste- 
phanitis pyu in France, 409 Tae- 
nwthups inconse qitens, in Ontario 
(Canada), to(x> 

Pear Thrips (Taemothnps niconse- 
quens , in Ontario, Canada, 1000 
“Pear Tiger” ( Stephamtis pyu): 

Damage 111 France, 400 
Pectmophora qnssypielhi * O11 Cotton 
in Italian Somaliland, 405. 
Pegomvia calvpData and P afjinis . 

On Rianex spp in V S A, 1297 
Pennsylvania (U. S) . Chrysophlntis, 
emiobwtica European Potato Wart 
Disease), 530 

Pen mill urn sp * Parasitic on 1 hau- 
mctopoea ( C nethocampa) pityocam- 
4>a, in France, 1286 
Peronosfjora . P Mavdis (— Scleio- 
spotu jar an tea) On Maize ill Dutch 
Indies, 260, P Spmactae . On 
Spinach in Sweden, p>2 
Persea giatissinui . Aspidiotm s pal - 
mae and A (M organ ( T a) maskelh 
in Island of Sao Thome, 398 PesD 
in Guatemala, 1062. See Avocado. 
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" Persevejo preto do algodao " (Oxv- 
ea remit hyahnipennis) On Cotton 
m Angola Portuguese Africa 1 292 
Pestalozzia P Guepinn On Tea 
m the Caucasus, 323 P Palmarum 
On Coconut Palm nx Sumatra and 
Tava 1 301 On Tea on P,ast Coast 
of Sumatra, 266 

Pefinna sp Phytoph 4 hora cryptogea 
in Ireland 537 

Pflugis mantitpa Parasitic on To- 
ma tp s flavilatera in Bnt Guiana, 
671 

Phaedulhiopsis Pterocarpi On Pie - 
rocarpus irtdicus m Bnt North 
Borneo 132 

Phalaeiiopsis P amabilis Mertila 
mi lavens 1 s in J a\ a 143 Pha laenop- 
s is sp Chrysomphalus rossi in the 
Philippines 397 

Phateolut lunatus Ph Mungo Pha- 
seolut spp A grown ~a d( strife tor in 

the Philippines 268 
Phassus dame r 260 
Phigopteui porplnrea 111 Canada and 
I mted States 271 

Phenacoccus spmosus On burnt eta 
in the Philippines 397 
Philippines Agrom^za destine tor On 
Cultivated Legummosae 268 Ba- 
illus Sola nac ear um Resistant 1 gg 
Tlants 1 89 Cotcididat 3 )7 Phy- 
f phtlma Faben Cause of Coconut 
Bud Rot 1277 

Ph imapsis Kalmiae On Mountain 
Laurel (Kalmia latijoha) in Colmn 
bia (V S ) 06 3 
Phowdon ga leaps id is 1040 
Photmntm tenax Pseudococcus di 
nnmttm in Italv 396 Sytphus 
utns and S ro pains attacking Lar- 
*\ae of Melanchia steropastes and 
A anthorhoe piuefcctata Imunous 
to Leaves of P tenax m New Zealand 

Phthornnaea opeicvlella (=- 1 ita so- 
la uella) On Potato in Morocco 
140 404 On Solatium Melongena 


and 5 carolmense , 1045 On To- 
bacco in Dutch Indies, 260 Lar- 
vae attacked by Melanostoma fas- 
datum and Syrphus novae-zealandiae 
in New Zealand, 138 
Phyllosttcta Phyll Heveae On Hevea 
brasiltensis in Bnt North Borneo, 
132 Phyll Melochiae On Meio - 

chia sp in Bnt North Borneo, 
132 Phyll strammella On Rhu- 
barb m Illinois (U S ) 530 
Phylloxera In California Ph\ll 
popularia , On Poplars Pin U ta- 
li cicala on Po pains candncans and 
Sahx sp Phyll stanfndiana on 
Quercus Douglasit Phyll uittatnx 
679 

Phvlloxera * \ me Means foi Con- 
trol of Ph m Itah 1021 Resist- 
ance of Vines m Apulia Italy, 
5(0 Law of Aug 1 \ 1919 Amen- 
ding tlie Algerian Legisla-tion Re- 
lating to Control of Ph T262 
Pin s ) derm a 7 eae Ma\dis On Maize 
and ruchleaena mexicava m V S 
A 1 2(19 

Pnytophihoui Ph\t cryi>togea On 
Tomato and Other Plants in Ire- 
land 5^7 Phvt baben Cause of 
Coconut Bud Rot m the Philip- 
pines 1277 On in Dutch 

Indus .Go Pint mfestans Re- 
sistance of 1 arh Rost Potatoes m 
Poland 300 Phyt A u ttianae , 
Cause ox So C died I an is 1 Di- 
sease of Tobicco in Ja\a to 34 
Phytophthoia sp On lobacco 
in Dutch Indus 2O0 
Picea txceha D>mg ofi in the 
Arve \allev (Cludde and Cha- 
monix) 529 

Ptcromeiu s bidcns On Lanae of 
Mela soma populi and M tumulae 
Clin somelids Injurious to Poplars, 
in France 798 

Piens brassicae (Cabbage White But- 
terfly) Apauteles glonutatus Para- 
sitic on P b Caterpillars m France 
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Parthenogenetic, Reproduction 
1047. Bacterial Parasites in Fran- 
ce, 400. 

Pine Bombyx (Thaumetopoea [Cne- 
thocampa ] pitvocampa) : Parasitic 
Disease in France, 1286. 

"Pink Root," Onion ( Fusanum Malli): 
In Texas (U. S.), 538 

Pinus Pmea : Diseases and Pests 
in Italy, 609. 

Pistachio : Compulsory Control of 
Trogocarpus ballestrem (— Mega - 
stigmus ballestrem) in Italy, 1260. 

Pistacia Lentiscus : Aspidiotus lenti - 
culans in Italy, 396. 

Pit (Soil Rot) • Of Sweet Potato ; 
Caused by Cytospora Batata , 1300. 

Plagwlepis : PI Umgipes : On Coffee 
in Java, 260 PL pygmaea : Pi- 
pers ta silvestns in Nest of Pl. p 
in Italy, 39O. 

Platanus : Hahsidota caryae in Canada 
and U. S. A., 271 

Plum: Litlecamum pihgerutn on 
Plum and h prunastn on Wild 
Plum in Italy, 300 Popdia 7a po- 
mca in New Jersey (IT S.), 345 

Piute Ha crucifer a rum : On Cordyline 
mdunsa , Attacked by Mela no- 
stoma fasciatum and Svrphus novae- 
zealandiue in New Zealand, 138. 

Podocaipus sp : Fomes abplanatus 
in South Africa, 267 

Podops : On Rice in Java, 260. 

Poland : Early Rose Potato Var. 
Resistant to Mildew (Phytophthora 
infestans), ^ 06 . 

Polycaon confertus : On Avocado in 
California, 540. 

Polygonum virgin lanum : Poptlta ja- 
pomca in New Jersey (IT. S ), 545. 

Polyporus lucidus, 267. 

Popilia japomca : On Various Plants, 
Introduced from Japan into New 
Jersey (U. S.), 545. 

Poplar : Cytospora chrysospertna in 
U. S. A., 705. Dothtchiza populea 
(Canada Poplar Canker), Legisla- 


tive and Administrative Measures 
in Italy 1260. Micrococcus Popuh 
(Bacterial Canker), in France, 12 78. 
Picromerus bidens Attacking Lar- 
vae of Melasoma popuh and M 
tremulae Injurious to P. in France, 
798. 

Po&ulus : P. acuminata , P. alba , P. 
angusti folia, P. balsamifera-suaveo- 
lens, P. deltoide s, P. itahca, P Mac- 
dougali , P Sargentn, P. tremuloules , 
P. Wtslizeni , Populus sp. ; Hosts 
of Cytospora chrvsosperma . in U S. 
A., 795 P candicans : Phylloxera 
sahcola (?), in California 679. P. del - 
toides : Zeugophora scutellans in New 
Jersey (U. S.), 1302 . P. monilifeta 
var. angulata : Micrococcus Popali 
in. France, 1278. P nigia : Zeugo- 
phora flavicolhs in Sweden and 
Germany, 1 302 P tremula : Aspi- 
diotus lenticulans in Italy, 39O P 
trwhocarpa . Phylloxera salicola (?), 
670 P H ishzeni : bnophyes n sp 
in Texas (U S ), 143 

Porta : sp. On He\ea in Dutch Indies, 

290 

Porto Rico * “ Kavangire,” Immune 
Sugar Cane Variety to Mosaic, 
783 " Matizado,” Disease of Sugar 
Cane, 655 Myxomycetes, Bacteria 
and Fungi, 056 

Potash : Rust of Sea Island Cotton 
in Lesser Antilles, due to Shortage 
of Potash, 461. 

Potato : Chrysobhlyctis endibiotiut . 
(Potato Wart Disease) in Pennsyl- 
vania (V. S.), 536. Lila solanella , 
1043 Oospora Scabies (Potato 
Scab), Relation to Soil Reaction 
Investigations in I" S A , 331 
Phthonmaea openulella (Potato 
Tuber Moth) in Morocco, 138, 140, 
404, 1043 Phytophthora mrestav s 
(Mildew) Early Rose Vat. Resist- 
ant in Poland, 306 a Mildew” fa- 
voured by Use of Nitrate of Am- 
monia as Manure, 636 Potato 
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Leaf Curl, Researches in France, 
527 Potato Tuber Moth (Phthon- 
maea cpenulella) 138 140 404, 

1045 

Powder Korean Insect Powder 325 
Pox Of Sweet Potato Caused by 
Cvtospora Batata 1030 
Protection Of Cultivated Plants 
against Introduction of New Ve- 
getable and Animal Enemies of 
Foreign Origin 1 34 
Prunus sp Halm data caryae m 
Canada and U S A 271 
Pseudaonidia mamlensis On Sa - 
manea Saman in the Philippines 
W 

Pseudocoocus Ps citu On Avocado 
in California 540 On Iheobtoma 
Cacao m Island of Sao Thom£ 
398 Ps dimimitus On Phoi- 
i mum tenax m Italv 3<)0 Ps no - 
talnlis O11 My opomm tubercula 
turn and Nicotiana sp m Italy 
3 fty Ps 1 it gain s On Bn delta 

shpulans and Hibiscus Rosa sinen- 
sis in tlu Philippines 397 P c n 
dococcus sp On Coffea i busta 
in Dutch Indies 260 
Pseudomonas Ps Atevae ^ Ps 
( itn On Lansium domesticum 
1 030 On Rutaceous Plants 1038 
10 

Pseudoparlatona Ps ostieata On 
Avocado in Guatemala 1062 Ps 
pavlaton aides On Undetermined 
Plants 111 Italy 396 
Pseudopcziza Ps Medicagims On 
Lucerne 1272 Ps lnfolu On 
Red Clo\er 1272 

Psophorarpus ietvagonolobus Lxempt 
from Attack of Agromyza destruc- 
tor in the Philippines 268 
Psophus stridulus Pathogenic Yeast 
Forms 1282 

Pterocarpus xndxcus Mehola Ptero- 
carpt in Bnt North Borneo 132 
Pterospermum acertjchum Cucalvm- 
natus tessellatus, in Italy 396 


Puccima gramtms P g f sp , Agro- 
$t%$ P g f sp Avenue P g f. 
sp Phlet-pratensis, P g f sp 
Secahs 786 P g i Tnhci 649, 
786 P g i 7 nttci-compach 659 
Tlnrd Biologic Form of P g on 
Wheat 659 

Puli inana floccileia On Avocado 
in Guatemala 1002 
Pyrahd On Mahogany ( Smetema 
Mahagcm) m Dutch Indies 260 
On Vine Control Experiments with 
Chloropienn 1050 

Pyrausta nubtlalts On Maize m 
loulouse District France 1289 
Pytenopiztza Medicagims Cause of 
Yellow Leafblotcl of .Alfalfa, in 
U vS A 660 

Pyrethrum cineraiiaefoliim? Insec- 
tical Properties of Plants grown 
at Ilorencc eompared with those 
of other Asteraceae 1131 
Pvrus P communis Fonts app/a- 
natus in S Africa 207 Roesteha 
Iaceiata R peniullata ^8^ P 
Mains Roesteha c< niuta R lace 
lata R penuellaia 383 
Pythium 2f>\ 


Qi 1 he 1 O Dntglasn Phylloxera 
Stan fold uni a in California '>79 
O jagifoimts Attacked bi Insects 
in Dutcl Indies 260 {) Ilex 

Nidulana pah main m Italy 396 
M neschulla 1 drurella 111 Itilv 531 
{ \) imbrtcana Rennes petti ti Q 
mai^Iandica () nigra 0 stillata , 
O undutata Q virgmianc Kermes 
galhfoimis Coccidae parasitised by 
Euclemensia bassettella in Missouri 
and 1 exas 67 ) O Rohm More- 
schiella 1 abut ell a mltalv 3^1 Chief - 
cus spp Hahsidota caryae m 
Canada and V S A 271 
Qinsqualus lugubns Parasite of Jo- 
maspis flanlatera in Bnt Guiana, 
O71 
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RAOt [Eleusme coracana), 546 
Ramahna sp. : On Spruce in Chamo- 
nix Region (France), 529 
Rasamala [Altmgia excelsa)-, 260 
Rats : On Rice in Sumatra, 260 
Red Currant Aphis ( Myxus nbis ) : 

On Rtbes in Great Britain, 1046 
Red Mangrove (Rhizuphora Mangle) : 
Chtvsobothns tranquebatica in South- 
ern Florida, 1 304 

Red Fear (Scolopw Mmidtn) . Fames 
applanatus in South Africa 267 
Red Rust (Cephaleuros virescens) On 
Tea in Sumatra, 266 
Resistant PLints * 4 e g l e M a rm- 
m e la s and A i al an 1 1 a d i s - 
1 1 c h a To Pseudomonas Citn , 
jo 38 Apple To Apple Bitter 
Rot [Glomerella 1 mgulata) in IT S 
A, T37 Balsam o citrus 
g a b 0 n e 11 s 1 s To Pseudomo- 
nas Citn, 1038 Casual in a 
*>pp Var ‘ Filao "to Insect Attack 
especially to Termites in Senegal 
6 t 2 C h a / c a s M u 1 i a v a) 
exotica To Pseudi monas Citn, 
1038 Coffee ( tffea canephora 
koiulouensis and ( rotmsta to 
Htnulciu uistatnx 111 Madagascar 
001 Resistant \ars in Indo-China, 
4<>(> C o * t o 11 Short Lint vars 
to Boll Weevil (Anfhonomus gran- 
dis)mV S A, 882 Egg Plants, 
lo Bcuillus Solonaceauuv 111 Phi- 
lippines, 180 Fat tunella {Ci- 
trus j a p o n 1 c a To Pseudo - 
no nas Citn, 1038 Legumino- 
us a e To Bean Fly (Agromvza 
destructor) in Philippines 268 
Oats* To Rust in TJ S A , 410. 
P <1 1 a t o * Early Rose Var to 
Mildew (Phytophthora uifestans) in 
Poland, 306 S e v e 1 1 n 1 a buxi- 
1 0 1 1 1 a . To Pseudomonas Citn , 
io 38 Sugar Cane: Japanese 
Var “ Kavangire ” Immune to 
Mosaic in Porto Rico, 785 ; Vars. 
resistant to “ Sereh '* in Java, 898. 


Trip hasta t r 1 f 0 l i a * To 
Pseudomonas Citn, 1038 Vine 
To Phylloxera in Apulia (Italy) 
560, Direct Bearers resistant to 
Phyll In Alsace, 1128 Wheat* 
To Bunt (1 illetia Tntici) mV S A , 
133 , To Lodging in Italy, 581 , To 
Rust 581, 786 and Effect of Cli- 
matic Conditions on Rust, 278 
Xanthoxylum Rh e t s a To 
Pseudomnias Citn, 1038 

Rhacodiella * Rh Castaneae : Cause of 
Black Rot of Chestnuts, 1042 . 
R cellare , 1042 

Rhamnus Aluternus * Aspidiotus bntan- 
incus in Italy 396 

Rhizoglyphus R hyacinthi R rhizo- 
phagus 144 R sagittata On Bal- 
sam-Root (Balsamorhiza sagittata) in 
Montana, I T S A , 144 

Rhizophora Mangle . Chrysobothi is 
UanquebariLa in Southern Florida 
1304 

Rhizotrogus ( Amphimallus ) solstitial? s . 
Pathogenic Action of Bacillus ht- 
phstemus 1284 

Rhubarb . Anthracnose ( Colletotn - 
i hum enimpens and Leaf Spot 
(Phvllosticta sUammella) in Illi- 
nois, USA. 53Q 

Rhus R laevigo 4 i Fotms applavatu *> 
In S Africa, 207 Rhus sp Hah- 
sidota caiyae m Canada and V S A , 
271 

Rhvnchotes On Citrus Trees in Aus- 
tralia 1058 

Ribes R auieum , R Gtossulana , 
R lubtum Sphaerotheca Mens- 
Jjvae Observed for First Time m 
Cote-d'Or (France), 1274 R ni- 
grum, 1274 Ribes sp * My xus r \ - 
bis (Red Currant Aphis) in Grt 
Britain, 1046 

Rice . Cecidomya in Java, 260 “ Pa- 

diboorder in Java, 26c Podops 
in Sumatra, 200 Rats in Sumatra, 
290 *Root Rot in Java, 260 To- 
mas pis flavilatera in Brit Guiana, 
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671. "Walang sangit ” in Java, 
260 Injurious Effect of Low Tem- 
perature and Mist on the Develop- 
ment of Rice as Connected with 
Propagation of Weeds, 270 
Ricinus communis var. minor and 
var. sanguineus : Animal Pests in 
Sicily, 1294 

Ripersia silvestn : In Nest of Plagio - 
lepis pygmaea in Italy, 396 
Robima : Chalepus rubia , in New 
Jersey, U. S A , 678 
Roesteha : jR. Amelanchiens : On Ame- 
lanchier vulgaris , R. cornuta : On 
Cydonia vulgaris , Pyrus malus, Sor~ 
bus Ana, S Aucupana ; R. lacerata : 
On Crataegus monogyna , C . mgr a 
and Cydonia vulgaris , Pyrus com 
mums and P. Malus ; P pemceU 
lata : On Pyrus Malus , Cydonia 
vulgaris and Sorbus Aucupana , 383. 
“ Roncet ” : See Bramble-Leaf Di- 
sease 

“ Root Knot ” * On Soya Bean ill 
U. S A,, 3 t 32 

Rosa sp * Halisidota caryae in Ca- 
nada and U S A , 271 leery a 
purchasi in Island of Sao Thome, 398. 
Rose : Cephaleuros vires cent, Ccr - 
cospora rosicola, Diplocarpon Ro- 
sae, Sphaewtheca pannosa and S til- 
bum sp in Tnnidad, 1275 Em 
poasca rosae in America, 270 
Rose Leaf Hopper (Empoa rosae ) : On 
Rosaceae, Apples and Strawber- 
ries in America, 270 
Rot : Glomerella cmgulata , Apple 
Bitter Rot, 137 Harziella Casta - 
ueae, Black Rot of Chestnuts, 394. 
Ph\tophthora Faben, Cause of Co- 
conut Bud Rot in Philippines, 1 277 
Rhacodiella Casta neae n sp , Cause 
of Black Rot of Chestnuts, 1042 
Root Rot (Non-parasitical) of Rice 
in Java, 260 Rot of Rhizomes or 
Off-sets of Shoots of Asparagus 
(Zopfia rhizoph ila) , Compulsory 

Control in Italy, 1260 


Rubus : Halisidota caryae in Canada 
and U. S. A., 271. 

Rume x : R. Acetosa , R . crispus , R. 
obtusifolius : Pegomyia catyptrata in 
U. S. A., 1297. R. crispus and 

R. obtusifolius : P. affims in U. 

S. A., 1297. 

Rust : Cotton, Physiological Disease 
due to Shortage of Potash in Les- 
ser Antilles, 461. Oat Vars. Re- 
sistant, in U. S A. 186, 416. Wheat 
Vars. Resistant, 786. In Tuscany 
(Italy), 581. In France, 278. Re- 
cent Biological Researches on Rusts 
Affecting Cereals, 786. 

Rutaceae : Susceptibility of Rutaceous 
Plants to Citrus Canker ( Pseudo - 
moras Citri), 1038 


Saux . 5 amygdaloides , 5 . babylonica , 
S. Wnghtn : Cytospora chryso- 
sperma in IT S A , 795 Sahx sp : 
Halisidota canae in Canada and 
U S A , 271, Phylloxera sfrhco/u (?) 
in California, 679 

Salpingo gas ter nigra : Parasite on Pu- 
pa of Tomaspis flavilatera in Brit 
Guiana, 671. 

Samanea Samon : Aspidiotus cydomae 
and Psemtdaomdia ma miens is in 
Philippines, 397. 

Sambucus sp * Popilia japomca, in 
New Jersey (IT S), 545 

Sao Thome (Island of) : Coccidae, 
398 Lymidus vam color on Cacao, 
O72 

Saperda pcpulnea : Agent spreading 
Micrococcus Popuh , Bacterium Des- 
tructive to Populus monilifeta var 
angulatu in France, 1278 

Scab . Potato Scab (Oospora Scabies) , 
Relation to Soil Reaction 531 ; 
Effect of Formaldehyde Solution, 
1265 

Schistocerca tatanca ( — S. peregnna) : 
Use of Coccobacillus Acndiorum in 
Morocco for Control Purposes, 1281. 
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Sckizoneura lam gem : On Apples ; 
Compulsory Control in Italy, 1260, 

Sctefospora : S. javan ica (= Perono- 
spora Maydis ) : On Maize in Dutch 
Indies, 260, 264. S. Mctydis : « Lyer » 
Disease of Maize in Java, 264. 

Scolopia Mundtzi : Fowes a p plana- 
tits inS. Africa, 267 

Senegal : « Filao » (Casitanna spp.) 
Resistant to Insects, specially to 
Termites, 012. 

« Sereh » f Sugar Cane : Observations 
in Java, 1033 Resistant Varieties 
in Java, 808. 

Sr vu a alternate' : On Avocado in 
California, 540 

Sesia spp. : Agents of Spread of Mi- 
ctococcus Poptth , 1278 

Setana glutted : Bacterial Disease of 
1 'oxtail observed in Arkansas. 

V S. A , 535 

Setomorpha margalae striata : On To- 
bacco in Ja\a Control Methods, 
142 

Sn ennui buxifoha Immune to P$eu- 
doviona s (?/;/, u>$tf 

Skin Spot, of Potato Tubers : Caused 
by Oospora pustulans in Ignited 
Kingdom and Canada, T270 

Smut * Of Onion (U tncystis Cepitlae) 
in Greal Britain, 702. Of Wheat 
and Bariev ; Use ot Lime Sulphur 
Mixture, 387. 

Snails: On Leaves of A git re ww Luui 
in Sicily, 1141 

Sodium Nitrate * Diseases of Beet 
Caused b\ Kxass of s n. in 1 1 alive 
574 

Soil Rot (Pit), of Sweet Potato Cau- 
sed by Cytospora Batata, 1030 

Solanxtm carolivense % and S. Melon- 
genu , JJta solanella (PJitfiornnaea 
operculella), 1045. 

So lev ops is gemma ta : On Tobacco in 
Java, 1054. 

Somaliland, Italian : Diseases and 
Pests of Cotton, 884, Pectinophora 
gossypiella on Cotton, 405. 


« Sonokling » ( Dalbetgia latifoha) : At- 
tacked by Mould in Dutch Indies, 
260, 

Sorbus : S. Ana : Gymnospomngmm 
Uemelloides f. sp. tovmmahs and 
Gymn. tremelloides f. sp. Anae with 
Aecidium on S. a ., 383. 5. Au - 

cupana : Uoesleha cornuta, R pe - 
nice lla ta , 383. 5 . ( "hamacmes p 1 his : 
Gymn. tremelloides f. sp Anae 
with Aecidium, 383. 5 hybnda : 
S. latifolia and 5 tovmmalis * Gvmn. 
tiemclloides i. sp tormmahs with 
Atcidium, 383. 

South Africa: Bactenum Juglandis 
Injurious to Walnut, 1040. Pomes 
npplavatus, Injurious to Olea lau - 
n folia and other Plants, 2O7. French 
West Africa : AumiJmscelides tm- 
latU . Injurious to Vigna Catiang, 
547. Portuguese Africa : Oxy ca- 
te nits hvalnupemus , Injurious to 
Cotton in Angola. 1202 

Soybean {Glycine Jus pi da) • Heavy 
Rain Injuries in Java 200 Re- 
sistance to Attack of Agumvza de- 
s/; it( tin in the Philippines, 268 Root- 
knot in V S A , ii 32 

Sphaewpsis M alarum, Black Rot of 
Apples, 137 

SpJiaero theca : Sph Mots-Uvae : On 
Ribcs Guisi ''ana, R. rubnim ad 
R aureum : Observed for the First 
Time in Cdte-d'Or (France), T274. 
Sph pannosa : On Roses in Trini- 
dad, 1273. 

Spicana : Sp fannosa : On ! Ihauma - 
topoea (Cnethocampa) pityocampa in 
France, 1280. Sp. Solum . 1270. 

Spinach : Peronospora Spivaciae, in 
Sweden, 302. Unknown Corpuscles 
Observed in Diseased R<x>ts in 
Holland, 1296. 

Spindle Tree, J apanese : Control of 
Aphids by means of Chloropicrin, 
105°. 

spiraea : Popiha japoiuca in New 
Jersey (U. S.), 545. 



Sporonema phacxdxoxdes On Alfalfa 
in U S A , 660 

Spruce (Ptcea excelsa) ( Dymg-Off » 
in the Arve Valley (Cliedde and Cha- 
monix) 529 Lichens (Eve) no Par - 
meha and Ramahna spp ) and Ips 
typographies m Vicmity of Chamo- 
nix 529 

Stemphylium Cucuibitacearum On Cu- 
cumber m Indiana and Ohio (U 
S) 1035 

Stenona sp On A\ ocado 111 Guate- 
mala 1062 

Stenozygum personatum On Citron 
Trees in Australia, 1058 

Stephamtis pyn ( = Txngis pyn) On 
Apples and Pears m 1 ranee 400 

Ste thorns pnnctilhim On Castoi Oil 
Plant in Sicil\ (Italy), 1^94 

Stilbum sp On Roses m Innidad, 

1275 

Stipa sp Host of fomaspis flaiila - 
ter a in Bnt Guiana 071 

Stizolobium Lvoni Immune irom At- 
tacks of Agtomyza destructor >bb 

Stone Pine (Pmus Pinea) Diseases 
and Pests m Italj 6oo 

St) eptococcus sp On lhaumehpoea 
(Cnethocampa) pityocampa in I lance 
T286 

Sugar Cane Diseases and Pests in 
rucuman Argentina 73-5 brog- 
hopper ( lomaspis flavilateui) At 
tacks in Bnt Guiana, 671 Gum 
mosis in the Dutch Indies 260 
( Matizado » Disease Observed m 
Porto Rico 655 Mosaic Disease 
Immune Japanese Vanety < Ka- 
vangire » in Porto Rico 785 Se- 
reh ” Disease in Java, 1033 Se- 
reh Disease Immune Varieties in 
Java, 898 

Sumatra Bronthispa froggaUi ( ? ) and 
Pestalozzxa Palmarum on Coco- 
nut Palm, 1301 Diseases and Pests 
of Tea, on East Coast, 266 Po- 
dops and Rats Damage to Rice, 
260 


Sweden Biological and Systematic 
Observations on Gymnosporangmm 
claxanaefoxme and G tremelhuies, 
3 8 3 Peronospora Spmat me On Spi- 

nach, 392. Zeugophora flavxcolhs 
on Populus nigra 1302 
bv eet Potato C ytospora Batata Cause 

of Pox or Pit (Soil Rot) in U S A , 
1030 

Suietema Mahagoni Attacked bv 
P^ ralid m Dutch Indies 260 
S vcop/n 10 us hespei opham > Parasite 
of Hesperophanes griseus Beetle 
Injunous to Tig Tiee m I ranee 669 
Syndicates Compulsorv for Protec- 
tion Against Locusts 111 Algena 
1261 

S^inga [Meha A^edauich) Fames 
applanatus in S Africa 267 
Sytphidcu In Is ew Zealand ,8 nooae - 
zeaknidme Parasitic on Aphides 
and Lanae of Phthcnimaea aper - 
culella PhitelUi ctunfnanim etc 
5 oitas and S topalus, Parasitic 
on Larvae of Melancba ste) 0 pad is 
J eaiisia xnuculata and tfkhthorhoe 
put ft data S iindicebs (— S obe~ 
sw>) Parasitic on Aphides 138 
Svrphidae In New Zealand I Inju- 
rious / nsiahs tenax and Meiod < n 
equeshis etc II Useful Melanostonm 
fa datum and M rphus not ae-zealan 
diai attacking Phtho) imaea ope) 
culella Plutella crucifeiarum and 
Undetermined Lepidopteron found 
on Curdy line xndnisa S ottos and 
5 . topalus attacking Mclanchra ste - 
ropastis and Y anthorhoe praefec - 
tata Injurious to Phormxum tenax 
S oirxdiceps (~ S obestts) attack- 
ing Aphides 138 Syrphid Fh 
(Salpmgogastef mg) a) Parasite of 
Pupa of Fomaspxs saccharxna m 
Bnt Guiana 671 

" Tabaksmier * (Solenopsis genu - 
nata) Ant on Tobacco in Java, 

1034 





“ Tabakamot ” (Setomorpha margalae- 
striata ) : On Tobacco in Java, 142 
Tachinids : Parasites of Thaumeto- 
poea (Cneikocatnpa) pityocampa in 
France, 1280 

Taentothnps mconsequens : On Pear 
in Ontario, Canada, 1060 
1 argiona : T laapi on Genista pi - 
losa and T nigra 011 C merana ma- 
ntima in Italia, 306 
" Taupin ray6 ” (Agnates hneatus) 
On Vine in Italy, 407 
Tea : Diseases and Pests on K Coast 
of Sumatra : — A drama on Seed 
imported from Java, Brevipalpu s 
obovatus Cephaleuros virescens (Red 
rust), Helopeltis sp , H sumalrana 
Laestadia (Brown blight), Pocky - 
peltis, Pestalozzui Palma rum (Grey 
blight), 266 H elope It is sp in Dutch 

Indies, 260 Pestatozzia Gitcpmu 
In Caucasus, 323 

Teck : Calotermes tcctonae, Duomi- 
tes cei amicus and Hybloea pwea 
in the Dutch Indies, 260 
feinostachyum attenuatum Antonina 
zonata in Ceylon, 1050 
I enelmnde s sp : Predatory Foe of 
C hrysobothns tranquebai tea in S 
Florida, 1304 

Teosmte (Euchlaena moxicana) Phy * 
soderma Zeae-Maydis m U S A , 
1269 

Termites : « Filao » (Casual ma spp ) 
Resistant to Attack in Senegal, 612 
retranvehus tetanus and var ni s- 
seolus : On Castor Oil Plant 111 Si- 
cily (Italy), 1294 

Texas : Diacnsia virgimca on Cotton 
and Other Plants, 1053 hn iphves 
n sp on Pop ulus Wish sent, 143. 
huckmensxa bassettella , Parasite of 
Kermes spp Coecidae infesting 
Quercus spp C70 Fusaumn Malh 
on Onion, 538 Rust, Resistant 
Var. of Oats, 416 

1 hamnurgides mynsticae . On N ut- 
megs in Java. 1293. 


Thautmtopoea : Th. (Cnethocampa) 

pityocampa (Pine Bombyx) : Pa- 
rasitic Diseases in France, 1286 
Parasitised by Botrvhs Bassiana 
(Silk- Worm Muscardine) 1287. Th 
(Cn ) processioned On Cork Oaks 
in Morocco, 1305 

/ heobroma Cacao : Asptdioius pah 
mae t A (Pseudaonidia) kilobit if 01- 
mis, A (Selcnaspidus) articulatus, 
and Pseudo coccus citn m Island of 
Sao Thom6, 398 

Tlirips On Tobacco in Java, 2O0 

1 huja gigantea and 1 \ occidentalis : 
Attacked by Keithia thupna in 
Ireland and Wisconsin (TJ S ) 
respectively, O65 

" Tigre du poirier ” (Stephanitis pyrt), 
40c) 

Tilia C hale pus rubra in New Jersey 

U S A , 678 Hahsidota caryae 
in Canada and USA, 271 Le - 
canntm caprtae in Grt Britain, 

Tunana an/olia 4 Popiha japomca 
111 New Jersey (U S ), 545 

Tmgis pyn (= Stephanitis pyri). 
Damage in France, 409 

" Tjidal " (Ofiatrum depressum) (?), 
104*5 

“ Toa-toh ” (I Hi solanella = Phtho - 
rwiaca opeiculella) On Tobacco 
in Java, 260 

Tobacco Bacterium angulatum in 
Virginia, 1273. Chlondea (He- 
hath is) assulta, Gnontno schema he- 
llo pa, Gonocephalum (Opatrum) sp. 
and Lita sola'nella (Phthonmaea oper- 
culella) in Java, 1045 Kxact De- 
termination of Some Pests in J ava, 
1045 Lasioderma semcorne , Con- 
trol of, in Java, 142. Phytophthora 
Nicottanae, Cause of So-called “ De- 
lias ” Disease in Java, ro3f Phy- 
tophthora m Java, 260.^ Setomorpha 
margalaestnata, Control of, in Java, 
142 Solenopsis geminata f Injurious 



Ant in Java, 1054 Thrips in Java, 
260 

Tobacco Leaf Miner (Tobacco Split- 
worm) (Potato Tuber Moth) Lita 
solanella = Phthonmaea opercu- 
lella in Java, 1045 
Tobacco Stem Borer (Gnonmoschma 
heliopa) In Java, 1045 
Toddaha asiatica Attacked by Pseu- 
domonas Cttn , 1 038 
Tomaspts • 1 flamlatera On Sugar 
Cane and Rice , On Cynodon 
Dactylon , Cynodon sp Stipa sp , 
and Panicum laxum 111 Bnt Guiana 
671 T sacchanna On Sugar 
Cane m Tnmdad, 671 
Tomato Iita solanella (= Phthon- 
maea operculella) 1045 Phytoph- 
thora cryptogea in Ireland, 537 
“ Tomato Foot Rot (Phytc phthora 
ctyptogea), 537 

Ttabutia vermcosa On buns sp 
in Bnt N Borneo, 1 32 
Irametes T Pint and 1 tadiupeula 
(— Unguhna annosa) 

Travancore Nephantis seun pa on 
Coconut Palm, 1200 
Pnchocladus sp Tomes applanatus 
m S Africa, 267 

Tnchogramma mmutuni Parisite of 
Pegomyia sp in IT S A 1297 
Tn folium piatense Parasite of Bm- 
ihopfaqus funebns found on Se< d 
of T p m U S A , 707 See a*so 
Clover 

1 nmeromicrus maculatus Parasite 
of Bwchophagus funebns in U S 
A . 797 

Trinidad Diseases of Roses, 1275 
Drosophila paradoxa Parasite of 
Clastoptera sp 667 Gleosponum 
hmettivolum on Citrus Auranti- 
folia , 1279 

Tnoza koebelei On Avocado 111 Gua- 
temala, 1062 

Tnphasia tnfoha Resistant to Pseu- 
domonas Cttn , 1038 
Trogocarpus ballestrem (Pistachio 


Worm) : Compulsory Control in 

Italy, 1260 

Tuberculosis (Bactenal Turnouts), of 
Olive (Bacterium Savastano%) t 1032 

“ Tumeurs marbr^es ” (Urophlyctis 
Alfa If ae) On Lucerne in France, 
1271 

Tylenchus T musicola On Bluggoe 
Banana m Grenada (W Indies), 
1061 T penetrans, T pratensis , 
T smiths, 1061 

Tyrannus melanchohcus Parasite of 
lomaspts flamlatera in Brit Guiana, 
671 

U 1 MVS IJ campestns and U gla- 
bra var Camperdowmi Kalwsys- 
phmgia ulmi in Ontario 1303 
Ulmus spp Hahsidota caryae m 
Canada and U S A , 271 

Uncarui Gamble 1 Helopeltts Suma- 
tra na on Last Coast of Sumatra, 
266 

l ngahna annosa ( = Tra^tes null- 
ciperda) 52c) 

United States 4 nthonomus grand is 

Parly Cotton Varieties with Short 
Lint Resistant to Attack 882 
Bactenal Disease of Setana glanca 
m Arkansas 535 Bacterium trans- 
htcens var nndulosam On Wheat 
1268 Chalcididae Parasitic on 
Bruchophaqus funebns which Des- 
troys Seed of Pn folium pratense 
and Mcduago spp , 797 ( halepus 

lubra O11 Oaks 111 New Jersey, 678 
C hiysobothns tranquebanca On 
Casuanna eqmsetifolia m Southern 
Flonda 1304 Chiysophlychs en 
dobioticu On Potato in Pennsyl- 
vania 53(> Colletotnchum er urn- 
pens On Rhubarb 111 Illinois 
5 39 Corythucha patshleyi On 
Juglans spp 111 Ntw Jtrsey and 
Larva olivaef omits in North Ca- 
rolina, 676 ( ysiospora Batata 

Cause of Pox or Pit (Soil Rot) of 



Sweet Potato, 1030. Cyt. chryso- 
sperma : On Poplars and Willows, 
795. Cytospora sp. ; On Apple in 
Illinois, 1276. Diacrisia virginica : 
On Cotton and Other Plants in 
Texas, 1053. Eriophyes n. sp. : On 
Papuius Wislizeni in Texas, 145. 
Euclemensia bassettella : On Her- 
mes spp., a Cocddae Infesting 
Quercus spp. in Missouri and Te- 
xas, 670. Fusarium Malli : On 
Onions in Texas, 538. Glomerella 
cingulata : O11 Apples in Arkansas, 
Illinois and Missouri, 137. Halisi - 
dota caryae : On Cultivated Trees, 
271. Keithia thujina : On Thuja 
occidentalis, in Wisconsin, 663 . Mas- 
sospora cicadina : On Cicada sep- 
temdecim in Columbia, 1283. Non- 
Parasitical Disease of Vine Observ- 
ed in New York State, 130. Ophw - 
dathella Fici : On Ficus aurea in 
Florida, 1041. Pegcmtyia calyp - 
trata and P. affims : On Rumex 
spp., 1297. Phomopsis Kalmiae : 
On Kalmia lati folia in Columbia, 
(>63. Phyllosticta stnominella : On 
Rhubarb in Illinois, 530. Physo- 
dernui Zeac-Maydis : On Maize 
and Euchfaena mexicana, J 269. 
Popilta japonica : On Various Plants 
Introduced from Japan into New 
Jersey, 345. Puccinia sp. (Rust) : 
Resistant Oat Varieties, i8(>, 410. 
Pyrenopeziza medicagmis , Cause of 
Yellow Leaf Blotch of Alfalfa, 0(>o. 
Rhizoglyphus sagillalae ; On Bal- 
sa mo r hi za sagittata in Montana, 
144. Root-Knot : O11 Soya Beau, 
1132. Sponnuma phacidiodes 011 
Alfalfa, <>0o. Stemph vliuni Cucurhi - 
iaceavum : On Cucumber in Indiana 
and Ohio, 1033. Tilletia Tntici : 
Resistance of Different Varieties 
of Wheat, a 33. Zeugophora scu- 
te Haris : On Pop ulus delta ides in 
New Jersey, 1302. 

Vredo graminis , 786 


Urocystis Cepulae (Onion Smut) : 
Disease New to Grt. Britain, 792. 

Urophlyctis A Ifaifae : On Lucerne, 
Observations in France, 1271. 

Ustulina : Ustulina sp. : On Hevea 
in Dutch Indies, 260. U. sonata : 
On Hevea brasihensis in Brit. N. 
Borneo, 132. 

Valsa lk v cos 7 dm a : 1276. 

Vanessa urticae : Pathogenic Action 
of Bacillus hoplosternus. 

Velvet Bean ( Stizolobium Lyoni) : 
Exempt from Attack of Agromyza 
destructor in Philippines, 268. 

Venusia vernculata : On Cordyline 
indivisa. Larvae attacked by Syr - 
phus ortas and S. ropalus in N. 
Zealand, 138. 

Vermilion Parasite (Oligosita gi- 
ro ulti : Egg Parasite of Tomaspis 
flavilatem in Brit. Guiana, 671. 

Verticillium albo-atrum : On Cucumber 
in Holland, 1 36. 

Viburnum sp. : Aspidiotus bntanni- 
cus in Italy, 396. 

Vkia atropurpurea : Aphis Attacks 
in U. S. A., 878. 

Vigna Catjang ( = V. sinensis) : Acan - 
thosceluies trabuti in French W. 
Africa, 347. Agromyza destructor 
in Pliilippines, 208. 

Vine : Agriotes lineatus in Italy, 407. 
Aspidiotus Ugusticus in Italy, 3 90. 
Bramble Leaf (“ Arricciamento ", 
“ Roucet " “ Court- noue ") : Resear- 
ches in Italy, 393 ; Prohibition of 
Export of Infected Cuttings or 
Rooted Cuttings, Ministerial De- 
cree in Italy, 1200. Chlorosis, 130. 
Conchylis ambiguella, Multiplica- 
tion influenced by Heat and Drought 
in France, 1283. Cyrtognathus for- 
fuatus in Morocco, 1057. Drought, 
Action of Copper on Resistance 
of Vine, 913. Eudemis, Effect of 
Chrolopicrin, 1050. Gas, Asphy- 
xiating War, Destruction of Vines 
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in Champagne (France), 259. La - 
bidostorms hordet in Morocco, 1298. 
Mildew : Comparative Effect of 
Ordinary Bordeaux Mixtures and 
those containing Casein in Pro- 
tecting Grapes, 1266. Monoham- 
mus sp. in New South Wales, 802. 
Non-parasitical Disease in New 
York State, 130. " Phylloxera ” • 

Law of Aug. 1 4, 1919, Amending 
Algerian Legislation Relating to 
Control of PliyJl , 1 zb 2 ; Measures 
for Control in Italy, 1021 ; Re- 
sistant Direct Bearers in Alsace, 
1128; Resistant Vars in Apulia, 
(Italy;, 560 Phyll vastatnx in 
California, 679. Pop ilia japmnea 
in New Jersey (II S A), 545. 
Pyralid, Toxic Effect of Cliloro- 
picrin, 1050 

V insoma stcllijera : On Citrus .sp 
in Island of Sao Tliome. 398 

Virginia : Bactei ium angulatum 011 
Tobacco, 1273 

Vitus Agnus-castus . Popiha japonica 

in New Jersey (U. S ), 545. 

Volatina jacartna : Parasite of Fo- 
mas pis flavilatera in Brit. Guiana, 
671. 

" Walang SaMjIT ” : On Rice in 
Java, 260. 

Walnut : Bacterium Juglaiulis in 
South Africa. 1040 

Washington: Tulein IrUici, Re- 
sistance of Different Varieties of 
Wheat, 133. 

Weeds : Spread of Weeds Influenced 
by Climatic Conditions in the Rice 
Plantations, Piedmont , Italy, 279. 

West Indies : See Antilles 

Wheat : Fungicides: Lime- 

Sulphur Mixture : For Control of 
Smut, 387. Formaldehyde : For 
Control of Wheat Scab ( Gibberella 
Saubmetn), 1265. Injurious 
Diseases: Bacterium ttanslu- 


cens var. undulo$um t in V,S.A ti 1 268, 
Claviceps purpurea (Rye Ergot) : 
On Manitoba Wheat in Upper Sa- 
voy, 135 Leptosphaena TriHci ; 
Metagenetic Stage, T263. Puccinia 
gramims ; Third Biologic Form, 
659. Resist ant Varieties: 
To Frost : In France, 278. To 
Lodging : In Italy, 581 ; To Rust . 
In France, 278 ; In Italy, 723 ; 
General, 786 ; To Smut (Tilletta 
Tritici) : In IT. S A , 133. 

Willow 1 ( vtospora chrysi sperma in 
TL S. A , 795. Phylloxera sahcicola 
in California, O79, 

Wistaria ch mens is : Lei an turn persi- 
cae in P'rance, 399 

“ Wither tip " of Citrus auranti- 
folia (Gleosponum hmetticolum ), in 
Trinidad, 1279 

Woolly Aplus ( Schizoneura lamgera) . 
On Apples Compulsory Control 
in Italy, 1260 

v 

X ami ijorhol praj in i ai a * On 
Phormium tenax . Larvae Attacked 
by byrphus ortas and S ro pains 
in N. Zealand, 1 38 

Xanthoxylurn Rhetsa : Immune to 
Pseudomouas Citn, 1038 

A iphidium propinquum \ Parasite of 
1 ( m asp is jlavitalera in Brit Guiana, 
<>71. 

Xylonomus propinquus : Nat Enemy 
of Hesperophancs gnseus in France, 
669. 


Viasi . Pathogenic Fonns found in 
tile Blood of the Italian Cricket 
(LalhpUtmus italic us) in France, 
i 282 

Yellow Leaf Blotch : of Alfalia, 
Caused by Pyrenopcziza Medicagims 
660. 

Yellow Wood (Podocarpus sp ) ; Fo- 
mes applanains in S. Africa, 267. 
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Zb A Mays : Diacrisia virginica in 
Texas, 1053 

Zetus mirnus : Parasite of Tomaspis 
flavilatera in Brit Guiana, 67 x . 
Zeugophora : Z flavtcolli * : On Po- 
pulus mgra in Sweden and (Ger- 


many, 1302. Z. scuklbwis , On 
Pcpulus delta ides in New Jersey 
(IT S.). 1302. 

Zopfta rhizophtla : Compulsory Con- 
trol in Italy, 1260. 
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IV — WEIGHTS, MEASURES AND MONEY OP THE VARIOUS 
COUN TRIES WITH THEIR ENGLISH EQUIVALENTS 


t Archme (Russia) 
i Ardeb (Egypt) 
z Ardeb of wheat (Egypt) 
i Ardeb of hulled maize (Egypt) 
i Ardeb of barley (Egypt) 
z Ardeb of undecorticated rice (Egypt) 
i Ardeb of decorticated rice (Egypt) 
i Arpent (Canada) 
i Are [ioo square metres] 
i Arroba (Brazil) 

i Arroba (Cuba, Guatemala, Paraguay, Peru) 
i Arroba (Mexico) 
t Bale of cotton (Brazil) 
i Bale of cotton (United States) 

i t > » » » 

i Bale of cotton (India) 

i Barrel of wheat flour (Canada, United States) 

i Bar, see Millier 

i Bow (Java, Dutch Indies) 

i Bushel (United States) 

i Bushel of oats (United States) 

z Bushel of oats (Canada) 

z Bushel of wheat and potatoes (United States) 

I Bushel of barley (Canada, United States) 
z Bushel of raw rice (United States) 

z Bushel of rye, hulled maize, linseed (Canada, United States) 
z Cadastral arpent (Hungary) 
z Cental (United States) 
z Centiare [zo square metres] 
z Centigramme 
z Centilitre 
z Centimetre 
z Centistere 

i Centner (Germany, Austria, Denmark) 
z Centner (Sweden) 
z Cho [60 ken] (Japan) 
z Cho (Japan) 

i Crown [ipo heller] (Austria Hungary) 
z Crown [ioo ore] (Denmark, Norway Sweden) 
z Cubic centimetre 
z Cubic metre 

z Decagramme [zo grammes] 


=* 27 99961 inches 
“ 5 44435 bushels 
= 2 95264 cwt 

* 2 75580 CWt 

*= 2 36211 CWt 

* 5 72812 cwt 

*■ 3 83813 cwt 

= o 84501 acres 

= 107 63915 square feet 

“ 33 06951 lbs 

*= 25 35841 lbs 

* 25 366^7 lbs 

= 39683415 lbs 

= 4 46431 cwt (gloss wt ) 

4 26788 cwt (net wt* ) 
= 3 57145 cwt 

* 1 75001 cwt 


76 36098 sq’g^e feet 
o 96896 bushels 


32 

lbs 

34 

lbs 

60 

lbs 

48 

lbs 

4 5 

lbs 

56 

lbs 


1 42201 acres 
100 lbs 

— io 76392 square feet 

— o 15132 grains 

— o 0022 gallons 

— o 393715 inches 

— o 35315 cubic feet 

— no 23171 lbs 

— 93 71238 lbs 

-* 1 19 30327 yards 

— 2 45068 acres 

** 10 d at par 

is 1 'ltd at par 
» o 06102 cubic luches 

=* 1 30795 cubic yards 

— o 35275 os 



z Decalitre [zo litres] 
i Decametre [zo metres] 
z Decare [1000 square metres] 
z Decastere [10 cubic metres] 
z Declare [10 square metres] 
i Deciatine [2 tchetwert] (Russia) 

1 Decigramme 

Decilitre 

1 Decimetre 
1 Decisterc 

1 Dinar, gold [100 para] (Serbia) 

1 Dollar, gold, $ [100 cents] (United States; 

1 Drachm, gold [100 lepta] (Greece) 

1 Dz « Doppelzentner (Germany) 

1 Egyptian kantar (Egypt) 

1 Feddan Masri [24 Kirat Kamel] (Egypt) 
x Florin, gold, or Gulden [100 cents] (Netherlands) 
1 Franc [100 centimes] (France) 

1 Gallon (United States) 

1 gramme 

1 Hectare [10000 square metres] 

1 Hectogramme (100 grammes) 

1 Hectolitre [100 litres] 

1 Hectometre [100 metres] 

1 Hectostere [100 cubic metres] 
x Jarra (Mexico) 

1 Kadastral hold, see Cadastral arpem 
1 Kin (Jaj>an) 

1 Kokou [10 to] (Japan' 

1 Kokou of oats (Japan) 

1 Kokou of cocoons (Japan) 

1 Kokou of wheat and maize (Japan; 

1 Kokou of barley (Japan) 

1 Kokou of naked barley (Japan) 

1 Kokou of rice (Japan) 

1 Kopek (Russia) 
x Kwan (Japan) 

1 Dei, gold [100 bani] (Rumania) 

1 Ueu [100 statinki] {Bulgaria) 

1 I*ira [too centesimi] (Italy) 

1 Uitre 

1 Manzana (Nicaragua, Guatemala) 

1 Mark [100 Pfennige] (Germany) 

1 Mark [100 penni] (Finland) 


j 


l 


2.19976 gallons 
32.80840 feet 
1 1 95 • 9 8 62 7 square yard s 
13*0795 1 cubic yards 
x 1 .95986 square yards 
2 . 69966 acres 
1.54323 grains 

0 022 gallons 
0.0027497 bushels 
3 93701 inches 

3 53146 cubic yards 
9 M/ *i d at par 

4 ' 1 'W at par 
9 d at par 

220 46341 lbs 
09 04980 lbs 
1.03805 acres 

1 s 7 * s /« d at par 
9 m /m d at par 

o 83270 gallons 
0.03527 oz 
2.47109 aereb 
3 -,2746 oz 
21 99755 gallons 

2 74967 bushels 
109 36133 yards 

130 79505 cubic vards 
7 22642 quarts 


1 32278 lbs 
1 *8726 quarts 

1 55014 cwt 
82 67268 lbs 

2.58356 cwt 
2.06685 cwt 

2 69428 cwt 

2 80501 CWt. 
i J >« farthing at par 
8.26738 lbs. 

9 ”/•» a at par 
at par 
9 u lud at par 
0.21998 gallons 
c.0275 bushel 
1 .72665 JTu» 

11 *Ud st par 
9 m /m d at par 



~ io 8 — 


i Maund Factory (India) 
i Maund Imperial (India) 
i Metre 
i Milliare 
i Milligramme 
i Millilitre 
i Millimetre 
i Millistere 

i Myriagramme [10000 grammes] 

i Myrialitre [io oon litres) 

i Myriametre [io ooo metres] 
i Millier [i ooo ooo grammes] 
i Milreis, gold (Brazil) 
i Milreis, gold (Portugal) 
i Minot (Canada) 
i Morgen (Cape of good Hope) 

1 Muid (Cape ot good Hope) 

i Oka (Greece) 
l Oke (Egypt) 

i Peseta, gold [xoo cCntimob] (Spain) 

I Peso, gold [ioo centavos] (Argentina) 
i T Yso, gold [ioo centa\os] (Cluli) 
i Pic (Egypt' 
i Pikul (China j 
i Pikul ( Japan) 
i Poud (Russia) 

i Pound, Egyptian, gold [ioo piastiesj 
i Pound, Turkish, gold [ioo piastres] (Ottoman Empire) 
i Pund (Sweden) 
i Quintal 

i Rouble, gold [ioo kopeks] (Russia) 
i Rupee, silvei [16 annas] (British India) 
x Square metre 
i Stere [i cubic metre] 
i Sucre, silver (Ecuador) 
i Talari [20 piastre*] (Egypt 

1 To (Japan) 

1 Ton (metric) 

1 Verst (Russia) 

1 Yen, gold [2 fun or 100 sen] (Japan) 

1 Zentner (Germany) 


— 74.6709 lbs, 

— 82,28136 lbs. 

-* 3 28084 feet 

« 1.07639 square feet 

* 0.01543 grains 

« 0.00022 gallons 

=* 0.03937 inches 

« 61.02361 cubic inches 

«= 22.04634 lbs. 

= 2 199-75539 gallons 

* 274.96701 bushels 

= 6.21373 miles 

= 19 68426 cwt. 

— 2 > 2 * 7 m d at par 

-«■ 4 5 1# /a d at par 

=* 1.07306 bushels 

— 2.11654 acres 

= 24 gallons 

— 3 bushels 

-=■ 2-75579 lbs. 

— 2 75138 lbs. 

— ) J3/ « ./ at par 

— 311 ”'•« i at par 

1 , 5 # 7 m d at par 

= 2 <0046 rtSfcft 

— 13-5 27675 lbs 

132 27805 lbs. 

= 30 1 1 292 lbs. 

~ £1 o 0 **/•* at par 
18 o Vm d at par 


- 1 3 cwt 

~ - 1 */* / at par 

=- 1 1 4 at par 

~ 1 1 9 5 99 square yards 

1 ->0795 cubic yards 
~ 1 s 1 1 * 7 m d at par 

= 4> 1 n /i«i i at par 

\ ^ o }() 6 oi bushels 

I = 3 96815 g£ lions 

= •» 98421 tons 

1166 64479 yards 
25 o ”/m d at par 
no 231 71 lbs. 
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All those who have studied the national food problem have acknow- 
ledged, as far as regauls meat, that the best remedy foi the shortage of live 
stock is to introduce live animals or carcasses into France in as large num- 
ber as possible. Attention has thus been directed to the live stock of other 
count ues and, in particular, the colonies Amongst these, Madagascar, 
with its 7 million head of live stock, is acknowledged to be one of the most 
important and rich, w hile it could at once furnish useful help to the mother 
country. 

The opportune moment for making use of the studies and documents 
throwing light on the state of cattle breeding in this French colony has 
new come and that is the practical object of this work. 

II. - Breeding conditions 

The large island of Madagascar with its immense steppes, its grassy 
brush on hills of red or stony soil which cover nine-tenths of its area, re- 
presents a type of country foi intensive pastoral stock rearing.- Rearing 
in fields or buildings is as yet the exception and is only carried on in planta- 
tions in order to maintain draught animals. 
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Breeding districts and regions. — A breeding district is one with natural 
meadows ; it depends solely on these and it is all the more remunerative 
and prosperous as the quality of its meadows is greater. 

The natural meadows of the island can be classified in different ways, 
according to the soils on which they grow or according to their botanical 
composition. But no matter what classification be adopted, the predomin- 
ant character of the Madagascar steppe is given by the small number of 
species, mostly cosmopolitan ones, that make up its composition. What 
was the cause of this uniformity ? What was the original cause that was so 
persistant as to maintain this same character in that formation in spite of 
differences of soil, in spite of time? Why is it that, in our opinion, every- 
where the grass is gradually becoming rarer, the bare ground gradually 
increasing in area ? A consideration of the origin of the steppe will provide 
us with the explanation. 

The coming of man into the island was marked by intense and contin- 
uous deforestation ; the disappearing forest was replaced by grass land 
which, drying up each year, caused the spread of fires ; the extension of 
the cleared areas has been followed by the extension of the grass-land zones 
and, in consequence, that of fires. It is owing to fire that nine-tenths of 
the island is now grass-land ; it is file that maintains that special composi- 
tion, with so few species. The only plants that have resisted the fire ate 
those that can support the loss of all their aerial parts and which can repro- 
duce without seeds or are capable at least of living and reproducing while 
resowing themselves only at long intervals , the prairies species have then 
been all chosen and selected by fire. ** 

Precise observations enable us to suggest that 

1) Where\ ei the grass has been pastuied or cut at the end of the rainy 
season, especially along the roads followed to herds when changing pasture, 
the grass grows again as soon os the dry season begins 

2) Certain grass-lands that are specially carqd for by the natives and 
which, without being owned by individuals, are pastured collectively by 
well determined villages, ate not burned and a casual fire is often put out by 
the villagers themselves. 

3) Fire is the only means of regenerating ownerless grass-lands em- 
ployed for no definite purpose , any other method of improvement would 
need special more difficult opeiations, causing more trouble to the villagers, 
herdsmen, etc. Who would gain from such operations ' In the present state 
of the laws of Madagascar it does not follow that those earning out the 
work would reap the benefit. The first thing to be done, therefore, is 
to expropriate and assign the pastures ; this preliminary operation is re- 
quired befote attempting to begin the improvement of Madagascar grass- 
lands. 

Crop-gro jing regions. - On the contrary to the previous formation, 
the regions where intensive breeding is carried out are above all crop-grow- 
ing regions, that is, those where labour and the general expenses for a giv- 
en area are high Stock are rarely bred, but if so they aie reared for every- 
thing they can produce - fattening, work and milk. The grass alone does 



STOCK BREEDING IN MADAGASCAR 


3 


not suffice as food, so richer and more concentrated foods have to be grown, 
such as manioc, maize, peas, groundnuts, rice, etc. 

Live-stock reared . — All the domesticated animals are to be found in 
the island, but the cow will long be the most diffused , the most valuable and 
best suited to utilise the special brusli of the island. 

The Madagascar cow is really a zebu and it might be developed into a 
special breed although it is not native to the island. It is a brachyce- 
phalous animal of more than medium size, and has a more or less large hump 
on the withers. It has long horns, shaped like a lyre ; the neck is slender 
and the dewlap well developed, the proportions of the trunk are shortened ; 
the front quarters are ample while the rear is somewhat defective 
and narrow, but the legs are slender and the skeleton light. The coat 
is a more or less dark tawny colour, often piebald , the skin is thick, 
the coat harsh. 

The Madagascar breed, on account of its small size, is very different 
morphologically from our European breeds. The average height of the 
cow is 47 in. varying from 44 to 49 in.; the bull is 49 in high on an average, 
reaching as much as 7 (; in ^ Small parents naturally only produce bullocks 
of low weight. 

The qualities of the Madagascar cow are all centered in the trunk and, 
to be more precise, in the fore quarters. The fore quarters are well devel 
oped, the chest is ample and reaching down well between the legs, the sides 
are well arched, the shoulders very separated, the thoracic perimeter suf- 
ficiently long, the back very straight. The legs are sometimes short, which 
is an absolute quality, as they are ot no commercial value. 

The defects should be studied caiefully as they must be very exactly 
known if they are to be eliminated in future breeding. We leave petty de- 
fects, such as too great development of the horns, too great importance oi 
the neck, on one side and confine ourselves to undeniable defects. 

In Madagascar the animals have too short a trunk, and too long a 
rump, while the legs are often not long enough. A beef animal should have 
the trunk as long as possible, the rump very' long and wide, with the legs 
reduced to the absolute minimum The figures given below show that char- 
acters absent in the two parents cannot be obtained in the bullocks. 

The length of the trunk, measured from the point of the shoulder to 
the point of the buttock measures from 49 to 64 iu. in the bull, with an aver- 
age of 57 in., and in the cow from 48 to 58 in with an average of 53 in., 
or 112 to 113 % ot the height in both sexes. 

The chief defect lies in the poor development of the rump. This is too 
short, too narrow, the sacrum is raised, which gives a pointed rump and 
the thighs are too close together, with too little muscle. Xo European 
breed has such a short rump as the Madagascar breed. 

Madagascar cow average height rump length 17 in 56 % rump size 
» » 47 in. » » » 18 » 38 » » 

Tarentaise » 66.7 » » » 21 » 46 » » 

Durham » 67.2 in. » » » 27 » 49 % . » '» 



The width of the rump may be said to be, on an average, 86 % of the 
length of the male and 91 % in the cow. 

, width of rump 

Therefore, Madagascar cow , , _ x 0.00 

length of rump 

Tarentaise » \ 0.94 

Durham » X 0.98 

and, for certain cows, from 100 to 110%. In conclusion, as the Madagas- 
car animals have neither a long trunk, noi a long, broad rump, their pro- 
geny would not possess these qualities. 

Now first class meat is almost entirely located round the rump, on the 
back and round the kidneys ; the Madagascar breed, therefore, carry less 
than the European breeds and this is their weak point. 

From the standpoint of physique, the Madagascar animals have unde- 
niable, absolutely remarkable qualities. Their facility for fattening is 
astonishing, as is their resistance to bad weather and drought. It is well 
known that the herds resist the tempests during the rainy season, and that 
during the last two months of drought they remain in condition, provided 
plenty of running water is available as well as the dried stubble of the tall 
grasses and a few, rare verdant pastures. The resistance of the breed 
largely compensates for its morphological defects, which, however, can be 
eliminated. 

To increase the milk yield crosses have been made with European anim- 
als and have produced humpless stock. These animals are to be seen in the 
neighbourhood of Tananarive and the towns in the centre of the country. 

Pigs are very numerous on the uppei plateaux, expecially in those re- 
gions where the climate and soil allow the potato to be grown. 

The Madagascar sheep belongs to the “ fat-tailed ” type found in Asia 
and Africa The} have no wool and are covered with more or less long hair. 
Continuous crosses made at Tulear between native ewes and merino rams 
have shown that the breed can be rapidly changed and improved under good 
conditions The climatic conditions in the south of the island, the absence 
or mildness of the winter, the rarety of lain are favourable to sheep breeding. 

Horses are also reared, chiefly 01 ■ the upper plateaux, This is the result 
of the work of the Veterinary Service. Owing to it some thousands of 
horses used for carrying men have been produced in the districts round the 
chief towns in the centre of the island We will say no more about the 
horse than about the ostrich, as it is a question of imported species not yet 
acclimatised and whose success immediately depends on the extension of 
crops that can be taken up. 

Cattle breeding is, and will long remain the basis of the wealth of the 
island of Madagascar. 

III. — Utilisation of the pastures and steppes by the cattle. 

Native methods of rearing. — It is difficult to describe the methods, 
customs and habits of the native and few have tried to do so It is cer- 
tain that the herds receive the minimum of care ; yet, certain beliefs and 
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customs which the native respects and observes without understand- 
ing them perhaps, are favourable to the good maintenance of the herds. 
Speaking generally the formation of a herd is the best way for the Mada- 
gascar native to invest his money. The profit, that is the increase of the 
herd, is consumed in feasting and family festivals. 

How are the herds appropriated ? How are they watched ? What is 
the increase in the native herds ? We have little information on these ques- 
tions. It is usually admitted that the yield of a herd is not high ; this is 
chiefly due to losses of young animals and to the lack of early maturity 

Various authorities have calculated the number of head of live-stock is 
y ooo ooo, giving the number of 420 000 head available per year, of which 
300 ooo would be consumed by the population of the island. The 120 ooo 
head available are at present utilised by 5 works which prepare tinned foods 
and frozen meat. The number available would increase as the herds in- 
crease, an increase which it is allowed could reach 3 % of the total number. 
Some 200 ooo head would be annually available for the ueeds of Prance. 

The works dealing with live stock ;'re situated in different parts of the 
^island. Two are at Diego, at the extreme north of the island, one near 
Majunga, at the mouth of the large river Betsiboka, one at Tamatave, and 
one near Tananarive. The number of cattle slaughtered in 1911 by these 
works was 14 800, increasing to 109 691 in 1916 and 1 \o ooo in 1917. 

The hygienic state of the herds is usually fairly good. There is no 
need to struggle with the great epidemics such as have devastated the South 
African herds. Tuberculosis is frequent in the herds in the south of the 
island where it is endemic. Bacterial anthrax causes some losses, but it 
can be controlled by anti-anthrax vaccination with Chauveau serum which, 
of late years, has given very good results. 

We will attempt to define by a few figures the results obtained by 
native breeding, which will form a sort ol point of comparison to enable 
us to see what is to be avoided and what must be done to obtain better 
results. 

The census that we quote was carded out by th< /eterinarv surgeon 
Rouquette, and dealt with 41 villages, 14 of which have herds of 50 to 100 
cattle, 14 of 100 to 200, 0 of 100 to 300 and [ of 300 to 400. 


Cows and heifers 7 10S 

Calves of less than 1 year 2 874 

Calves of 1 to 2 ears 1 920 

/ ulls of 2 vears 1 097 

» » d » 7°J 

» » 4 » ... 298 

» *> 5 » 3(3 

» » f > » 8 

Bullocks 1 062 

Total . . is H2* 
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Percentage of 2-years old bulls 7*25 % 

» » bullocks 7.00 % 

Percentage of bulls of 2 and more years : 

Bulls 2 years 15,4 % 

» 3 » 10 % 

» 4 » 4 % 

» 5 » °>5 % 

» (y » 0,1 % 


This table shows that the mortality of young animals is greater than 
is generally supposed. Out of 7 108 cows or heifers there are 2 874 young 
ones ; now , out of this number of cows about r 000 heifers have produced 
no calves and there remain 5 000 to 6 000 cows giving 2 874 calves. Cows 
over 2 -years old give a birth rate of 80 ° 0 ; there is, therefore, a mortality 
of nearly 30 % in the young animals under 1 year old. This mortality is 
caused in the rain season by septicaemia originating at the navel. In the 
dry season the mortality affects young animals born between May andSepl- 
tember. Calving at that period is a calamity for the Malagasy breeder, 
who has skeleton calves overrun by parasites and nmnge. 

The same table also shows the exaggerated number of bull calves and 
bulls as compared with the number of cows (about 30 ° 0 ). But the number 
of 5 or 6-year old bulls is insignificant. If it be remembered that the cen- 
sus was taken before the period of casti ation, it will be seen that, at l&e time 
of sendee, i. e., December- J anu *ry, the 5 and b^ear old bulls will be castrat- 
ed as will be most of those of 4 and 3 years (3 year bulls 10 ° 0 ; 4 year bulls 
4 %). Only the 2 year bulls remain then and a small number of 3 and 4 
year bulls. 

The bulls that remain are not usually the finest. The Malagasy breed- 
er suffers from the lack of adult bulls, from the lack of selection of breeding 
animals, and from the enormous losses in young stock caused by the dry seas- 
on. Competition for bulls of 5 or n ore years would be much more useful 
than the fat stock competitions thai are held i /ervwhere The Malagasy 
obtains fine bullocks by castrating fine bulls, which is an absurd practice. 
On the contrary, the owner of fine bulls can be sure of having fine bullocks 
later on. 

All the speeches and exhortations possible do not change this state 
of things in the slightest ; in the beginning one must start on good bases, 
which the native breeders will always admit with difficulty. Could the na- 
tives improve their herds within a short time ? It is not to be thought of, 
as our action on them is slow and is only effective as far as it shows an exam- 
ple. If they have the attraction of the profit they desire, certainly the great- 
est possible, they have not to run the risk of losing their capital as it is 
very small. They lose rather because they do not make a profit. 

In certain regions with more developed crops, intensive breeding by 
the native has already acquired a certain importance. The animals, gener- 
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ally few in number, are reared in pits where they remain until sufficiently 
fat for sale. They are fed on native crops or their by-products (leaves and 
tubers of manioc, potato, foliage of beans, etc.) . 

European methods of rearing. — Our action on native rearing can only 
take effect at a late date. A surer and quicker change would be obtained 
by the intervention of [Europeans who alone can carry out the number of 
experiments, fruitless tests necessary to know and define clearly the methods 
of extensive rearing, for it is a question of extensive rearing ; it is the only 
way in which the immense, relatively poor spaces, so difficulty accessible, 
that cover eight-tenths of the island can be utilised. 

What is meant by extensive rearing or rearing in freedom? It im- 
plies rearing the animal as much as possible in its natural environment; 
it develops naturally at those points where the breed under consideration 
can do best under the conditions of a life of freedom. These points are re- 
gions with natural grass-lands. The difficulty for the Europeans, who have 
not the spirit of observation as developed as the native, Sakalave or Tsi- 
mihety breeder, or who at least have 1 een unable to exercise it so long as 
they, is to choose this suitable environment and to fix clearly the cor- 
responding points. 

Rearing in freedom is practised in all countries with a low density of 
population and where the \ aluc of the soil and that of animal products — 
milk, labour are relatively low ; it is characterised by a reduction in the 
labour. It is the exploitation of the natural riches of the prairie of varying 
value, by means of a machine that utilises it more or less well (beef, mutton), 
by means of expenses (labour, general costs) that are extremely reduced in 
1 elation to the crude product. The net product should then be high in 
relation to the expenses; but only if the factors of the undertaking — the 
prairie and live stock - have been well chosen. The animal chosen is 
nearly always the native one and, therefore, the result of the affair de- 
pends on the choice* of the grass-land. Rut the labour bill must be reduced 
still further ; this is a second difficulty for the Europeans, who have to 
struggle witli the native. 

To sum up, the question of extensive rearing depends on . - 

i) Choice of pasturage. 

a) Possibility of carrying on with less labour (i). 

This extensive rearing is* thus clearly differentiated from the specula - 


[ i ) At proseut <>ui studies on feeding ami i at ions thiow little light on -ueh a speculation 
The election of hi tilioial pastures can unl> with difficulty be an icouoiiui (.potation 

II p 

h 
/ 

m 


the* ci udi piocluct 
the profit f 

genet al expense*- 
labour 


tor <m ana S 


Then b = p — (/-+->») By laying down these glass lauds ' and m ite considerably inci eased 
<uid p must he increased It is necessaiy that ilu^total piolil b' p ' - (p m') 
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tions regarding live stock that might be undertaken by the agriculturists. ~ For 
the latter, the breeds reared in freedom that produce beef animals may pro- 
duce animals unsuited for work on account of their build (as with the zebu). 
Thus, it may suit the farmer better to breed a type of animal corresponding 
to life recfuirements although it will cost him more than an animal reared 
in freedom. 

Another factor of the greatest* interest to the farmer is the manure ; 
for long cattle were considered as a necessary evil for the production of 
manure on European farms ; they were not considered as a source of profit 
in themselves for the farm. The low price of the products (milk, meat) and 
the ignorance of rational methods of exploiting live stock had the result that 
the live stock account was considered as a loss, balanced by the value of 
the manure. Nowadays it is no longer like this and livestock managed 
rationally always gives a profit, apart from the manure they produce. 

In Madagascar everything has yet to be learned and done as regards 
live stock ; there are farms where live stock is regarded as the necessary 
evil for the production of manure which is often very neglected ; on other 
farms the stock provides valuable help when used for haulage and cultiva- 
tion (Mangoro-Sambirano). On such estates the draught animals required 
represent such a value that they make it worth while to grow special crops 
to feed them; they often utilise by-products of crops or agricultural industries 
which can provide part of their food while otherwise being of no value. 
But these operations come in the sphere of intensive culture with high 
yields per unit of area. 

This long digression is intended to show that the two systcm#v>f rear- 
ing, extensive pastoral rearing and intensive rearing and all their intermed- 
iary stages have tlieir place in Madagascar. Hither system may be pro- 
fitable, and the choice of one or the other system depends on certain condi- 
tions the chief of which are certainly the means of communication and then 
labour. These are not two different systems between which the specula- 
tor can choose ; they are only the results of well determined environmental 
conditions. 

On the day when the various n gions of Madagascar will benefit from a 
fairly equal distribution of the means of communication, the dominating 
factor fixing the position of the rearing district would be that of the possi- 
bility of fertile natural prairies resulting Irom the soil and the geographical 
position 

One of the first requirements for starting a paying concern is to own vast 
areas for carrying out rearing and not fattening. Some 5 000 head of stock 


should be gieater than ft since the capit il mvolvtd become* g’ eat 01 In the lii-t ca ami 
unrter picscnt conditions at Midagastai, one r.ji also make /> - />’ 

It is sufficient to have 5 sufficiently large, while it is not always possible to enlarge ,S in- 
definitely in the ease of artificial grass-land** 

Thus it is evident thnt even if the creation of artificial grass-lands were both paving and 
possible, il would give no advantage in starting a 1 earing business as long as the density <»1 the 
live stock h is not b jcouk too great in 1 elation to the area available for the business. 
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require a capital of 200 000 francs, or 100 000 francs for buying the cows 
and 100 000 francs for setting up the pastures and for running expenses for 
the first five years. An area of 12 000 hectares of grass-land would be indis- 
pensable. 

As the area is fixed according to the value of the pasture, the number of 
cattle to be bought can be calculated. This number will be less than that 
which the pasture can really support, as the area is calculated for the main- 
tenance of the cows and their products. During the first few years the grass 
can be used for fattening the moie or less young stock bought from the nat- 
ive owners. Once the farm is stocked, the buildings required will be few in 
number ; besides the house for the Director, buildings for the native work- 
men, a dipping-bath for killing ticks and watering places will be required. 

As much time could be taken up in discussing the management ot the 
herd, the question may be summarised as follows : folding is useless ; 
cattle to be isolated after calving , make up herds of animals of about the 
same age ; select breeding animals by castrating the males ; keep a certain 
proportion of bulls in the herd (1 bull foi about 50 cows) , if possible avoid 
c.ilving during the months towards the end ot the dry season ( August - 
November). 

The herd may be improved by crossing and selection. The introduc- 
tion of new blood is very delicate and should be calculated as both costly 
and difficult. The preparation ol half blood animals should be provided 
for in a separate estate where the imported bulls could be housed and giv- 
en suitable food. The half-bloods obtained should oulv be placed with the 
herds #iat run free. It will lie advisable to return to these questions later. 

Good management of the herd and an infusion ot new blood should, as 
a first result, increase the early maturity. This character can only be main- 
tained and fixed when the period oi ariested growth due to the lack of suffi- 
cient food between June 15 and October 15 is suppressed This can be 
obtained by improving the pastures and forming reserves for the drv season. 

The improvement of the pastures can be expressed in one word — mow- 
ing. And this can be best done by the animal's teeth At present the past- 
ures are burned, and it we again deal with the question of brush fires it is 
only because it is not yet completely and generally understood and if we con- 
tinue to discuss it, a clearer explanation may possibly be arrived at. Under 
present conditions brush tires are necessary. It is certain that, tor 9 10 
of the pastures, if they were not burned, the grass would not grow again 
or, at any rate, the animal would be unable to eat it on account of the stub- 
ble being too hard and ot too poor food value On the other hand, the fires 
destroy insects, especially ticks which, at a certain period of the year (July- 
August) mount to the tops oi the grasses to await the approach of some 
mammal (man, dogs, cattle) to which they can attach themselves. 

But as long as the pastures are burned, their botanical composition 
cannot be improved, and the leguminous plants in particular, which are 
dwarfed and hidden among the thorny scrub, cannot spread. The ve^ * .ouch 
itself, having a vegetative apparatus which, on the contrary to certain 
grasses, cannot adapt itself to being burnt, disappears. 
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Mowing, by preventing the formation of stubble allows the grasss to 
grow again and improves the pasture. It produces the same results as 
fire and allows other species to multiply and spread. Mowing by machinery 
is obviously impossible on such immense pastures and can only be done by 
the animals themselves, by dividing the pastures into plots into which the 
animals are turned in measure as the grass is cut down to the soil. This 
proves the necessity of dividing the pastures into fields by fences, as is 
done in South Africa and Australia . This will also be the Malagasy breed- 
ers* method. 

This system has the advantage that all the fodder growing on the past- 
ure can be turned into m£at without allowing it to be lost in smoke. At the 
beginnng, hand mowing should be used as an auxiliary on a small scale and 
a food reserve in silos should be formed ; the operation is simple and eco- 
nomical. 

The systematic destruction of ticks by dipping (described in the Bulle- 
tin economiqne, 2nd. Half-Year, 1912) is a necessary operation. In South 
Africa the operation costs about y 2 d . per head and per bath for larger herds. 

All these operations that are so essential in rearing merit further con- 
sideration, space for which is not available here ; we have Summarised them 
so as to show that they loim an ensemble of work requiring great practical 
skill and a high power of observation and judgement. Can we as yet find 
them in the native rearer ? Certainlv not. 


IV. — Encouragement required for breeding.. 

The riches represented by the Malagasy herd should be utilised well 
as possible, the native production must be increased and European produc- 
tion must be started. The measures required to obtain the best possible 
utilisation of the Malagasy live stock can, therefore, be classed under three 
heads. 

1) Utilisation of the cwstinv hoe stock. At piesent live stock is bought 
in most places in the high plains, either by representatives of the works or 
by middle-men who bring the cattle to the works Tliis is of no importance 
provided that our desired aim is attained. ( >n the one hand, the native pro- 
ducer should be adequately paid for the goods he sells, while, on the other 
hand, the live stock bought by 01 for the works should travel from the buying 
place (usually the high plains) to the place of utilisilion (the works on the 
coast) under the best possible conditions, avoiding losses and decreased 
weight in the living animals so that the works may receive the largest num- 
ber of animals as regularly as possible. 

These conditions could be obtained by the combined action of the Ad- 
ministration and the industrial leaders in the following way : — 

The animals should be bought from the native rearers (either by the 
Administration or by commissioners) and concentrated in specially chos- 
en rearing pastures. In these chosen pastures the herds could be kept un- 
til such time as thc)^ could be transported under suitable conditions. In fact 
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animals in condition can only be shipped on land from March till June ow- 
ing to the state of the rivers in the rainy season or to that of the pastures 
in the dry season. The animals would be partly sent direct to the works, 
the remainder being kept on estates near the coast until wanted by the 
works. These coast estates would be chosen as near as possible to the works, 
always taking into account the fact that it is always possible to ship a cargo 
of cattle in a few hours from any point on the coast to one of the two 
ports (Majunga or Diego), where the most important centres of consumption 
are situated. These estates should be chiefly placed in certain valleys on 
the west coast that are flooded during the rainy season but which are cov- 
ered with abundant grass as soon as the waters have gone down. These 
pastures remain green throughout the dry season, especially if they are 
eaten down by live stock. 

The maintenance of the herd in these estates, the transport of the anim- 
als by certain routes, specially provided with stocks of forage, would be 
incumbent on the Administration, which would thus be of great service to 
the industrial leaders who would thus be sure of regular supplies for their 
works. 

This scheme is only indicated sketchily and could be modified so as to 
suit any practical considerations. 

2) Encouragement to native rearing. — The best, surest and most effi- 
cacious encouragement would be given by increasing the buying price of 
the> cattle, providing safety in the transactions which are naturally falsi- 
fied by the too numerous middlemen, and the suppression of the losses and 
depreciation in the cattle owing to transport. 

All those measures tending to help the native to form better habits re- 
garding the care of livestock, the improvement of the breed b\ selection, 
castrating the young animals, would be ol more eflect These measures 
would be the work of the veterinary surgeons, the heads of districts during 
demonstration and educational tours to be made in the breeding regions 

3) Encouragement to European breeding. — The conclusion drawn from 
the preceding observations shows that breeding, owing to the low price of 
live stock, pays Europeans but poorly. However, it is omv the Europeans 
that can assure a regular supply, both as to quantit\ and quality, in the 
future to the works. Facilitations should then be given them for installing 
and organising rearing concerns by providing the land required. 

The methods used in these concerns should be deduced from what has 
been done under similar conditions in other countries, while taking into ac- 
count the customs of the country and the mentality of the inhabitants. 
As regards this the collaboration of the Administration will be necessary. 
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GENERAL INFORMATION. 

I - Agriculture in Burma. — Adamson”, *JI, m Hie Bulletin ot lh Imperial Institute, 
Vol XVI, No i, pp 40*71) |- 1 Mip I^mdon, January March, 1018. 

The plains of Burma comprise 4 zones, a wet zone covering nearly the 
whole of Lower Burma, with rainfall varying from 70 to 200 in., a dry zone 
extending from the border of Lower Bunua north through 1 ])])er Burma 
to the latitude of Shwebo, with a rainfall varying from 25 to 40 in., and 
north of this another wet zone, with a rainfall varying from bo to 100 in. 
The Uplands to the east of Lower Burma have a rainfall varying from 40 
to bo in., and a soil capable of yielding main of the products of a temperate 
zone, but hitherto undeveloped To the west and north of Upper Burma 
lie the Chin and Kachin Ilills, of no agricultural importance. Cultivation 
is carried on by native industry, and almost entirely under native owner- 
ship of the lands, or by direct lea.se by the State to the cultivator, in small 
farms unless the applicant requires land lor special staples such as rubber, 
tea or indigo. There are few' holdings of more than 1 000 acres. The chief 
difficulties hindering agricultural development in Burma arc : ■ - the lack of 
means of communication (there are only 1 50^ miles of railway and 2 100 
miles put down on paper as metallec. roads, but really only fit for bullock- 
cart traffic) ; scarcity and high cost of capital (the rate of interest is never 
less than 20% and often reaches 50%) ; cattle disease Attempts have been 
made to cope with the last 2 difficulties by establishing co-operative credit 
societies and cattle insurance societies 

The Agricultural Department of Burma has an institute and experi- 
mental farm at Mandalay and 7 experiment stations in different parts of 
the province. Its work includes seed selection, seed distribution, the experi- 
mental introduction of new products, agricultural education, the introduc- 
tion of improved agricultural implements (of which a stock is kept for sale 
to cultivators), the control of diseases and pests of plants, analyses of 
field cultures and mammal tests, the conveyance of agricultural informa- 
tion to the public, the publishing of bulletins on various subjects. 

[Absnact Nt . 1) 
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The cropped areas in the plains for the year 1916-17 were : — Cereals : 
rice, 10 569 821 ; wheat, 47 580 ; millet, 751 564 ; maize, 170 285 ; grain, 
68 429 ; other cereals, 64 550 acres ; Oils seeds : linseed, 458 ; sesame, 1 216 772 ; 
rape and mustard, 3306; groundnut, 261 378; other oil seeds, 116 acres; 
Condiments : chillies, 77 195 ; onions, 20 972 ; various, 3 560 acres ; Sugar : 
sugar cane, 18 136 ; toddy tree groves, 22 651 acres ; Fibres : cotton, 223 401 
acres ; other fibres, 607 acres ; Dyes : indigo, 263 acres : Drugs , narcotics , etc : 
coffee, 81 ; tea, 1 799 ; tobacco, 73 722 ; betel vine, 5 337 ; betel nut, 33 815 ; 
other narcotics, 75 acres ; Fodder crops : 84 651 acres ; Beans and pulses ; 
664 817 acres ; Vegetables : tomatoes, 17 952 ; other vegetables, 39 462 acres ; 
Gardens and orchards : 42b 997 acres ; Miscellaneous food crops: 9850 acres ; 
Rubber : 59 257 acres ; ( Hher non-food crops : 92 220 acres ; Total cropped area : 
15 041 079 acres. 

The following are the export figures of the most important by-products 
of agriculture for 1915-16 : - * Rice bran and meal, 249 218 cwt. ; fruit and 
vegetables, dry, salted and preserved, 21 203 cwt. ; vegetable oils, 393 332 
gallons ; oil cake, 850 351 cwt. 

The area cropped during 1916-17 more than once was 626 553 acres, 
and the current fallows 3 937 786 acres. The area officially returned as 
culturable waste, exclusive of reserved forests, was 23 336 435 acres, and in- 
cluded grazing land, land unsuited for rice cultivation and on which no 
other produce has yet been attempted, and land that could be cultivated 
only by large expenditure on bunds. Less than 9 % of the cropped area is 
irrigated, the gross irrigated area being 1 304 403 acres of which 490 344 acre-, 
are irrigated by the large Government canals in Mimbu, Mandalay, Shwebo 
and Kyaukse districts of Upper Burma. The Northern and Southern 
Shan States, covering an area of 52 000 sq. miles, are not included in the 
above-mentioned cropped area. In this tract the crops mentioned above 
aie grown chiefly for home consumption ; potatoes and tea flourish there 
and are exported. This tract contains much waste land which is suitable 
for wheat and other crops of a temperate climate. In the states adiacent 
to the Chinese frontier the opium poppy is largely cultivated. 

HilLncn throughout Burma practise a very destructive form of cultiva- 
tion called “ Tauugya ”. They migrate from year to year, * tearing, burning 
and cultivating patches of liill forest and cause much damage to the forests 

Unless otherwise staled the following statistics refer to the year 
1915-1916. 

Rice. - This crop occupies over 2 of the cropped area The estimated 
yield is 1. (.50 lb. of paddy per acre. The total outturn of unhusked rice 
in 1916-17 was 6 213 000, and the surplus available for exportation was 
2 70O 000 tons of cleaned rice. The land is kept continuously under rice, 
rarely with a season's rest. Manure is only used in the plant nurseries. 

Sesamum. ~ Eaily sesamum sown at the beginning of the rains and 
reaped 3 months later covers 855 530 acres, and is often followed by a sec- 
ond crop of millet, beans or rice. Late sesamum sown a few months later 
covers 361 242 acres Sesamum is confined almost entirely to the dry zone. 

I The average outturn is 200 lb per acre. The oil extracted by crushing is 
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used for cooking and the oil -cake as food for cattle. Burma does not supply 
her own needs in this commodity, but imports a yearly average of 150 000 
cwt. of sesamum seed and 30 000 gallons of oil. 

Millet. — Red millet (Sorghum vulgar e ; in Burmese, knnfyaung) oc- 
cupies an area of 462 880 acres and white millet (Burmese, Sanpyaung) oc- 
cupies an area of 203 257 acres. The latter produces a grain used as food in 
the upland®. Another variety, little millet (Panicum miliare ; Burmese, 
Lu ), covers an aiea of 85 427 acres and is also used as food. The average 
yield of millet is 450 lb. per acre. The export figures vary greatly from year 
to year, sometimes exceeding 250 000 cwt. 

Maize. — This crop occupies 155 218 acres in the dry zone and 15 067 
acres in the wet zone. The yield per acre is 4 500 cobs or 700 lb. of grain. 

Wheat. - - The area undei wheat is all in the dry zone, the yield being 
600 lb. per acre. The export of wheat is insignificant ; the average annual 
import, chiefly from India, is 100000 cwt. of grain and 400000 cwt. of 
flour. 

Bean s. - - Theic are several kinds : - - white beans (Phaseoln s lunatus ), 
red beans (P. lunatus)/* peyin ” (P. cal car at its), and Goa bean (P so pilocarpus 
tetragonolohiis). The last-named is grown mainly for its swollen, edible 
roots. Beans are chiefly grown in the dry zone. The outturn ]>er acre 
of white beans is 600 lb., and of red beans, the principal article of commerce, 
800 lb. The exportation varies from 33 000 to (>3 000 tons according to the 
yeai. 

(ttound nut. - - Grown mostly in the dry zone. The yield is 1 000 lb. 
per acre. The oil is extracted and as much as 300 000 gallons is exported 
while over 600 000 gallons are imported. % 

Cotton. - Cultivated mostly 111 the dry zone. The staple is somewhat 
short. The yield is 125 lb. of cleaned cotton per acre. There are 
enormous annual imports of cotton yam and goods, amounting in value 
to £4 000 000. 

(tram • - Grown almost exclusively in the dry zone. The yield is 
400 lb per acie. The home production has to be suppleme ted by imports. 

Sugar. - - This* is grown in small areas in most districts of Burma, the 
juice is extracted in wooden presses, and is conveited into cakes of brown 
sugar Much brown sugar is also made from the jiuce of the toddy palm 
( Borassus flahclhler). 

1 ohacco. - - Grown in all districts in Buima 111 small patches on the rich 
alluvial deposits left as mudbunks on the bends of streams, when the water 
falls after the rains. An acre of land is said to produce 8 cwt. of leaves. The 
leaves and stalks (both utilised) are sun-dried. From 8 to 23 million lb. of 
unmanufactured tobacco is exported, while 20 million 11). of unmanufactured 
tobacco is imported annually from India. 

Chillies. — Grown as a field crop chiefly in the diy zone. The average 
yield is 1 boo lb. per acre. The import? (about 4 000 000 lb. a year) usually 
surpass the exports. 

T ea. — Grown in a small area in the Upper Chindwin and Katha districts, 
but is much more extensively cultivated in the Northern Shan States. 
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The leaves are picked in the third and fourth year. There arc 2 methods of 
preparation. In the first the leaves are sun-dried and then steamed. The 
leaves are thrown into brick wells and weighted down. There they fer- 
ment; producing pickled tea or letpet. In the second the leaves are steamed 
and compressed, then loosened and spread out on mats to dry. This is dry 
tea or letpet ehauk. 

Betel nut and Betel vine . - The betel palm {Areca Catechu) is found 
chiefly in the wet zone and the betel vine ( Piper Betle) in all districts. The 
average import of areca nut is 4 2 million lb., and vastly exceeds the ex]>ort 
(about 2 million lb. per annum). 

Rubber . — This crop (Hevea) was hardly known until 12 years ago. It is 
mostly grown in Tenasserim Division, where the soil and climate are very 
suitable for its growth ; its development is hindered by the lack of means 
of transpot t. The exports of rubber are steadily increasing ; in 1916-17, 
20 54b ewt. were exported. Incus clastua is iouud in considerable quanti- 
ties in the Hukawng Valley. The hillinen extract the rubber by incising 
the bark ; they often tap the roots as well, thus killing the tree. Some 
36000 lb. are brought iu annually. 

( ) reliant s and vardens About one-half of the area is returned as mixed 
gardens, with about 1 '* as plantains, followed in order of importance, by 
mangoes, coconuts oranges, etc. 

* Corests. - - The torests of Burma are more renmneiative than those oi 
any other Indian province. They provide the world’s requirement of teak 
[Tedona grand is) and include 28 567 sq miles of reserved forests and ti 8 755 
sq. miles of unclassed forests liven in unclassed forests teak has always 
been recognised as the exclusive pioptrtv o*’ the Go comment. During 
the year 1915-16, DP 256 tons ol teak valued at £ ^71 000 were sold. The 
outturn of timber other than teak for the same period was Reserved 
trees: pvinkado (Xvha dolabnlonms), 30934 tons worth Rs 443240; 
pa dank (Piennw pus man oca r pas), 082 tons wwth 1^59079; kanvin 
(Lhpterocarfyu s turlnnatns ), 14 >11 tons worth Rs 71 574 , pyinina ( Lager - 
stroemia J'lo^-Rcgmae) , 4 pSi tons worth Rs 10 NSi ; othei reserved trees, 
15484 tons worth Rs 96597 - I # u reserved trees: — in (Diptermarpus 

tuber (Hiatus), tlutya (S fiorea rohusta ), ingviu (Pemacme snavis), 89927 tons 
worth Rs. 297 950 , other unreserved trees, 1 1 j 4S2 tons worth Rs. 11 78 945 ; 
giving a total of 290 joi tons worth £78 600 Other useful timbeis, so 
far little exploited, are : tankkyan (7 er mm alia tumentosa), Pinle kanazo 
( llerihera minor), Yemane ((,melnia arhorea ) . thiugan ( Ho pea odoraia), raa- 
niawga {('aralha interregnna), and thitkado (('edrcla Toona). *In T91 5- iG the 
output of fuel wood was 652 273 tons worth €26600. In the same year the 
minor forest produce w r as worth £68 146, including £17 261 for bamboos, 
£15 323 for cut ch, £24 21 1 for grazing fees, and £1 1 000 for othei articles 
amongst which (besides Incus elastic a rubber, which grows wild) are ■ thitsi 
(Melanorrhoea it sit at a ), found abundantly in the drier forests up to an alti- 
tude of 3 500 ft., and attaining up to 50 or 60 ft. in height with a girth of 
9 ft. when full grown ; on tapping the tree exudes varnish which forms the 
principal constituent of Burmese lacquer ; the ^annual extract is about 
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1,50,000 viss of 3.6 lb. — cutch (. Acacia Catechu) ; natural reserves of cutch 
forests have been formed ; it is used in tanning and dyeing ; in 1915-16, 8 526 
tons of cutch were exported. — Bamboos , growing in profusion in the Forests 
of Burma and used for innumerable domestic purposes ; large scale trials 
made at the Titaghur Paper Mills (Bengal) have shown that bamboo pulp 
is suitable for making high quality paper ; a concession for the extraction of 
bamboos for this purpose has been granted. -- Mangroves and other trees 
with tanning bark. - -Bac, found in large quantities in many parts of Burma, 
in 1915-16, 9 439 tons of lac were exported, — In {Difiterocar pm tutwrculatus) 
and ingyin {Ventacm sitavis) produce a clear resin used for caulking boats, 
etc., and a thick oleo-resin used tor torches; these products, known as 
“ endwe ”, are largely consumed in Burma ; an output of 1 532692 lb. was 
returned for 1915-16 but the amount is probably much underestimated. - 
Myrabolans, very abundant, but no market has yet been found for them ; 
the Allahabad tannery found them to be a useful tanning material when 
combined with Babul bark {Acacia aralnca). — Turpentine ; pine forests 
are found mostly in the Shan States and Chin Ilills ; they consist mostly 
of Punts Kltasya, which gives high quality turpentine, but it is not yet manu- 
factured in Burma. - - Rock dannnar, a valuable varnish obtained from 
the ” thiugan ” tree {I to pea odor at a). - - Pwenvet, a dammar made by bees 
in a funnel-shaped opening at the moiilh of theii hives ; used clnefly for 
caulking boats , 18 000 lb. were produced in 1915-16. - - Wood oil, an oleo- 
resin called gurjan oil in India and kanyin-si in Bunna, obtained from the 
Kanyin tree ( Ihptcrocarpus turbmatus) ; used for varnish, lithographic ink, 
as a substitute for balsam of Copaiba 

Agricultural stuck. - The 1916-17 census gave a rotund of 
5 million cattle, of which nearly half are bulls or bullocks, and 1 V, mil- 
lion buffaloes Butcher meat and milk are unobtainable except in the vi- 
cinity of towns. Sheep breeding is almost unknown, although the climate 
of parts of Upper Burma and especial 1 y of the Shan States would be most 
suitable for the purpose. The Burmese pony is a very superior animal ; 
the infusion of foreign blood has not been very successful Mules are not 
bred, although thousands are required in Burma every year. I11 1915-16, 
106 787 cwt. of raw hides weie exported in 1913-1914, the figure was 170 781 
cwt.). 

fisheries provide a .substantial part of the food consumed in Burma. 
In Bassein audTavov districts valuable turtle banks are leased for the collec- 
tion of eggs. At Merein 011 the Tenasserin coast there aie pearl fisheries 
where Mi. Solomon attempted to produce pearls artificially with encourag- 
ing results ; he slips some irritating substance below the manths of the 
oysters, and imprisons them in floating crates, where he feeds them for about 
18 months. The irritation causes the animal to cover the cause of offence 
with nacreous secretions. Despite her wealth in fisheries, Burma docs not 
provide enough fish foi home consumption. In 1913-14, an average year, 
264 000 cwt. of salted and unsalted fish w r ere imported, chiefly from the 
Straits Settlements and India. 
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2 - The “ Mission Antipaludique ” to the Eastern Army and the Control ot Pa- 

Itidism.— I. Work and Results of the Anti-paludie Mission to the Eastern Army, in the 
Bulletin dda Sociitt de Pathologic exoUque, Year XI, No. 6, pp. 456-469 -f 1 Map. Faiis, 
June 12, 1918 — II. Blanc, G. and Hbckenroth, F., Distribution of P.iludism in the 
Koiitza Region (I^>wer Albania), Map of Blood Counts Ibid pp 470-183 — III. Dela- 
MARE, G. and Robin, Map showing the Paludism of the Albano-Mactdonian Confines, 
Ibid , pp. 483-503 -f 1 Map. — IV. Martin, 1 , , Technical Article on Anti-larval Measures 
to be carried out on the Ground. Ibid., pp. 5 ° 3 - 5 I 7 - — V BnssifeRE, F, Paludism and 
D/ainage, Work carried out in the Eksissu Region, Western Macedonia. Ibid , pp. 517- 
530 -f 12 Maps -f Figs, and Photographs — VI. JOyeijx, C , Note on Macedonian 
Culicidue. Ibid., pp. 530-547 -f 32 Figs. — VII. Bibliographical Index Ibid , p. 547. 

M. J. Godard, former Tinder vSecretary of State for Public Health in 
Prance, sent, at the beginning of 1917, in agreement with the Commandant 
and Direction of the Health Service of the Eastern Army, a Mission for anti- 
malarial prophylaxia. The work done by the mission was extremely use- 
ful, as Macedonia is the greatest reservoir of malaria in Europe, and import- 
ant results were obtained. 

I. — In the paper entitled Travaitx et rcsultats do la Mission anti pa- 
htdique d V Amice d' Orient a general introduction is followed bv a study of 
Macedonia, the organisation of the Mission, its work, endemic indices (this 
index is found by fixing the blood counts by the method described by MM. 
Skuoent), anti-larval measures, the control of the adult mosquito and pro- 
tection against the virus. 

1 J. Study of the distribution of malaria in the Koritza region (Power 
Albania). The authors have taken the blood counts for the diiferent vill- 
ages in their sector, a very malarial region, and have prepared a map show- 
ing the results. The variations found in the counts in river-side villages 
show up local conditions produced by watercourses. 

III. — The authors have made a map showing the malaria present on 
the Albar»-Macedoman confines, a region which, save the Prespa valley, is 
little affected. 

IV. — In his technical report on anti-larval work to be carried out, the 
author deals in order with cantonments (for troops in the fields), rivers (in 
their centre and on their banks), streams, useful stagnant water (wells, irri- 
gations, watering-ponds), useless stagnant water, the construction of open 
drains, underdrainage, aiid summary levelling. 

V. - -Malaria and drainage * account of the work done in the Eksissii 
region (western Macedonia). 

VI ■ The author, in a note on Macedonian Culicidae, studies the geo- 
graphical distribution of the Macedonian species, describes the larvae and 
gives his researches on hibernation, the “ anophelian index ” (percentage 
of infected anopheles), and other parasites of anopheles (Flagellates and Tre 
nmtodes). m 

VII. — Bibliography of 10 publications dealing with questions relating 
to malaria. 
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3 - The Migration Of Mosquitos. — Headlbb, T. J., In the Scientific American Supple- 

ment, Vol. I,XXXV, No. 2205, pp. 214-21 5. New York, April 6, 1918. 

The problem of the destruction of the mosquitos in a given locality is 
complicated by the fact that the insects migrate, often over long distances. 
Entomologists who have studied the question have found that certain spe- 
cies of Anopheles can travel as far as 60 miles (observations of Mitchell 
in 1879 and 1886 and Young in 1909, etc.). The species that fly farthest 
are usually those that lay their eggs on salt marshes. 

The cause of mosquito migrations is obscure, but it can be assumed that 
they are due to the need of finding more abundant food when a species 
breeds very intensely upon a large area. INFRINGE and ORENSTEIN have 
shown at Panama that swarms of Anopheles albimanus (an important car- 
rier of malaria) regularly flew % a mile from their ordinary habitat to a 
village in order to find food, returning before morning. 

When swarms migrate over long distances they usually find breeding 
places near their food supply and rarely return to where they were bred. 

Air movements, atmospheric moisture and temperature influence mi- 
gration 0 

'1 author considers that long-distance flights are due to the search 
for food. Air currents, as long as they are not too high to prohibit move- 
ment, do not affect the short ordinary flights, while winds of low velocity 
appear to favour long flights. 

These facts show that in the practical work of control all the species in- 
festing a given localtiy must be studied for a whole summer, so as to deter- 
mine which arc indigenous and which visitors. The sources of the imvading 
] Jests should also be found and eliminated. 

4 - Hibernation of Mosquito Larvae, in Macedonia. — eacaze, 11., in the Bulletin dc 

la SociHt dc Pathologic cxolique, Vol XI, No. 8, pp. 720-730. Paris, October 9, 1018. 

The Antimalaria 1 Mission of the Eastern Army has found •- at any 
rate in "Macedonia, where the work was carried out- -that the mosquitos 
Pyrclophonis palesUnensis (Theobald, 1903), ( id ex pipiens (Tinne, 1758) 
and X'ranolmnu xm^mculato (Edwards, 1913) can hibernate in the larval 
state. 

5 - Food Chemistry in the Service of Human Nutrition. — Shi kmvnn, h c , in the 

Journal of Induct lal and Engineering Chemistry , Vol. X, No 5, pp 383-390 Biblio- 
graphy of 30 Publications. New York, May 1, 1918. 

The author discusses in detail the question as to how adequacy 5 * 7 of nu- 
trition can be combined with suA a use of food as to produce both financial 
and national economy. 

An adequate diet should provide sufficient amounts of digestible organic 
mitiieuts to yield the uecessaq^number of calories of energy. The average 
hourly expenditure of energy by an average man (70 kg.) under different 
conditions of activity is (calories) : — 

vSleeping, bo-70 ; awake, lying still, 70-85 ; sitting at rest, 100 ; standing 
at rest, 115 ; tailoring, 135 ; typewriting rapidly, 140 ; bookbinding, 170 ; 
light exercise (bicycle ergometer), 170 ; shoemaking, 180 ; walking slowly 
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(about 2 V3 miles per hr.), 200 ; carpentry, 240 ; metal working, 240 ; indus- 
trial painting, 240 ; active exercise (bicycle eigometer), 290 ; walking 
actively (about 3 3 /« miles per hr.), 300 ; stoneworking, 400 ; severe exercise 
(bicycle ergometer), 450 ; sawing wood, 480 ; running (about 5 y l miles per 
hr.), 5°°; very severe exercise (bicycle ergometer), 600. 

The daily food allowances for healthy boys should provide a quantity of 
energy equivalent to 900-1 200 calories for boys under 2 years, 1 200-1 500 
for those from 4 to 5 years, 1 700-2 000 for those from 9 to 10 years, 2 600- 
3 100 for those from 14 to 15 years, 2 700-3 400 for those from 16 to 17 years. 
The requirements of girls are somewhat lower, especially after 8 or 9 years. 
The maintenance of an optimum degree of fatness (which, as Symonds has 
shown, is very near the average of healthy Americans) is usually the best 
evidence that the energy value of the diet is well adjusted to the needs of 
the individual. The estimation of the calories in the food is not necessary 
as a means of establishing the adequacy of the customary food intake if 
this is already established by the obvious condition of nutrition of the indi- 
vidual concerned ; but if it is a question of rationing either an individual or 
a community then adequate energy value of the ration is the first thing 
that must be considered, for only when the energy supply is adequate can 
the tissue-building constituents of the body and of the food be conserved 
to the best advantage. 

The author estimates the daily protein requirement of a man to be about 
75 gm . The requirements of children for protein as well as other tissue- build- 
ing material will be considered as proportional to their energy requirements 
and therefore much higher per unit of weight than in the case of adults. An 
adequate diet should provide a suitable quantity of ash constituents and 
furnish them in suitable proportions. A series of researches show that the 
average American dietary contains n much more liberal margin of protein 
than of either phosphorus or calcium, and that while the danger of a pro- 
tein deficiency is rarely serious the danger of a deficiency of phosphorus 
or calcium is more important. Phosphorus deficiencies are plainly more fre- 
quent than are deficiencies of protein, and calcium deficiencies are more 
frequent still. The old assumption that adequate protein may be taken as 
meaning adequate supplies of all tissue-buildiug material is found to be 
wholly misleading. 

The iron requirement may average about 0.010 gm. and the correspond- 
ing standard be placed at 0.015 gm. per man per day. On this basis it 
would appear that the danger of a deficient intake of iron on freely chosen 
diet is less than in the case of calcium but much greater than is the danger 
of a deficiency of protein. 

For growing children the standard allowances of these substances in 
grams per 100 calories may be reckoned as 2.5 gm. of protein (which should 
be mainly in the form of milk protein in the dietaries of growing children), 
0.048 gm. of phosphorus, 0.023 gm. of calcium, and 0.0005 gm. of iron. In 
addition an adequate diet supplies the organism with sufficient quantities 
of those substances so far unidentified, i."e. food hormones or vita mines. 

The vitamine requirement cannot be stated in term of actual weights of 
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Fat-Soluble A and of Water-Soluble B, but the percentages of certain foods 
rich in the one or the other of these essentials which suffice to make an other- 
wise satisfactory diet adequate for normal growth and reproduction have 
been determined experimentally by Osborne and Mendel and by McCol- 
lum and his associates, so that the relative richness of several of the chief 
types of food in these dietary essentials is known in a general way, so that 
tins factor of food value can be taken into account in considering the promi- 
nence which should be given to each type of food in planning an adequate 
and economical diet. It is \cry interesting to find how generally the types 
of food rich in calcium (milk, eggs, vegetables) aie rich in vitamines as well, 
so that in safeguarding against deficiency of the element most likely to be 
deficient, an ample intake of vitamines is assured. 

An adequate diet should include a sufficient amount of material of such 
physical character as to ensure the proper handling of the food mass and 
its residue in the digestive tract. 

Dealing with the application of these principles to the choice of food, 
the author says that " it seems a good general rule for families of any level 
of income or standard of living to spend at least as much for milk as for 
meat, to spend at least as much for vegetables and fruit as for meats 
and fish 

As regards substitutes for wheat the author adds : “ To the extent that 
the saving of white wheat flour means an increased use of the coarser flours 
and of oatmeal and potatoes in bread making (or potatoes in place of white 
bread) this also will result in an improvement in the mineral and vitamine 
content of the diet. To the extent that wheat flour is replaced by maize- 
meal, we may anticipate no appreciable gain or loss in nutririve value 

6 - Action of X Rays on Barley Grains in Relation to Dietary Deficiency. - Weill, 

E. and Mchjriqttand,G., in the Complcs rsnuus dts Sdanus dc la Sucidte de Biologic, Vol. 

LXXXI, No. 21, pp 1 107-1 109 Paris 1918. 

The sterilisation of meat, ceieal grains and pulse destroys the anti- 
beriberic property of these foods, probably owing to the destruction of one 
or more substances of the type of Funk's vitamines (1). The authors 
have attempted to ascertain whether li *avv exposuies to X rays capable 
of disturbing the germinating power of tile seeds could also deprive them 
of their anti-beiiberic power. In the experiments aivhole, raw barley giains 
were divided into 3 groups, which were exposed to the rays for 3, (> and q 
hours respectively. Fifty grains from each lot were spread on water-soaked 
cotton to germinate in diffused light at a tempei attire of 20° C The grains 
exposed lor 3 hours began to germinate after the third day, ami, on the 
tenth day the length of the stems was about equal to that of the control 
grains. The grains exposed to the rays for 0 hours germinated less 
actively and those exposed for 9 hours either germinated late or not at all. 
These seeds as well as the control seeds weie given as the sole food to 
pigeons of approximately equal weight at the rate of 20 gm. per day. 

(1) Sl*c R , Jan mid Feb 1918, Nos 2audi23 (Ed ) 

[ 5 - 6 ] 
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The control grains maintained the pigeons normally, with or without 
increase in weight. The grains treated for 3 hours were given to 2 pigeons, 
to one for 257 days, to the other for 206 days ; the weight of the first changed 
from 355 to 370 gm. and that of the second from 330 to 320 gm. A third 
pigeon received for 167 days grain treated for 9 hours ; its weight increased 
from 300 to 340 gm. None of the pigeons showed any symptom of beriberi, 
or a disturbance of the general health. 

Recently the authors have learnt that there is a form of beriberi that 
manifests itself very late (1). The presents results cannot, therefore, be 
taken to show that treatment with X rays has produced no partial die- 
tary deficiency. But, as the pigeon is so very sensitive to dietary deficien- 
cies in grain, it may be assumed that the eventual deficiency caused by 
the rays is not of great account and that, moreover, the nutritive value 
is not affected, given that the growth curve of the pigeons fed with treated 
grains was similar to that of the pigeons fed on the control seeds. 

7 - Progress in Agricultural Instruction in Latin America. - Expmmnt station 

Rccoid , Vol XXXVIU, No i, pp hmj-joo Wat>humton , n)i8 

A recent executive decree in Colombia provides for the establishment 
of a tiopieal agricultural station annexed to the national institute of agron- 
omy in the municipality of San Lorenzo, department of Tolima. General 
instruction is expected to be given in various brandies of agriculture and 
allied sciences, including vet erinary science and courses will also be arranged 
for students who decile to specialize along certain lines. Particular atten- 
tion will be paid to teaching students how to distinguish beneficial from in- 
jurious insects met with in practical agriculture. The government of the de- 
partment of Ant ioqnia has taken preliminary steps to establish a laboratory 
for the manufacture oi vaccine to lie used by stockmen in the prevention 
of murrain and similar diseases of cattle. A recent executive decree places 
the national meteorological service, established in 1917, under the depart- 
ment of public instruction. 

The school of agricultural mechanics at Bahia Blanca, Argentina, which 
admits pupils oi not less than 7 years of age, had an att sidance oi 32 in 
191b. The shops oi tire school have been equipped with new machinery. 

A Brazilian foiestry service lias been authorized, to be under thcvliree- 
tion of the depaitment of agriculture and to have for its object the eonserva 
tionand improvement of forests and the regulation of all matters pertain- 
ing to them. 

The department of agriculture oi the Dominican Rem mil 1 has pro- 
vided a travelling agricultural instructor to recommend measures for ob- 
taining more abundant yields of staple crops. 

An agricultural school wus recently organised at Charpentier, Haiti. 

An agricultural experiment station of the coeducational schools of 
Amatitlati, Guatemala recently began operations, the equipment having 
been given privately. 
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(i) See/? , Aug 191 8 , No 834 (Ed) 
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In Mexico a school of agriculture was opened in Herinosillo, the capit- 
al of the State of Sonora, in March, 1917, under the direction of the 
governor of that commonwealth. In the same month a national forestry 
school was inaugurated at Covoacan, a suburb of the City of Mexico. The 
agricultural experiment stations in the States of Vera Cruz, Puebla, San 
Luis Potosi, Oaxaca, and Tabasco, have been supplied with modem machin- 
ery and appliances, as well as improved seeds, and instruction by experts 
will be given to farmers in these states. A publication entitled " Revista 
agricola ” has been founded in the national capital. 

An agricultural school has been established in the Department of Leon, 
Nicaragua. The government lias also formulated a plan for a course of in- 
struction in the new national school of agriculture, according to which there 
will be a section lor the instruction of labourers or farm hands, a section 
for agriculturalists 01 farmers, and a section for agronomists or agricul- 
tural engineers. The governor bf each province is to select by competitive 
contests two boys, who have passed the fourth grade of primary instruc- 
tion and are over 13 years of age, for entrance into this school at the expense 
of the State. A school for boys not over 16 years of age, who have studied 
agronomy for at least a year, was opened recently at China udega City, 
with an appropriation of $5 000 for its installation. It is’ equipped with up- 
to-date machinery ad implements necessary for the proper cultivation of 
cereals and other crops, and makes a speciality of teaching its pupils the 
practical use and advantages of machinery in agricultural operations. 

The agricultural bank in Paraguay iias established weather bureaus 
in the principal farming centres and proposes to compile statistics based on 
data obtained from these stations 

The government of Uruguay has granted 10 scholarships in its agricul- 
tural school to young Paraguayans who desire to continue their studies in 
Uruguay. 

A law leeently passed by the Peruvian Congress establishes an indus- 
trial school in the citv ol I quit os. This school has an agricultural depart- 
ment and a depaitment of arts and crafts, and is to be maintained from the 
proceeds of a tax on rubber shipped through the port of Iquitos and on the 
registered tonnage of vessel^ clearing from this port with cargos for delivery 
to the port ol Loreto. The course o r 'cred b\ each department is to extend 
over 3 years The agricultural department is intended to fit students for 
trained work in the vast agricultural region of Peru, east of the Andes Mount- 
ains, much of which is as yet unexplored except in the immediate vicinity 
of navigable streams, and nearly all of which is virgin territory for the 
development of agriculture The site of the agricultural department will 
be the Caucho Ivxperimentnl Station in Iquitos. A11 executive decree 
of April 10, 1917, also provided for the reorganization of the national 
school of agriculture and veterinary science and the enlargement of its 
functions. 

A recent executive deciee in Salvador provides rules and regulations 
for the operation of the plant pathology laboratory established under 
the governmental order of September 19, 1914, f or the study of the diseases 
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of plants and proper methods and remedies for preventing and combating 
them. 

An executive decree in Uruguay places its agronojnic stations under 
the immediate supervision and control of the Department of Foment 0. At 
the suggestion of the park commission of Montevideo, a school for gardeners 
has been established in the national capital for the purpose of supplying 
special skilled labour of this kind. The Uruguay national nursery at Toledo 
is furnishing a large number of trees for planting operations. A recent de- 
cree prescribes tliat persons owning not less than 100 hectares of la 11 1 shall 
be supplied gratis with 100 trees, and it is estimated that 100 000 trees wih 
be distributed annually in this way. The nursery referred to will also do- 
nate to rural communities, schools, police farms, etc.. 100 000 trees during 
the present year and 200000 trees yearly thereafter. For the purpose oi 
inci easing the cultivation of flax, which lias considerably deci eased during 
the last few years, the president of.the Republic has issued a decree requir- 
ing expert agronomists at the Kstanzuela nursery, as well as those at the 
agricultural stations at vSalto, Paysandd, and Cerro Fargo, to investigate 
and report on the different kinds of flax grown in these regions 

8 - Recent Investigations carried out at the Imperial Institute, London ( 1 ). - 

Bulletin of the Imperial Institute , Vol. XVJ, No. r, pp. 1-35. London, Jmiuaiy M,u< h, 

1918. 

Utilisation of rice and its by-products. The Imperial In- 
stitute has investigated the suitability of various kinds of Burmese 
rice for industrial and other purposes (apart from its direct use as food) as 
well as the possibility of utilising rice straw and rice husks for paper-making 
Twelve samples of rice, produced in the course of selection experiments at 
the Agricultural Station, Hmawbi, Bower Burma, were divided into 4 
groups: 1) Hard long grain . Iunala, Letywezin, Baukouk, Taung-deikpau, 
Bausamati ; 2) hard transparent grain : Byatcale, Ngasein; 3) s oft trans- 
parent grain: Beelugyun-Ngasein, Bvatthidat, Bawynt; 4) soft opaqin mi nr 
Byatcale, Sabanet. The following numbers show, for each variety, the si/e 
(number of whole grains in 10 c. volume), percentage of biokeu grains, per- 
centage of husk, and the percentages of proteins, fat, starch, fibre and ash in 
the seeds : — Ivniata : 3(15-40-21. T-14.3-9.1-07-75.3-0. 1-0.5 ; l^ctvwezin : 
477-().M-23 .i-I4.2-iS.c)-o.9-75.2-o. 2-().() ; Bankouk . 390-25 2-21.2-13 7-9 3 
o.b-75 3-0.5-o.b ; Taungdeikpan : 481-35.8-24.5-13 (>-8.9-0.8-75.7-0.3-0 7 ; 
Bansamati : 592-53.1-23.2-13.7-10.0-0 8-74.b-0.1-0 8 ; Byatcale : 388-48 (> 
21.4-14.1-7.4-1.-7b 5-0. 2-0.7 ; Ngasein : 413-9. b-21. 1-14. 1 -(>.9-0.9-77.3-0 2-o.(>. 
Beelugyun-Ngasein : 295-50.b-i9.b-12 (>-8.0-0.7-77.9-0. 2-o.b ; Byatthidat : 
34b-ib.2-2o.7-i2.()-8.o-o.b-77.5-o.2-o.8 ; Bawyut : 383-11.b-21.2-15.8-7 9-0 7- 
7b.b-0.2-0.8U Byatcale: 314-32.5-20.8-13.5-7.4-0.7-77.5-0.2-0.7 ; vSabauel : 
3b4-13.b-21.3-14.3-6.9-0 b-77.3-0.2-0.7. 

TheKmata, Letywezin, Byatcale, Bankouk, Taung-deikpau and Ngasein 
varieties were judged of good quality both for consumption and for milling. 
The Beelugyun-Ngasein and Byatcale varieties were, however, judged 
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differently by the different experts and seem most suitable for milling. All 
the 12 varieties were judged to be suitable for brewing and starch manufac- 
ture. 

Rice straw from Egypt and containing 11.8 % of water, 17.6 % of 
ash, 50 % of cellulose (the last two figures expressed on the dry straw), 
length of ultimate fibres o.hto 3.0 mm., mostly 0.9 to 1.3 mm, gave on treat- 
ing with caustic soda (boiling at I40°C. for 4 hours) at strengths of 4 to 1.5%, 
yields of bleachable pulp varying from 44 to 53 %. By treating with milk 
of lime (20 parts of CaO per 100 of straw for 12 hours at I40°C.) a yield of 
5 (1 % of a pulp that could not be bleached satisfactorily was obtained. The 
pulp obtained by both methods was of good quality. 

The sample of rice busks examined contained 7.9 % of moisture and 
the dry husks yielded T4.7 % of ash and 42 % of cellulose. The ultimate 
fibres varied in length fiom 0.5 to 1.5 nun., being mostly from 0.5 to 0.7 
mm. By treating with a 4 % solution of caustic soda for 4 l / 2 hours at I40°C, 
a yield was obtained of 36 % of pulp containing a large proportion of gela- 
tinous material which could not be satisfactorily removed by beating and 
washing. The pulp could not be bleached and gave a weak, brittle paper ; 
it therefore could not be used for paper-making. 

New oil seeds from sierra Leone - Pcntalesma Inriyiacca 
(Nat Ord. Outtiferae) is a large tree confined to tropical West Africa 
where it is known as the " butter or tallow tree ” . It cccurs in small patches 
hi Sierra Leone, but is not common. It is said to be easily grown. The 
dry kernels gi\e a yield of 41 .8 of oil, the characteristics of which are shown 
hi the appended table. The residual meal cannot be used for feeding pur- 
poses and is ol every little value as manure owing to the small amount of 
nitrogen present. 


( umi flushes of sonii oils ftotn .S urm Lioii< 
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A sample of oil described as " piassava oil ” and presumably obtained 
from the fruit of Raphia sp. (several species of this genus, especially R. Sese 
v f the Congo, R. llookeri and R. textilis of the coastal region of tropical West 
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Africa have fruit with a scaly envelope containing oil ; the natives use the 
oil for lighting and lubricating and to some extent as an edible oil) was exa- 
mined. The oil received from Sierra Leone resembled palm oil (Elaeis 
guiticensis) in colour, but was more liquid. 

“ Po-Yoak ” oil is probably derived from a species of Pannarium (Nat. 
Ord. Rosaceae). Several species of this genus occur in West Africa, including 
P. curaiellacfolium, P. excelsum (grey or rough-skinned plum), P. macro - 
phyllim , (ginger -bread plum), P. Mobola (mola or mobola plum), and P. 
polyandrum all with edible fmit. The high iodine value of Po-Yoak oil 
indicates that it belongs to the class of drying soil. 

Naturai pyk -stuffs • — As the war stopped the exportation of syn- 
thetic dyes from Germany, the result was that a number of natural dye- 
stuffs which had been nearly or entirely replaced by the artificial products 
again came into use on a large scale, especially indigo and fustic. The ex- 
ports of indigo from India lose to io 939 cwt. in 1913-14, to 41 932 cwt. 
in 1915-16 and to 33 539 cwt. in 1916-17; these figures were far behind those 
ofsom* 20 years ago, the q\\ orts in 1896-7 being nearly 170 000 cwt. 

Fustic, which consists of the wood cf ( hlor op flora tmetona is obtained 
chiefly from Jamaica, Honduras and Brazil, and in smaller quantities from 
British Honduras In 1913, Jamaica exported 3 450 tons, in 1915, 8 160 tons, 
chiefly to the United States and France. The scarcity of dye-stuffs also 
lead to a search ior new sources of supply of the better-known materials, 
and many samples of such products w r ere sent to the Imperial Institute for 
examination. 

The name Biaziletto is applied to several dve-woods of the West In- 
dies and Central and South America ; the Braziletto of the Bahamas is 
Cucsalpina bahamensis ; that of Brazil is (\ cchinata ; that of the Antilles 
is ( ' hrasihcnvs ; that of Peru and Columbia is C. bicolor ; that of Colombia, 
Venezuela, Mexico, Guatemala, Nicaragua and Lower California is llaema- 
toxylon Brasil clto. The name Brazil wood w*as originally applied to the 
dyc-w'ood of the Kast Indian tree, C acsalpma Sappan now known in com- 
merce as sappan wood, and was transferred to that of the South American 
tiees on the discovery of the New World, the country of Brazil being so 
called on account ol the abundance of red dye-woods there Brazil wood 
w r as at one time largely used as a dye-stuff in Great Britain, but it was re- 
placed to a great extent by the West Atriean camwood {Baphia nitida), 
which is still occasionally imported. The colouring matter of Brazil wood, 
peach wood and sappan wood is freely soluble in waiter, and it was formerly 
used alone for calico-printing and, in conjunction with other dve-w r oods 
for dyeing wool The colours produced by these w r oods are rather fugitive. 
Camwood, with the allied dye-woods, barwood (Pterocarpus Sovamit), 
of West Africa, and red sanders or red sandal wood ( Pterocarpus santalimis) 
of India, is used principally for dyeing wool, giving fairly fast colours. 
Logwood is one of the few natural dye-stuffs that has held its own in com- 
petition with synthetic dyes; it is obtained from Haematoxylon campechia - 
nmn, a native to Mexico and British Honduras, and introduced to most 
of the West India islands and other parts of the tropics. The chief com- 
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mercial sources $re the Campeachy and Yucatan district of Mexico, Jam- 
aica, British Honduras, Haiti and St. Domingo. Mauritius has of late 
supplied considerable quantities of log-wood. 

The manufacture of synthetic indigo has been started in the United 
Kingdom, the United States, France, Switzerland, etc., so that, after the 
war synthetic indigo will compete vigorously with the natural product. In- 
digo is, however, an annual crop and being cheap to grow, may probably 
hold its own. The Imperial Institute has received for examination, sam- 
ples of indigo (which was of rather low grade) from Nyassaland and Nigeria, 
as well as an indigo plant from Natal (Indigo f fra arrecta). This leaves of this 
latter plant contained 9.4 % of moisture and 0.42 % of indigotin ; it was 
judged to be quite satisfactory as a source of indigo. 

A sample of the roots of Indian madder (Rubia cordi folia) , fsom South 
Africa, contained 12.5 % of moisture and 41 % of a matter extracted by 
boiling water and which forms a very good dye. 

A small sample of the lichen Nenropogon mclaxanlhum ( - Vsnea mela- 
\anthum) w r as sent from the Falkland Islands. This lichen is considered by 
some authorities as a variety of Us)iea barbala . It was found that the li- 
chen could be used for the direct dyeing of w ool by boiling with it for 2 or 3 
hours. 

Coppice and tea prom Uganda. — Coffee is the most important crop 
grown on European plantations in Uganda ; its value as an export is only 
exceeded by that of cotton. In 1915-16 theie were 12 162 acres under 
Coffca arahica and 264 acres under C. rohusta. In addition coffee was inter- 
planted with Para rubber on an area of 4747 acres. To this should be 
added the plantations belonging to the various missions and the 10 420^pcres 
of coffee cultivated by natives in 1916-17. Most of the coffee is grown in 
the Buganda province, but rapid progress has been made recently in the 
Northern Province. I11 1916-17 the export w*as 48 6oq cwt. worth £113 939. 
Samples of Robusta coffee from the Government Plantations, at Kampala 
and Kakuiniro, had horn tt to 14 % of parchment and 86 to 89 % of beans ; 
from 156 to 282 beans w r ere required to fill a 50 cc. measure These sam- 
ples weie judged to be of \ery promising quality. 

Though Europeans have begun to cultivate tea in Uganda, it is not yet 
giown 011 a commercial scale The experimental plots at the Government 
Plantations, at Kampala and Kakumiro, have given encouraging results, 
and in 1915-16 the Kampala plot, planted in 1911, yielded 335 lb. of prepared 
tea per acre. A sample of Uganda tea examined at the Imperial Institute 
was found to contain 11.2% of water and the following percentages expressed 
on the dry tea : - - Caffein, 4 7 ; tannin, 12.8 ; ash, 6.2 ; extract (after infu- 
sion for 10 minutes), 32.2. It is thus rich in caffe n as Indian teas usually 
contain only 3 5 to 4.0 % and China teas somewhat less. 

Aromatic oii.s from Stcychku.es. -- Besides Ocimum vinde , the oil of 
which is used for the extraction of thymol (i), several other species of that 
genus have been introduced into Seychelles and now occur in a wild or semi- 
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wild state, e. g., 0 . gratissimuni, known as “ Basilic grandes feuilles ” and 
0 . Basilicum . known as “ Basilic de France”. 

By distilling the whole shoots the former yielded 0.1 % of oil, and the 
latter 0.21 %. Investigations made at the Imperial Institute showed 
that 0 . gratissimnm oil from Seychelles contains 62 % of phenols which 
^vere principally eugenol, while that of the same species from the Ivory Coast 
contains 44 % of phenols which are almost entirely phenol.. The oil of 
Basilicum from Seychelles appears to contain anethole as well as methyl- 
chavicol and thus differs from commercial sweet basil oil. It does not seem 
likely that any considerable market could be found for basil oil from Sey- 
chelles. 

Ajowan (f arum coplicum) seed and thymol. — The plant is grown on 
a commercial scale chiefly in India, and before the war the seeds were 
exported mainly to Germany, where the oil distilled from them was used as 
the principal source of the antiseptic thymol. Since the war the plant has 
been grown experimentally in other parts of the British Empire, including 
Seychelles and several of the West Indian Islands. Samples of the seed 
grown in Seychelles and Montserrat were s *nt to the Imperial Institute for 
examination. Those from the Seychelles (in large part immature) yielded 
3.4 % of thymol and about 9 % of oil. The others yielded 3.1 % of oil 
of sp. gravity at I5°C. 0.925 ; the optical rotation in a 100 mm. tube was 

+ 0.90 0 and the thymol content was 54 % At Montserrat the best results 
were obtained by sowing on November 1 and harvesting 6 months after; 
a yield of n 28 lb. per acre was obtained. Ajowar seed could be grown suc- 
cessfully in the above-mentioned islands as a source of thymol. 

CROPS AND CULTIVATION. 

9 - Climatic Control of the Morphology and Physiology of Beets. -Sn\w,n. n ,i n agricultural 

Sugar , Vol. XIX, Nos. 10-12; Vol. XX, Nos. 1-4 +10 Figs. Chicago, 1918. meteorology 

Vkgktuui; grow 1 ii and reproductive growth. - - Abundant food 
and moisture together with a high temperature favour vegetable growth, 
whereas the contrary conditions stimulate the formation ui the reproduc- 
tive organs From a practical point of view it is. therefore, essential to 
know what external agents influence the morphological state of the plants 
grown so as to favour the bc^t adaptation to the end in view, seed produc- 
tion or abundant vegetable growth 

The most important factors having a marked effect on the growth are 
meteorological factors, especially temperature, the effect of which is domi- 
nant and which, in conjunction with other more or less closely correlated 
phenomena (moisture, evaporation, etc.) makes up what the author calls 
the “ thermal whole In the investigations described by the author 
an analysis of the environment in many sugar beet-growing districts of the 
United States as w r cll as in the wild beet district has made it possible to 
determine very exactly the-effets of climate on this plant, especially w r ith re- 
spect to seed-production. The mother beets were planted successively be- 
tween spring, and the season when the gradually increasing temperature had 
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reached its maximum. When the moisture and food conditions are equal 
the effect of an increase in temperature is to stimulate physiological 
activity and, consequently, vegetable growth. The later the mother beets 
are planted, the smaller is the percentage of fertile plants, until finally only 
plants without floral branches remain. 

Effect of temperature on the crown — In the spring the aerial 
part may develop in a vegetative sense or a reproductive sense according 
to the weather during the first growing phases The floral branches may 
develop late even when the plants have already formed their first leaj 
whorls. In a general way it may even be said that the bud cells are capable 
of reproductive development at any moment of the growing period so long 
as growth is slow. 

Tiie necessity of a protracted period of growth. — A more or 
less protracted period of restrained growth is necessary for the formation 
of the reproductive organs This is shown by the two following experi- 
ments : 

1 st Experiment. — The mother beets were stored during the winter at 
a sufficiently low temperatuie to prevent all growth. At the time of plant- 
ing they were dry and shrunken so that growth began late, when the average 
temperature was above to°C, rising rapidly during May. Consequently, 
as a result of the warm temperature, growth was very rapid, resulting in 
the production of a large quantity of leaves and branches and few .seeds. 

2nd Experiment. - - The mother beets were stored during winter at 
a Temperature sufficiently high to permit of restrained growth. At the time 
of planting they were plump, and the buds big and ready to burst. Imme- 
diately after the plants began to grow while the average temperature was 
still low. The temperature (lining May was lower than that of the first 
experiment. The lesult was restrained giowth of the vegetative organs 
and good seed -production. 

To assure good reproductive growth of the beet the mother beets must 
be stored during winter at a temperature sufficiently low to prevent all 
growth and the temperature during the first weeks after planting must be 
low. 

A REST PERIOD NOT NKCECESSARY TO DETERMINE REPRODUCTIVE 
dkvkt opment. - - In certain districts, such as f hose of North America. 0 
rest period may even prove harmful for the reasons already giveu. In the 
Salt River Valley, Arizona (wheie frosts are practically unknown, the 
winter never cold enough to stop all growth and the conditions in early 
spring favourable to moderate growth) sowing in November gives a high 
percentage of annual beets and a good seed yield vSiinilar phenomena 
occur in the wild beet habitat in the Mediterranean coastal district where 
the mild winter and cool spring assure reproductive growth. 

Influence of sii.o. — To protect beets in North America from the in- 
jurious effects of the cold winters they must be kept in sillos, care being 
taken that the temperature is similar to that of the natural habitat of the 
plant so as to prevent complete stoppage of growth. The average tempe- 
rature of the natural habitat (Adriatic district) from mid-November to the 

It] 
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end of March varies from 4.5 0 to io°C. In the silos the temperature is above 
4.50 till December 20, but then decreases rapidly till it is sometimes even 
lower than the surrounding air. The result is that the period of slow growth 
which ends towards December 20 does not suffice to assure reproductive 
development during the following spring. It is, therefore, necessary to 
plant early so that the first stages of growth may take place in an envi- 
ronment which is not yet too warm. 

Temperature limit for reproductive development. — Experi- 
ments made in Salt Take Valley in which beets were planted at different 
seasons showed the maximum temperature limit for reproductive develop- 
ment to lie between 10 and n°C. 

Excess op reproductive development. — When low temperature, 
scarcity of food, and other phenomena capable of lowering physiological 
activity act too long on the plant, an excess of reproductive growth accom- 
panied by complete absence of foliage results, so that the plant runs en- 
tirely to seed. As the assimilation is insuffievnt to assure the development 
and ripening of the seeds the yield is much lower. Disease, drought, soil 
.sterility, etc. may have effects similar to those of low temperature. 

Cause of the various morphological phases of the beet. — The 
plienc niena described above make it possible to exjtlain satsfactorilv the 
following phases : 

1) The wild beet as an annual. Seedlings from seeds germinating in 
autumn are exposed to prolonged restrained growth when a mild winter 
is followed by a cool spring, (howtli is then increased by the rise in temp- 
erature and by showers, which favour the development of the reproduc- 
tive organs which have already started to grow during the winter and be- 
ginning of spring. 

2) The icild heel as a biennial . — When, for some reason or other, the 
seeds do not begin to germinate in autumn but only with the first warm and 
rniny days of spring, the period of restrained growth is absent and the plant 
develops only leaves and sterile branches. The following winter these 
plants may, like annuals, be subjected to conditions deternmn ng slow growth 
which enables them to produce fertile branclie c and rii>e seed. 

3) The wild beet as a seed-bearing perennial. * - When wild beets can 
survive a certain number of years (4 to 7) they are exposed each winter to 
conditions causing retrained growth with a resultant good seed yield in 
summer. 

4) The cultivated heel as an annual . - When, after sowing in April, the 

weather remains cold for more than n month so as to allow restrained grovsth 
of the shoots, many plants behave as annuals. Suminci drought, by lctard- 
ing growth, also causes a higli percentage of annuals. 

5 ) The cultivated beet as a biennial. a) tst phase : - Date sowing in 
j rich soil ; as there is no period of restrained growth the development of 
I the plant is purely vegetative. 

b) 2ND phase. — The beets are stored in the silo during winter nnd 
[if the conditions given above are observed, they will produce much, seed 
|thc following summer. ' * 
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6) The cultivated beet as an unfruitful biennial. -- In many districts of 
the United States the passage from winter to summer is too stfdden, making 
the second-year plants bad seed-producers. 

7) The cultivated beet as a seed-bearing or unfruitful perennial. — Peren- 
nial seed-bearing beets may be obtained by keeping the mother-beets in 
the silo from winter to winter, and unfruitful perennials by growing them 
in a hot house. 

' Commercial production of sugar beet seeds. — Sterility of mother 
beets causes considerable loss annually in the greater part of the United 
States and the south-west of Russia. In these districts the temperature 
rises suddenly at the beginning of spring, thus preventing any period of re- 
strained growth. To avoid such loss the temperature in the silos must be 
controlled and the mother beets planted as early as possible in spring, even 
at the risk of incurring damage from frost. On the other hand, the temp- 
erature of Utah, U. S. A. and Prag-Vienna, Austria, is similar to that of the 
habitat of the wild beet. The relatively mild winter does not completely 
arrest growth and allows the beets to be planted very early in spring. Toss 
from sterility is, thus, very rare in these districts. 

Biochemical causes of reproductive and vkgetatve growth. - - 
These are not yet definitely known. When conditions favour reproductive 
growth the cells of the growing points contain much glucose and no starch. 
When there is a tendency towards vegetative giowth these conditions are 
reversed. 

10 - Investigations into Soil Acidity, in the United States. — 1 Allison, i\ K. ami 
Cook, K. C , The Ertect of Ammonium Sulphate on S >il Aridity, in Soil Sc’efke, Vol. 
Ill, No. 6, pp 507-512 -}- 1 Pig IDUimou, June, 1917 — IT. Noyes, II A ami Yoder, 
L- (Purdue University, Agricultural Experiment Station, I/ifayette, Indiana), Carbonic 
Acid Gas in Relation to Soil Acidity Changes Ibid. Vol V, No. ?, pp 1 51-159 + 
3 Pigs. 4* Bibliography of 6 Publications, Februaiv, 1918.— UI. Truck}, F, (Dept, of 
Soils, Agricultural Experiment Station, University of Wisconsin), Soil Acidity: i)TtsRc- 
lation to the Growth of Plants, Ibid., Vol V,N6 ’,,pp iOqj95-f Btbliogiapliyof 49 Pub- 
lications, March, i<)i8 — IV, White, J W. (AssoiiaU Prolessoi of Experimental Agron- 
omy, Pennsylvania State College, Agricultural PNpciinnni Station), Soil Acidity ns 
Influenced by Green Manures, in the Joui 'nil of A vuuUuial Repeat cb, Vol XIII, No 3 
pp. 171-107. Wahington, April 15, 1918 

I. -- Effect of ammonium sulphate on soil acidity. - - It is well 
known that this manure increases the acidity of the soil to such an extent 
that, in extreme cases, it prevents ciop growth. The author undertook 
to determine : — 1) this increase in acidity ; 2) the effect of removing part 
of the added nitrogen by means of crops. The soils used were : — 1 nearly 
pure quartz sand, 1 sand, 1 sandy loam, 2 loams, and 1 clay. All were 
acid except the third. The experiments were carried out m greenhouses 
in series of 4 pots, each hoVling 2. 5 lb. of soil |- 1 gin. of superphosphate 
+ 1 gm. of potassium sulphate. Half of the pots also received 0.5 gm. of 
ammonium sulphate. One of each of the treated and untreated pots was 
planted to buckwheat. At the end of every three months a further 0.5 gm. 
of ammonium sulphate was added till 2gm. in all had been given. 
Throughout the whole experiment four crops Vere grown. 

l> wj 
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Results . — At the end of a year there was little difference in the in- 
crease of acidity in the different soils without ammonium sulphate whether 
cropped or fallow. The smallest increase recurred in the quartz sand and 
the greatest in the loam, but there was no relation between chis increase and 
the texture of the soil. 

In the soils with ammonium sulphate the increase in acidity was much 
greacer than in the former (control) pots. The partial removal of nitrogen 
in the crops decreased appreciably the acidity of the quartz sand and clay 
soils, increased it in the loam soils, and left it practically the .same in the 
other three. The average increase in acidity in the soils used (excluding 
the quartz sand) was 4140 lb. of calcium oxide per 3000000 lb. of 
uncultivated soil, and 4 240 lb. in soil which had yielded four crops of 
buckwheat. 

• The increase in acidity produced by 100 lb. of ammonium sulphate cor- 
responded, on an average, to 80 lb. of calcium oxide. 

II. — Carbonic acid in relation to soil acidity changes * - These 
investigations aimed at determining the effect of applying C() 2 to soil on 
the acidify of the soil itself and of the plants. Paraffined Wagner pots, 
each containing an equal weight of soil mixed with manure and lime were 
kept at a uniform degree of moisture and small pepper plants (Capsicum an- 
nuum var. abbreviatum) transplanted into them. There were five series of 
nine pots each, three without any C() 2 , three into which C() 2 was bubbled 
through the soil during 8 hours daily, and three receiving a constant 
stream of C0 2 . There \\erc also two control pots. 

Results. - - Under greenhouse conditions, keeping the water-holding 
capacity of the soil one half satisfied im leased i's acidity. 

Under the same conditions except that the soil was cultivated, acidity 
also increased, but this increase varied with the amount of lime and other 
fertilisers added. 

The application of 0O 2 to cultivated soil which had been either only 
limed or both limed and fertilised, increased its acidity. 

Conclusions. — These results tend to confirm the chemical theories 
of the nature and causes of soil acidity. 

The difference in the reaction of the soil tested to a neutral salt of a 
strong acid or a strong base (potassium nitrate) after the various treat- 
ments, seems to show the acidity of the soil to depend on Lvdrolvtic mass 
action phenomena. 

IT! • - c OIL ACIDITY IN ITS RELATION TO PI ANT GROWTH. - - The ques- 
tion is first discussed generally and qq publications on soil acidity reviewed. 
Prom the data obtained from various sources the authoi has compiled the 
appended table showing the relation between the lime iequiiement of var- 
ious plants and their response to the liming of acid soils, or, their capacity" 
to grow in acid soil. 

Conclusions. - — The amount of lime to be applied in practical agricul- 
ture depends on - 1) the lime requirement of the crop grown ; 2) the acidity 
of the soil ; 3) the fertility of the soil. The lime requirement of a plant is 
subjected to the following factors : - - 1) lime content' of the plant, 2) rate 
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Data on the lime content and regum ment and feeding power for lime of culti - 
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Data on the lime content and requirement and feeding power for lime of cul- 
tivated plants, their response to liming or, reciprocal capacity to °rou on 
and soil (contd) 
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of growth of the plant, j) feeding power of the plant for lime, dependent on 
a) extent and character of root system, I>) internal acidity of roots, 0) ex- 
cretion of carbonic acid by the roots. 

]>v comparing the figures given in the table, especially those expiessitig 
the lime requirement of the different plants, w ith those representing their 
capacity to grow in acid soils, a confirmation will be found of Ihe theory 
tliat the chief disadvantage of the acidity ol the soil is that it prevent ^ the 
plants (especially those requiring much lime, but absorbing it with a cer- 
tain amount oi difficulty) from drawing this base from the soil quickly 
enough to satisfy their requirements. These considerations are important 
in devising a practical and rational liming system 

IV. Son. acidity as influenced hy GREEN manttrks. - - The in- 
vestigations deal with the effect on the acidity of the soil of applications of 
organic matter (green and poultry and barnyard manures) to an acid soil 
from plots fertilised with ammonium sulphate for several consecutive years. 
\\ ith Jots of soil of 500 gin each were mixed either finely cut plants for green 
manure ( soybean, Canada field pea, sweet clover, alfalfa, red clover hairy 
vetch, wheat, rape, oats, mai/.e, rye, timothy, ledtop, sorrel), or barn- 
yard or poultry manure, in quantities corresponding to 10 gm. oi dry mat- 
ter. These mixtures were put 111 large jars and kepi in the open for two 
months and then in a room, the optimum moisture content being maintain- 
ed throughout the nine months of the experiment. 

Results • - I fining the first two weeks the lime requirement of these 
mixtures decreased by about one half, whereas that of the control lots did 
not change An increase in the lime requirement was then observed which 
subsequently greatly exceeded that of the soil at the beginning. At th? 
same time the nitric nitrogen content increased continually till it was double 
that of the control lots. This increise in nitrogen alone is not sufficient 
to account foi the increase in the lime requirement. 

Similai experiments made with the rime green manures previously 
Hed, gave the same results, except that the changes w r ere lowei 

Analyses showed that, at the end of the experiment, the soils with green 
mauuie contained more organic matter than soils with >ut this fertiliser, 
although quite tlneedifths ol the vegetable matter added had disappeared 
during the experiment, the remainder having formed humus soluble in 
dilute alkalis. The plants added in a dry condition were as decomposed 
as those added when gieen. The lots with stable or poultry manure always 
contained moie nitric nitrogen than the controls. 

( oiuhtswns - I11 an acid soil, such as that of the experiment fresh 
green manure decreases the acidity when first dug in, but increases it later. 
Nitrification c cclus under favourable temperature, moisture, and aera- 
tion condition'- and the uitiic nitrogen content of the soil increases, in spite 
of its acidity. The increase in acidity is not due or largely so, to nitrifica- 
tion, but seems to depend on the organic mattci added or its fermented 
lesiduc, though the e\] eiiinents cave no exact indications on this 
subject. 
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11 - On the Actual Number of Bacteria in the Soil. bright, j and conn, h j . (Sdcn- 

1 i lie Proceedings oi th * S >ciciy ot Ameiican Uacieiiologists) in Absh aits of Bacteriology, 
Vol II, No i, Baltimore, i <)iH 

For years soil bacteriologists have been trying to find some satisfactory 
method for determining the actual number of bacteria in the soil. On ac- 
count of the obvious weaknesses of the plate method a more accurate 
method is desiied. The chief difficulties of the plate method are ; - first, that 
many types of soil organisms will not grow cm the ordinary nutrient media, 
and second, that groups of many individuals are often recorded as single 
organisms. A microscopic method oi counting lias recently been devised 
which eliminates these sources of ernor but introduces other possible 
sources, e. g., dead oignmsius may be counted if they lake the stain ; small 
organisms may be overlooked owing to the presence of masses of organic 
matter which may shield them from view, and particles of organic matter 
in the soil may take the stain and thus be counted as organisms 

A series of experiments has been carried out which indicates that : 
i) The plate count of normal soil is generally much lower l ban the coin *■ pond- 
ing microscopic count , 2) the plate count of sterilised soil te inoculated with 
pure cultures of known -oil oiganisms is much, higher Ilian the microscopic 
count in the cases of twooi these organisms which are very small, and lowei 
than the microscopic count in the case ot another, larger organism ; j) the 
normal flora is almost entirely disintegiated In tin* he.il of sterilisation ; 
there is a partial correlation between the plate end microscopic count-. 

In shoit, wheiever the organism ha- been known to grow on the plates 
the plate count has been a** Inch or e\en higher than the microscopic 
count. The reason why the microscopic count in normal soil is so 
much higher than the plate count is because many of the organisms in 
soil do not grow upon the common nutrient media. As regards the actual 
number ot bacteria in soil, it seems reasonable t o assume that theie ma\ be 
5, io, ot even jo times as mam' organisms in normal soil as is shown b\ the 
plate method * 

12 - Isolation and Study of Nitrifying Organisms. r.n»»s. w m .»wi i'rki^e n 

<S ’U’lUilie Pior *«. tfimj * «>f t h ol \m lu.m llutmolo^isl Ibsf'tich o f j- 

w/n 3 , Yol 11, No t,]) r iULimoii mo- 

The purpose of this study was the isolation of the nitrifiving organisms 
from three widely different types of soil a light coloured upla nd silt, neutral 
in reaction, a light coloured -ilt, acid in reaction, and a black garden soil 
having a large amount of 01 game matter, neutral in 1 cad ion. Liquid cul- 
ture media containing ammonia nitrogen for the use of the nitrite formers 
and similar media containing nitiite nitrogen tor the use of the nitrate form- 
ers, were inoculated separately with these soils Of the dif’eient source*-' 
of ammonia and nitrite nitrogen, ammonium sulphate and sodium nitric 
gave the most rapid oxidation. 

J )niiug the two and a half years that this in\ ext iga lion lias been under 
way, the ammonia oxidising oiganisms ol the mutial field soil have been ^al- 
lied through |h enrichment cultures those ol the add soil, 51 enrichment-, 
and those oi the garden soil jS. I'.nrichinents oi the nitrite oxidising organ- 
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isms of the different soils were obtained in a similar way. In the case of 
the N ilrosomonas , the average time required for oxidation of the ammon- 
ium sulphate was .seven days, and for oxidation of the sodium nitrite about 
six days. All attempts to secure pure cultures of the nitrifying organisms 
by means of enrichment cultures and high dilutions failed. The total 
number of nitrifying bacteria increased with the number of enrichment 
cultures, while at the same time this process was accompanied by a gain 
in the number of contaminating forms, a small coccus and a rod which 
occured in great numbers, both in enrichment cultures and on plates of 
washed agar or silicic acid jelly. 

For isolation washed agar and silicic acid jelly ga\e the best results. 
Colonies formed on these media were too small to be picked off by ordinary 
means and a modification of the Barber method was used. A small strip of 
the agar or jelly was* removed to a thin glass slide inverted on the moist 
chamber under the microscope, and the desired colony located and re- 
moved. 

Colonies isolated in this manner were grown in the same kind of 
liquid media used in the beginning of the experiment It was found 
more difficult to isolate N it r own anas than A 'itroheutcr organisms. I11 pure 
cultuie these organisms may be culthated for a long period of time 
without any loss of power to oxidise ammonia or nitrite nitrogen. The 
source of these nitrifying bacteria apparently had no effect on their charac- 
teristics, since the morphology and plivsiology of the organisms obtained 
from the three different soil types were the same. ^ 

13 - Effect of Carbon Dioxide Gas on Bacterial Numbers, Ammonification, and Ni- 
trification. — Noyes, A and Yoder 1/ (8» % n ntilu Pmce»<hmj- oith< Socut} ot Vimiiaiu 

Bu.teriol odists), in ibsh cuts oj ISacft 1 w f o y, Yol II, No i,p -j Biltimon 

In a greenhouse experiment seedlings were subjected to (ai bon dioxide 
ga^ treatments over a period of 9 months The pots in a first series leceived 
no eaibon gas treatment, those in a second series leceived caibou dioxide 
gas treatment^ at the rate of 640 cc. 1 '*i hour pet pot for eight horns each 
day, while those in the third series received caibo 1 dioxide gas treatment 
at the rate of h\o cc. per hour per pot continuously. Bacteriological tests 
were made at the end of the investigation using samples of the unaerated 
soil directly from the pots. 

The results of these tests are given in the following table : 

1 11 hi 

Nocarbon di- Eight hours Continuous 
oxide treat- carbon di-o- carbon di-o- 
meut xid< tieat xule treat- 
ment mrnt 


Bictciial mi mb 1 aft< 1 C A11 

10)0 

10 \ .» 

I T I 3 

to days incubation j irvilioi*cn 

100 0 

100 1 

117 0 

Ammonification 

T 1 >o.o 


. 

Nitiatcs in soil Jk Fou incubation 

j 00 i 

1 i 

1 *) | . -’ 

Nitiatcs in soil after incubation . 

100.0 

( »7-i 

Mi 2 
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14 - The Potassium Requirement of Nitrogen-fixing Bacteria. ---Keen, g p , in smi 

Science, Vol V, No 3, pp. -f* Biiyiojji iplw ol _o Publications. Baltinioic, 

TUH. 

It lias been shown that potassium is one of the inorganic cations essen- 
tial to nitrogen-fixing bacteria. The author attempted to determine the 
extent to which potassium constitutes tliis essential factor under experi* 
mental conditions of plysical control. For the experiments were used pep- 
tone cultures to which were added salt mixtures in varying proportions. 
These were compared with cultures in which the salt mixture contained no 
potassium and control cultures of peptone only. 

The results of the experiment show potasstum to be necessary to the 
development and activity of Bacillus subtilis . If the amount of potassium 
present is not sufficient for the bacteria the magnesium sulphate and calcium 
phosphate contained in the salt mixture have no influence and cannot be 
utilised by B. subtilis. The addition of 0.24 mgm. of potassium in excess of 
the 0.10 mgm. already piesent in the 100 cc. of the dialysed peptone solu- 
tion represents the amount of peptone required for the maximum develop- 
ment and activity of B. subtilis ; the addition of two and a half or five times 
this quantity does not increase the activity of the bacterium It should 
be noted that when the same proportion is mauitauied among the consti- 
tuants of the salt mixture but the total concentration reduced from 0.10 to 
0.09 atmosphere, the formation of ammonia from peptone by B. subtilis is 
not affected. 

15 - The Non persistence of Bacterio toxins in the Soil uj - m-Tan^ox, 11 b ami 

Thvysfy, A C 111 1 In Journal iznc uUmtil Si n m< , Vol IX, Pt i. pp \\ 02 i<> 

Tables. C.unbi nli>r, Xuprt. i*M‘ s 

As soil contains a considerable bacterial flora and is the seat of mini 
bevless bacterial changes, it may be supposed that bacterial toxins form in 
it. This is one oi the most important problems of soil bacteriology, as any 
depression of cell growth due to bacterial toxins must result in a limited 
plant production. Of recent years different workers (RrssEU., Orku; 
Smith, etc), have claimed to have proved experimentally the presence 
of bacterial toxins in the soil through subjecting to heat soil extracts in- 
oculated w r ith a pure culture of Bat dins prodigmsus. Counting the bacteria 
after a short period of incubation showed the fertility of the extracts to 
have been greath increased. Many objections to these results were raised, 
the chief one being that the w olkers" conclusion assumed ipse facto that all 
substances exercising an unfavourable influence on the development oi 
the bacteria (hi comparative samples not treated by heat) are bacterial 
toxins, and, in addition, tliat the various methods of sterilising the soil 
(heat, antiseptics) decompose or destroy the toxins supposed to be in 
the soil. 

The authors have again studied this question, using seven different 
soils. They proved that : 

( 1 ) See abo R Sipt , No (1*M ) 
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1) The extracts of untreated soil varied greatly in their suitability 
to the growth of the test organism ( B . prodigiosus). 

2) Treating the soil extracts with heat (which, according to the pre* 
ceding hypothesis, should have destroyed the bacterial toxins) invariably 
reduced the number of bacteria still further. 

3) Soil extracts treated with antiseptics (which are not supposed to 
destroy the toxins) 'were, on the whole, more favourable to bacterial growth 
than those of untreated soils. It had been objected that previous workers 
(Russell* Greig Smith) had used in their investigations a bacterium 
rarely found in soil (B. prodigiosus). The authors, therefore, inoculated soil 
extracts which had proved least favourable to the growth of B. prodigiosus 
with a micro-organism belonging to the typical bacterial flora of the soil — 
B. fluorescens Hquefacicns. No toxic symptoms were observed, on the 
contrary, abundant growth resulted. 

Conclusions. — Kxceptional results which do not agree with those 
of the authors (one case only in their investigations) must be accepted with 
reserve when they concern a bacterium foreign to the common bacterial 
flora of the soil, such as B. prodigiosus. At present it cannot be affirmed 
that bacterial toxins take part in the partial sterilisation of soil. 

16 - Sampling Field Plots for Bacterial Analysis. — 1 Noyes, h a (Scientific Pro- 
ceedings* of the Sxucty of Ameiican Bacteriologists*), in Abstracts of Bacteriology, Vol 
II, No 1, p 3 Baltimore, 1918 — II Noyes, H A and Voight, E, Ibid , pp 3-4. 
I. — • Method of taking soil samples for bacteriological analysis. — In tak- 
ing soil samples for moisture and chemical work from experimental plots 
many investigators take a large number of samples, mix them, and ana^jjse 
the resultant mixture. Other investigators select a number of spots that 
are apparently representative of the soil, the crop, and the treatment under 
study and analyse each sample individually. This latter method brings, 
out the variations at the spots studied and subsequent samplings from these 
same spots vary mainly as the fertilisati m, cropping, and the cultural prac- 
tices tend to increase or decrease variations. 

In bacteriological work it is not feasible to take the large number of sam- 
ples that would be necessary so that the analysis of a mixture might fall 
within the limits of experimental error. The most satisfactory method is 
to select for bacteriological study those spots which show uniformity in 
chemical tests. Samples are taken at regular intervals, care being taken not 
to sample where the previous sample lias impaired the cultural practice un- 
der investigation. The samples are analysed individually apd the cliauge 
in the diffeiences between samples is studied more closely than the change 
in plot averages. The following correlations are apparent : — 1) results 
can be correlated with differences in the aeration of the plots more than with 
any other factor , >) the smallest variations occur where there is uniform 
average ranking of the place sampled ; 3) where a cultural practice or ferti- 
liser treatment is changing tile organic matter in the soil the change is 
in the same direction on all spots chosen by this method. 

II. - - Weight of held Soil Neci ssary to he taken for Bacterial Analysis. — 

{«•!•] 
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As soils are Dot composed of equal sized particles or of particles of the 
same material, a small sample of soil is not representative. These factors 
make it obvious that no two samples of soil are exactly alike. If the size 
of the portion of soil taken for analysis is decreased beyond a certain point 
a small proportion of the larger, rocky particles must necessarily account 
for a larger percentage of the weight and cut down the area of the sod particles 
in the sample taken. If air -dry samples could be used the aliquot required 
to be representative would be smaller than that required from a moist 
field sample. It has not been proven advisable to use air dry samples and 
so aliquots of the moist field soil are used. 

Among those things which make a ( large portion of field soil necessary 

are : 

1) Since tests for moisture determinations on a silty clay soil, taking 
aliquots from the sample jars as they came from the field, required io gm. 
portions to have the duplicates check regularly to o.i of i%, and since tests 
with a coarse sandy soil have shown that it is necessary to use as much as 
30 gm to get reliable moisture checks, and further since the bacteria must 
be distributed in the sample more or less relative to the internal surface and 
composition of the sample, we are forced to conclude that it would take 
larger portions of soil to get good bacteriological results than it would for 
good moisture results. 

2) Where the ground is covered with plants and their roots are in- 
corporated in the surface soil, it is evident that a large sample must be tak- 
en to represent the soil 

3) When the soil is frozen it is harder to mix the samples and a large 
aliquot must be taken to overcome inaccuracies in attempts at mixing 

The amounts of soil used by investigators were noted to be so differ- 
ent that a questionnaire was sent out to different investigators to ascer- 
tain the amounts of soil taken for bacteriological examination in different 
laboratories 

The questionnaire included other materials than soil and the following 
questions were asked 

1) How many grammes or cubic centimetres of the materials would 
you use ? 

2) How much sterile water would you put this amount of material 
with to make the first dilution 

From the data reported it is evident that there is no agreement among 
different investigators as to the amount of soil to use Investigations made 
by the writers warrant the following conclusions 

1) More than 50 gm of fresh field soil has not been found to increase 
agreement between triplicate tests , less than 40 gm. has caused large var- 
iations with some soils and less than 25 gm of fresh field soil has not been 
found satisfactory. 

2) The staudaid adopted by the writers is 50 gm of field soil mixed 
with 20 cc of sterile distilled water to make the first bacterial dilution. 
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17 - Preliminary Note on Soil* intended for Tee-Qrowinc In Im and Snmatm. — 

Dbuss, J . B., In the Medtdulin^tn pan hit Proefstation voor The*, No. 1 /V, pp. j-a8 

4 -flgs. Batavia, 1918. 

The author calls attention to the insufficiency of chemical analysis 
alone for determining the cultural value of land. The use of mechanical 
analysis and Atterberg's method (1) together with the usual chemical 
analysis give more satisfactory results. 

A brief description is given of the various analytical methods. The 
method described by Mohr was used for the mechanical analysis. In India 
only 6 fractions are made instead of 10 as at Java. But the results obtain- 
ed can be compared if some of the fractions obtained at Java are united. 
So far Atterberg’s figures have not given any noteworthy results, but the 
available data is insufficient. The author briefly describes the changes tak- 
ing place in the soil, using Mohr’s study on Javanese soils as a basis. At- 
tention is directed to the lower black layer found here and there which is 
completely sterile in spite of its fine black colour ; it is probably an old 
layer of humus buried under volcanic ash during an eruption. 

Sonic of the results obtained are examined in detail. On grouping 
the soils analysed in a triangle, it is seen that all the easy -working soils are 
together in one of the angles, the soils hard to work being found in the oppos- 
ite angle. It is remarkable that the Sumatra tea soils form an entirely 
separate group ; they are rich in feldspar and quartz. 

In conclusion the author sums up data on the presence of toxins in 
the soils and suggests that no alarm need be felt as the researches so far 
carried out have given results that are.not at all convincing. 

18 - The “ Integral ” Method for the Growth of Cereal Crops. — Pequito Rebuild, J., 

in Novos Milodos dc Cultura, pp, 272 + 29 I’i ales. Lisbon, printed by “ A. Editora lM ” 

1917 — II. A Vinha Pomona, Year XXXIII, No. 10, pp 261-263 I^sbon, October, 

1918 

The author describes the method devised and applied by him, which 
consisted in uniting a number of improved methods of cultivation advised 
(some a long time ago) by eminent experts and successful fanners. He de- 
scribes these methods discussing them separately : —early and thin sowing 
made with well-chosen seed (Haleet method' Repeated shallow cultivation 
between the rows to keep the soil fresher, and moister at a depth (Algerian 
or Bourdioi, method) , an improved, worked summer fallow ( J ean (2) meth- 
od) ; sowing in small furrows- that are filled up and rolled to encourage 
tillering (Demtchinsky method). The author's method which, for this 
reason is called " integral ” consists in the following operations : - - 1) early 
sowing, after September , 2) choice of a variety with high tillering powers 
and veiy resistant to rust ; 3) sowing in lines about 32 in. apart, with only 
Y 3 the quantity of seed usually sown in the locality where the integral meth- 

(1) Method for determining soil cohesion in which its fluidity, adhesiveness and 
plasticity in relation to its water content are determined. See Vol. 2 of Atterberg’s Die 
Plastizitdt der Tone, in Int. Mitt. f. Bodenkunde, I, No. 1, 1911; see also R , 1913^0. 1239. 

(2) See R , February 1916, No. 386. (Ed.) 
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6d is being applied ; 4) sowing on furrows in the bottoms of which is put 
the manure or fertiliser and then the seed, which is covered with a shallow 
layer of soil so that the furrow in which the plant will appear remains open ; 
5) during the first stage of growth, hill up slightly once or twice, topping 
once or twice, and roll one or more times, which will result in greatly 
stimulating tillering and the development of adventitious roots , 6) during 
winter, profiting from the wide spaces between the lines, a few small furrows 
are opened along side each row of cereal to help surface drainage ; this opera- 
tion can be combined with hilling up ; the field is so arranged that the 
plants grow on the crest of a small ridge, leaving a larger and higher ridge 
in the midst of the space between the rows , 7) repeated harrowings should 
be given in spring, so that the field will be covered with a fine layer of soil 
that will prevent drying up and the growth of weeds ; 8) in the following 
year, the same cereal, or that following in the rotation, will be sown in the 
space between the lines, where the soil has been rested and is yet perfectly 
prepared just as if it had been a cultivated fallow 

The author tested his method on his estate at Alemtejo with poor, 
tertiary soil, where ordinary methods hardly produce 8 9 bush, of wheat per 
acre , he obtained ix.i bush , without needing a fallow and with a saving of 
43 pints of seed and 178 lb. of superphosphate per acre He states that 
he obtained an income of 70 tmlrets per hectare (€6 6s. per acre) in a dis- 
trict where the sale price of land is rarely more than 10 milms per hectare 
(about 1 1 per acre). 

The integral method was also tried in the north of Portugal. In the 
“ Posto Agrano ” of Mmho Litoral 45 bush, per acre were obtained with a 
quantity of seed equal to 5 f> % of that usually sown, whilst the crop grown 
by ordinary methods had nevei been more than 11 1 bush per acre , fine 
ears were obtained 

In the district of Caldas das Taipas, a well-known agriculturist, 
Dr. S Garcia, tried the method, and obtained a yield of 575 fold with rye and 
126 fold with wheat. The latter formed tufts having as many as 130 stems 
and very fine Care , there was a saving of both seed and fertiliser 

19 - The Use of Explosives In Agriculture. - s 1 No 6; of thw Remew 

20 - The Chemical Effects of Applying Lime to the Soil. - 1 ho\gmnd, d r and 

Christie, A W (Division ot \gricultuiul Chemistry, C lifornw Agricultural Experi- 
ment Station), The Chtnm il 1 Jfccts of C* O anil CaCOj on the Sul Pt I The P,tfect 
on Soil Reaction, in Soil Senna, Vol V, No 5. pp 370 3^2 -f Bibliography of 7 Pub- 
lications Riltimou, M.u.1018 - If Christie, A W and Martin, J C , The Chemical 
Effects etc Pt 11 The Effect on Watci o ublt Nutrients m Sals, Ibid , pp 383 301 
+ Bibliography of 13 Pub icatious 

I The effects of calcium oxide and calcium carbonate on soil 
reaction. — For some time this question has aroused great interest among 
agriculturists m connection with the form in which lime should be applied 
to the soil as a fertiliser. It is known that quicklime (CaO, Ca 0 2 H ) is 
sometimes injurious immediately after application even if it be admitted 
that carbonation takes place so rapidly that its ultimate effect is the* same 
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as that of the application of calcium carbonate (CaCO.,). Nevertheless 
the authors considered it advisable to make a closer study of these pheno- 
mena by using the hydrogen electrode method for determining the hydro- 
gen-ion concentration in soil suspensions. 

Three types of soil were used : — i) clay adobe, 2) sandy loam, 3) silty 
clay loam. When added to the soil the calcium oxide first caused a strong 
concentration of hydroxyl-ions, which decreased after a few days and con- 
tinued to decrease slowly. Nevertheless the treated soils were very al- 
kaline, even after some months, as compared with untreated soils or those 
to which calcium carbonate had been added. A large excess of calcium 
oxide may, in certain soils, maintain such a high hydroxyl-ion concentration 
as to inhibit nitrification. The ultimate effects of calcium oxide and cal- 
cium carbonate are not necessarily identical, and more exact observations 
should be made of the reaction (hydrogen-ion concentration) caused by 
lime in its chemical and biological effects. 

II. — Effects of calcium oxide and calcium carbonate the 
water-soluble nutrients in soils. - Three types of soil were examined : 
3 sandy loams, 2 silty clay loams, and 1 clay adobe. In some cases the 
concentration of the soil solution was increased by the addition of calcium 
oxide, the effects of which were more marked than those of calcium car- 
bonate. The effect of lime on soil depends partly on the previous treat- 
ment of the soil, especially on the concentration of its solution. The effect 
was more pronounced in recently cultivated soils or those with a low initial 
concentration. 

Liming increased the water-soluble potash in two soils only and de- 
creased it in two others. The soluble magnesium content was increasedWn 
four soils and decreased in one. The soluble sulphates were increased in 
four soils. In two soils only was there any appreciable increase in soluble 
phosphates. 

The data concerning the solubility of the nutrients were controlled 
by determinations of the freezing-point and electrical conductivity. 

Conclusions. - - All soils do not react chemically to lime in the same 
manner, and a single soil may react differently according to the different 
concentrations of its solution due to cropping or fallowing. Though it is 
not possible to explain the reasons for the changes, it is clear that the ad- 
dition of lime compounds modifies the equilibrium of the complex soil 
solution and that the effects are varied and impossible to predict. To ex- 
plain these phenomena satisfactorily it must be possible to determine all 
the elements concerned in liming. 

21 - The Effect of Gypsum upon the Solubility of Potash in Soils.— mcMilitr,!* r 

(Asustant Soil Chemist, Agricultuial Experiment Station, UnhirMly of Minneota) in 
thv* Jnurml of igi icuHmal Rematch, Vol XIV, No i,pp + Bib h grapliyof 8 Pub- 

lication*; Washington, July i, 1918 

Previous investigations into the solution of potash in soil by gypsum 
have not been undertaken in the field. The author, therefore, carried out 
experiments in which soil with which gypsum was mixed was kept for 
several months under moisture conditions similar to those existing in the 
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field. This moisture in fine-textured soils in damp districts when evaporation 
is low and plants absent, is somewhat below the moisture equivalent. 

Five different types of loam were used and to each was added i % of 
gypsum and the amount of water necessary to maintain approximately the 
moisture equivalent. These samples, as well as the controls, were kept in 
covered flasks, then extracted with water. The potash content of the fil- 
tered solutions was then determined by the chloroplatinate method. In the 
soils to which gypsum had been added there was a considerable increase (al- 
most the double) of the soluble potash content as compared with the ex- 
tracts of the control soils. The fact that in previous investigations the 
action of gypsum did not cause such an increase in soluble potash is probably 
due to the conditions of contact between the soil and the gypsum which 
differed from those found in the field and reproduced by the author in his 
experiments. 

22 - Manufacture of Superphosphates in British India. — The Hoard of trade journal 

Vo 1 C, No 1121, p 724 I<ondon iojS 

The following lesolutions have been tossed by the Board of Agriculture 
in India, as the result of the report of the Committee appointed to consider 
the value of local phosphatic manures. 

I. ' That with a view to encouraging the extended use of phosphatic 
manures, the Board consider that a survey of the resources of the country 
in mineral phosphates should be undertaken by Government. In view of 
the vital importance to Indian agiiculture of keeping the supply of phos- 
phates at a price within the reach of the cultivator, the Board suggests that 
control over all the internal mineial sources of supply should be retained 
by Government. 

II. — That in view of the gieat distance over which manures must be 
carried in India from the centres of supply to the fields of cultivators, the 
Board is of opinion that the question of reducing internal railway rates 
charged on such concentrated manures should be considered by the Railway 
Board. 

23 - Twenty Years’ Work on the Availability of Nitrogen in Nitrate of Soda, Ammonium 

Sulphate, Dried Blood and Farm Manures. — uph\n, j. <; and biair, a w. (New 
lei^ey Agricultural Experiment Station), in S oil Scunce, Vol V, No 4, pp. 291-300 4- 1 
Eig f 2 Tables -f 1 PI ttt -f Hiblmgiuphy of 5 Pub ications. Baltimore, April, 1918 

The problem of the availability of nitrogenous fertilisers has occupied 
the attention of the principal European experiment stations for about 
thirty years. About twenty years ago this question began to be studied in 
America as well and the results obtained there confirmed, on the whole, 
those of European workers. The authors describe a series of investigations 
lasting over twenty years (1898 to 1917) made with five-year rotations 
grown in galvanised iron cylinders set in the earth. The sub-soil used was 
gravelly sand and the top soil loam The basic fertiliser was made up of 
giound tiniest ome, 640 lb. per acre of superphosphate and 320 lb. per 
acre of potassium chloride. The first rotation, begun in 1898, included : 
1) maize, 2) oats or millet, 3) oats or maize, 4) wheat, 5) timothy. The 
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second rotation, begun in 1903, included the same crops except that the 
oats might eventually be replaced by maize. The third and fourth rota- 
tions were similar to the second except that, in the third, rye and oats were 
grown together instead of wheat. The nitrogenous fertilisers used were 
farm manure at the rate of 16 tons per acre of sodium nitrate, 320 lb. per 
acre of ammonium sulphate and dried blood, each equivalent to 320 lb., of 
sodium nitrate per acre. 

Results. -- The amount of sodium nitrate used gave better results 
than the equivalent amount of ammonium sulphate or dried blood. Dur- 
ing the first ten years these two fertilisers gave results almost equal to 
those obtained with sodium nitrate, but after this period increased the 
yield less and less. The average amount of nitrogen recovered in the crops 
during the twenty years was 62.42 % with sodium nitrate, 47.48 % with 
ammonium sulphate, 38. (>9 ° 0 with dried blood and 32.69 %with cow man- 
ure. Cow manure applied at the rate of 16 tons per acre gave yields 
slightly superior to those obtained with sodium nitrate, but the difference 
was not sufficiently great to justify the higher cost of applying nitrogen in 
this form. 

Con c li t sion s . Sodium nitrate as the sole source of nitrogen can, 
if suitably supplied, maintain high yields for a long time. Nitrogen sup- 
plied in this form is more efficacious than an equivalent amount of nitrogen 
supplied in an ammoniacal or organic form. The effect of sodium nitrate 
is to produce larger crops per unit of nitrogen. At the same time the crops 
leave in the soil a larger quantity of crop residues, so that, when -calcium 
carbonate is added to dissolve them, a sufficient supply of organic matter 
is obtained to keep the soil in good physical condition. ^ 

24 - Investigations into the Oxidation of Sulphur in Soils as a Means of Increasing, 
the Availability of Phosphates, and into other Associated Phenomena, in the United 
States. — I J,XPM vn, J. G II. C and Lint, H C , The Oxidation of Snlphur 

in vS >ilx as a Means of Increasing the Availability of Mineral Phosphates, in Son Scimtr, 
Yol I, No (>, pp SHSVf B iltiuiole. 1 line, njTf> — IT. Idem, Sulphur Oxidation in Soils 
and its Infect on the Availability of Mineral Phosphate 4 -. Ibid , Yol II, No 6, pp. <199-538. 
Dceeinbei, — III. LieM\N, J. G. and M\C L^AN, II C , Vegetation Experiments on 

the Avail ibditv ot Tie.ited Phosph ites Ibid , Yol IV, No. .\ } pp 337- JM-. Ootobei, 1917 
— IV. Idem , Experiments with Sulphur- Phosph ite Composts Conducted under Pield 
Conditions Ibid Vol V, No 3, pp *41-250 M.tich, 191 8.— V.Mao Ll'AN, II C , The Oxi- 
dation of Sulphur by Microorganisms in its Relation to the Availability of Phosphates, 
Ibid , Vol V, No. 4, pp. 251-290 4- Bibliography ot 76 Publications, April, 1918 — VI. 
Ames, J. W. and Richmond, T. R., Sullolicatioii in its Relation to Nitrogen Transforma- 
tions. Ibid Vol V, No. 4,pp 311-32T. April, if)i 8. — VII. LIPMA.N, C B and Gericke, 
W. P , The Significance of Sulphur in Sulphate of Ammonium Applied to Certain Soils. 
Ibid., Vol II, No. 1, pp. 8i-86 January, 1018 (1). 

The transformation to sulphates of elementary sulphur in the soil was 
.reported by Makes as early as i86q. Since then especially of recent years, 

(f) See also R Miy, 1012, No 780 ; R July, 1913, No. 784 ; R Nov., IOM, No. 979 *4 /? 
March, 1018, No. 2O4 (FU 1 
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many investigations have been made in Europe and America into the use of 
sulphur as a fertiliser in practical agriculture, special attention being given 
to the oxidation it undergoes. Until these last few years sulphur and its 
compounds were not considered essential constituants of ordinary fertilisers 
and elementary sulphur was used only in experiments, which became very 
numerous owing to the contradictory results obtained by different workers 
(some reporting beneficial effects, some injurious effects and some the com- 
plete absence of any effect at all), and the yet greater divergences in the 
explanations given of the action of sulphur in soil. These investigations, 
however, show the importance of problems concerning the sulphure re- 
quirement of plants, the eventual absence of this element in soil and its 
application as a fertiliser. No less important from a scientific point of view 
is the study of the influence of sulphur on the development of plants and 
micro-organisms, as well as of the theory of this action. 

The investigations described in papers I, II and III on the oxidation 
of sulphur in soils and its effect on the availability of mineral phosphates , show 
the oxidation phenomena, to which the authors give the generic name of 
“ sulphofication ”, to be due essentially to micro-organisms. The first 
result obtained pioved the oxidation of sulphur in sand and soils to make the 
phosphoric acid of the raw mineral phosphates soluble in neutral ammonium 
citrate and even, to a certain degree, in water. The maximum solubility, 
after 30 weeks, was observed in silt loam + mineral phosphates + sulphur, 
in which 85 % of }\ 0 5 was rendcied soluble. In sand, as well as 111 soil, 
the oxidation of sulphur is measuied by the formation of sulphates which 
corresponds to the increase in available P 2 0-. Moisture is an important 
factor in the oxidation of sulphui and consequently, in the solubility of 
raw phosphates. Vegetation experiments showed that compost similar 
to tliat mentioned above may be used as a substitute for superphosphates. 

In support of this conclusion the field experiments made m porous earth - 
cm pots sunk in the ground, described in paper IV, show that, even under 
field conditions the composts already described may be used to make the 
phosphoric acid of mineral phosphates available. Moreover, under suitable 
aeration conditions, temperature is an imporant factor in the oxidation of 
sulphur, so that, to obtain the best results with these composts, they should 
be made up in warm weather. Experiments made with a mixture of 3 parts 
of raw mineral phosphate + 1 part of flowers of sulphur +- b parts of soil, 
showed the largest quantitits of available P 2 0 B to be at a depth of 3 to 4 
inches. 

The investigations mentioned so far are of a preliminary natuie only and 
some of the data are rather uncertain. The author of paper V therefore 
considered it necessary to undertake new experiments on the various fac- 
tors and conditions influencing the oxidation of sulphur by micro-organisms 
and the solubility oj raw phosphates. These experiments show the most eco- 
nomical mixture for the production of available P 2 0 5 to be one of 10 parts 
of soil + 12 parts of sulphur 4 40 parts of raw phosphate. An appreci- 
able quantity of P 2 O s in rendered available even without the use of soil. 
Ot the three mineral phosphates used (Tennessee brown rock, Tennessee 
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blue rock, and Florida soft rock) , the third proved preferable, giving a high 
yield of available P 2 0 6 in the composts containing sulphur. Finely -ground 
phosphates favour the contact of the various constituants, and are advan- 
tageous so long as they are not so fine as to inhibit biological activity by 
insufficient aeration. The biological factor — action of micro-organisms 
— is preponderant in sulphofication and the dissolving of the P 2 0 6 of 
raw phosphates. All other conditions being equal the quantity of P* 0 6 
made available in inoculated composts in q weeks was double that made 
available in 30 weeks in uninoculated soils. In preparing these composts 
special attention must be given to aeration as most of the bacteria which 
oxidise the sulphur are aerobic, i. e. le quire much oxygen. 

Of the various catalytic agents tested, sulphates of ammonia, calcium, 
magnesium and zinc had no influence on the oxidation of sulphur, whereas 
sodium nitrate, potassium iodide and copper sulphate had a depressing 
action. The addition of 0.2 % of sodium nitrate inhibited the process al- 
most entirely. Under certain conditions ferrous sulphate, aluminium sul- 
phate, and a mixture of these two salts had a marked stimulating effect on 
the oxidation of sulphur when present in small amounts in a compost of 
.soil -f sulphur 4 - ground Tennessee brown rock phosphate. As the stimu- 
lating action of a mixture of these tw’o salts exceeds that of either used 
separately, it would be advisable in practice to add to each ton of compost 
0.4 lb. of ferrous sulphate and 0.4 lb. of aluminium sulphate in order to 
obtain the maximum production of available P 2 C) 5 . The addition of 
calcium carbonate may decrease the yield of available l\ ( ) 5 in the com- 
posts, whereas the presence of soluble phosphoric acid does not influence 
this yield. 

A compost similar to that already described produces available 1\ 2 () 6 
more actively when it contain., little organic matter (peat, fresh horse man- 
ure, old composted manure, peptone) the action of which is moie unfavour- 
able the more soluble it is. This accounts for the unsatisfactory results 
obtained with a mixture of raw phosphates and decomposing organic 
mattei, and leads to the conclusion that the action of the bacteria oxidising 
sulphur in the soil is, from this point of view T , similar to that of nitrifying 
bacteria. When peptone was added to a compost, most of the sulphur was 
transformed into sulphites instead of sulphates. 

The authors of paper VI sought to determine whether the acidity pro- 
duced by the oxidation of sulphur in the soil has, in addition to a dissolving 
action on the mineral elements nourishing the plants, an effect on the trans- 
formation of nitrogen in both acid and basic soils. During 17 weeks 50 
duplicate bacterial cultures were made in the following soils : — a) silt loam 
deficient in calcium and organic matter ; h) decidedly basic black clay ; 
c) peat. These soils were kept at 60 % of their water-holding capacity, and 
to them were added 1 °/ 00 of flowers of sulphur, i °/ 00 of raw' phosphate, cas- 
ein supplying 0,5 °/ 00 of nitrogen, and calcium carbonate in proportions 
to the acidity of the soil 

The results showed that in soils devoid of alkaline substances, the oxid- 
ation of sulphur reduces the activity of nitrifying bacteria. When the 
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soil had received an excess of calcium the nitric nitrogen yield of the casein 
was much decreased by the oxidation oi the sulplmi added, but there was 
a corresponding increase in ammonia. As a general rule the le-s calcium 
the soil received , the lower was the 3 T ield in nitric nitrogen, so that there 
appears to be a quantitative relation between the production of nitiic ni- 
trogen and the amount of calcium added to the* soil These results show 
that sulphofication not only tends to increase the acidity of the soil and the 
solubility of its mineral const ituants, especially the phosphates, but also 
influences nitrogen transformation in both basic and acid soils, in that it 
favours the formation of ammonia rathei than that of nitrates The great- 
er proportion of ammonia must not, however, be attributed to any stimu- 
lating effect of sulphofication on the formation of ammonia, but more pro- 
bably to the absence oi th»‘ bases necessan to neutralise the sulplnuic acid 
produced by the oxidation of the sulphur. Under thes-e conditions ammo- 
niacal nitiogen cannot pass into the nitric state but it neutralises the sul- 
phuric acid, thus forming ammonium sulphate 

These facts increase the interest oi paper VII which deals with the ac- 
tion o( the sulphur in ammonium sulphate applied to certain soils The auth- 
ors had observed the superiority oi ammonium sulphate over sodium ni- 
trate, calcium nitrate, and dried blood for the production of barley in certain 
Californian sandy soils, and sought to determine wiiethei this was attribu- 
table to the sulphur in this sulphate. Harles wtis grown in soil of this 
kind kept at it> maximum water-holding capacity and divided among 4 
series of glazed earthenware jars containing, 1) soil mixed with the various 
nitrogen fertilisers tested [(N H t ) 2 S(> 4 , NaXO a , C«i(N( > 8 ) 2 and dried blood), 
?) soils containing, m addition to these nitrogenous fertilisers, sulphur in 
different forms (flowers of sulphur, sulphuric acid, sodium sulphate) in 
quantities corresponding to that of the sulphur contained in ammonium 
sulphate, 4) control with neither nitrogenous fertiliser 1101 sulphur, 4) con- 
trol without nitrogenous fertiliser but with Milphur 

lu the pots with ammonium sulphate th< yield in diy n. dter was about 
14 times higher than in the controls to which it had not been added and 
ibout double that of the pots with only NaN( ) 3 , 0 a(NO 3 ) 2 , oi blood. The 
iddition of sulphur in all its foims, without nitrogenous fertiliser, had no 
fleet on the yield in dr\ matter. Sulphur applied in coin 11 net ion w’ith 
itrates or blood increased the dry matter moie than did these fertilisers 
Jtpplied singly, and almost as much as ammonium snlph’te. These experi- 
ments show’ the effect of sulphur added to nitrates or blood and confirm 
she authors’ hypothesis that the superiority of ammonium sulphate to other 
Nitrogenous fertilisers for barley in tin soil tested i^ due to the sidplmr of 
ihe sul] >1 late. 

*5 * Investigations into the Effect of Boron on Crops and its Distribution in the Prin 
1 cipal Plants and in the Soil of Different Parts of the United Slates, t Cook ^ 

and Wilson, j. J 1 (A11in1.il Puy-iolm;icai Chemical I/il> >raloi\ , iiunau of Chc«ii-di> , 

U S I> ‘li.ii luicii t of Agriculture), It iron: Its luffed on Ciopstund its Distribution in riants 

and S n in Different l\irisof the Unit* d Stnto 111 tin* Join twin! Itnint’OtuU R^idub, 
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Vol. XIII, No 9, pp. 15 ^- 47 ° + Bib’iography of 8 Publication^ Washington, May 27 , 
1918. — II Idem, Idem, in Tht Journal of Biological Chemist>v, Vol XXXI 1 T, No. 3, 
Ptoceedin«s of the American Socuiy of Biological Chemists, XII, Anna il Mcctm , pp VI- 
VII. Baltimore, 1918 (1). 

The authors had previously shown that borax and colemanite (cal- 
cium borate) are efficacious in destroying house fly larvae. They now 
report the results of their investigations into the effect on plant growth 
of manure treated with boron to destroy fly larvae. During three years 
they made experiments on crops in different parts of the United States 
with manure containing given quantities of borax and colemanite, in 
order to determine the effect of the boron on the plants. The crops stud- 
ied were wheat, rye, oats, beets, tomatoes, lettuce, soya, string beans, 
potatoes, spinach, cabbage, turnip, maize, and peach. 

Practically the same quantity of boron was absorbed by the plants 
whether it was added as soluble borax or insoluble colemanite. Barley, 
oats and rye absorbed little boron, whereas, the vegetables absorbed a com- 
paratively large amount. A marked difference was observed in the distribu* 
tion of the boron in the roots, green parts, and fruit of the different plants. 
Iyeguminosae are very sensitive to boron. In a soil containing 0.0044 % 
of boric acid added in the form of borax and 0.0058 % added in the form 
of colemanite in the upper 6 inches, lettuce, spinach and cabbage were not 
damaged, but, in another soil, 7 miles away, the same amount of boron 
decreased the yields of the same plants. Similar differences were noted 
in the effects of definite quantities of boron on other plants in different 
soils. The various soils act differently in rendering the boron litn -toxic, 
although all the soils tested made it gradually insoluble and, consequently, 
harmless In many soils the plants have a tendency to absorb the bo- 
ron in proportion to the amount added to the soil, whereas, in others there 
is no relation between the amount of boron added and that absorbed. ' The 
absorption and toxic action of boron on plants varv according to the differ- 
ent plants, the solubility of the boron compounds, the amount of these 
compounds added to the soil, the time which elapses between the appli- 
cation of the compounds to the soil and planting, the rainfall, and the char- 
acter of the soil to which the boron is added. 

26 - Observations on the Medlar Tree Flower and the Origin of the Stoneless Medlar 

in Italy. — riERi’AOLi, I., in the RvndiconH della Rtah Accadimia det Ltncet, 
Vol. XXVII, Pt 3, pp ^21-125. Rome, 1918 

Observations made 011 specimens of the medlar tree (blcspilus germa- 
nica) grown in the garden of the Botanical Institute of the University of 
Rome. 

Conclusions. — 1) Between the normal medlar and the stoneless med- 
lar there are all the degrees of transition due to a) the successive reduction 
ot the constituent parts of the pistil which gradually loses the stigmates, 
style, ovules, ovary and pericarp, b) the successive reduction, to vanishing 
point, of the number of pistils, the total absence of which also causes the 

(1) See R Aug , 191 (>, No 051 U'd ) 
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absence of the inherent secondan characters, such as the downy areas on 
the surface of the expansion of the receptacle and the yellow halo of the 
stamens on the edge of the receivable. 

2) In consequence, the stoneless medlar seems to ha\e originated 
through the successive reduction oi the pistils up to their complete dis- 
appearance and through the artificial leproduction oi the germs which 
showed this character for the first time 

27 - On Cystopteris alp/na, a Fern Containing Hydrocya dc Acid. - wn< v* m m 

in Ihi Cum ft i % nndus dc 1'Atid mu dt % Scunus, Vo 1 * CLXVII, No 1 <j pp 
Pan , N >v* mix 1 \, hh S 

In the Fern family only a few plants are as yet known to contain hy- 
drocyanic acid (Plcns aquilma, Gymnogramme amca and G. cordata, Lastrea 
sp. and Athyrium sp.). The aul hor has found that a cyanogenetic glucoside 
is present in ('ysioptcns alpina, a fairly common fern of the Savoy and 
Dauphin} mountains. This glucoside, which belongs to the amydalin 
group is present in the green aerial organs (leaves) during their life but 
the amount present, faiily large at the beginning of the season, gradually 
decreases. Samples collected in the beginning of September contained 
0.01107 gm. per 100 of fresh plant. 

28 - Production of Glyrocol by Isar/a densa. — bonnuk. o , m the ( umftt s ru dns 
dt l' And mu U s Santu s, Vol CLXVII, No 22 , pp 7&b 7 88 Pan 4 ’, Novembt 1 2 s, kjiS 

The formation of prismatic crystals, grouped radially, is of fairly com- 
mon occurrence in old cultures of various bacteria or lower fungi 011 gela- 
tine media. The author has noted this to occur with special intensity in 
cultures of Isana densa (1), the crystalline substance produced being 
glycocol. Starting from the most varied forms of protein this Mucidineae 
forms a considerable amount of glycocol, and the yield, amounting to ^ 
of the substances transformed, enables the biological conditions of this, 
production to be used for the prepaiation of glycocol. 

29 - Piiysiologieal-chemical Studies on the Soybean. — 1 Shive, t w (Pimt rbw>i 

ogy Lxbiiiitory, New fet-ev Vtmuillural Expuinnnt Si lion), Toxicity of Monobasic 
Ph >sph lies tow lids S >vb 'an*-, Giown in Soil and S >lution-Cultuus 111 Soil Senna Vol V 
No 2, pp 87122 j- m Pigs | Bibli igtapy ot iG Pnblnalions Baltimore, Fibinm, 
iqt8. — II Wolkoff, NI I (Rutgeis College ), Etfutof Ainniomum Sulphate in Nutrient 
S ilution on the Growth of S^binn^ in Sind Cultuos Ibid, pp 123-1*50 f 7 1 ig^ -f 
Bibliogiaphv of 23 PubdcMtnm^ 

I. Toxicity of monobasic phosphates towards so\bians 
grown in soil \nd solution cultures. — The experiments dealt with 
the influence of the monobasic phosphates of sodium, ammonium, calcium 
and magnesium cm the growth of the soybean, special attention being 
given to any symptoms of toxicity occurring during the different stages of 
the experiment. There were three distinct experimental series* a) soil 
cultures to which the different soils were added separately in solutions of 


(1) The cntomophvte in quidion was obtained from muminifitd pup.iv of Zvjaena orcy 

taniea. (Author), 
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varying concentration ; b ) as in a with the addition of a complete fertil- 
iser in the form of solutions of constant concentration ; o) complete nutri- 
tive aqueous solutions. 

Result . — - Series a). The growth of the soybean tops was injured 
by each of the five monobasic phosphates applied in solutions with a con- 
centration varying from 0.5 to 7 atmospheres of osmotic pressure. The 
injury, identical in each case and attributable to the radical bi-acid (H, P 0 4 ) # 
occurred when the osmotic concentration of the solution applied exceeded 
I atmosphere. The phosphates were toxic in the following decreasing 
order : mono-potassium, mono-ammonium, mono-magnesium, mono-sodium. 

Series b). The. e phosphates wore markedly injurious even when ap- 
plied together with a complete fertiliser, but did not kill the plants. The 
extent of the injury was not determined by the phosphate content only, 
but also by the relative proportions of the other salts applied. 

Series c ). I11 the aqueous solutions toxicity occurred in the follow- 
ing deceasing order: mono-sodlc, mono-aminoniacal, mono-potassic, 

mono-magnesic and mono-calcic phosphates. The acidity of the solution^ 
is definitely related to the sp cific injury suffered by the plants growing 
in these solutions, foi, the higher the acidity, the greater is the injurious 
effect on the plants. Nevertheless, even in the solutions, the respective 
proportion of the salts lias a marked influence in increasing or decreasing 
the injurious effect^ due to the acidity of the solutions. 

In soil cultures there is no exact relation between llie injurious effect 
and the yield, whereas in solution cultures the yield is in inverse proportion 
to the injury. The complexity of the problem studied makes it impossible 
to apply the conclusions obtained to other than expel imental conditions 
or to plants other than the soybean in the fir^t stages of its growth. 

II. - I'FFKCT OF AMMONIUM SULPHATE IN NUTRIENT SOLUTION ON 
THE growth of SOYBEANS in SAND cvi.tures. - In these sand culture 
experiments ammonium sulphate took the place of potassium nitrate in 
a series of Tottingham nutnent ‘solution*, (mixture of mono-potassic 
phosphate, potassic nitiate, calcic nitrate and magnesic sulphate). 

Results. — Ammonium sulphate gave better results than potassium 
nitrate when used in given saline proportions, but caused marked injury 
when applied in excess. It gave a deeper green foliage than potassium ni- 
trate. There was a close relation between top production, root production, 
and the total production of the plants. The amount of water required to 
produce 1 gin. of dry matter in the form of soybean budi was less with am- 
monium sulphate than potassium sulphate. 

30 - The Influence of Certain Organic Substances on Plants. — ciamician, g and 

Ravenna, C , in the (razxetta chtmtca italiana, Year XLVliT, Vo] i, Ft pp 2*53-304 
-f 7 Fig^ Ronu, 1918 

In a previous paper (1) the authors described experiments on the in- 
fluence of various organic substances on the germination and growth of 

(1) Sec R , Dec 1917, No. ii?6. (Ed.) 
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plants, and the auto-oxidation that certain compounds might be subjected 
to under the action of the catalysers present in plant organisms. 

In the present paper, the description is given of another series of re- 
searches, divided into three parts : — 1) the action of some substances on 
germination ; 2) the presumable auto-oxydations ; 3) the elimination of 
certain compounds by the aerial parts of plants. The results are collected 
in tables, followed by a discussion. 

The results obtained in the first group of researches make the hypo- 
thesis very probable, according to the authors, that alkaloids play a part 
as yet unknown, but well determined, in the plant which might be 
that of plant “ hormones ”. “ The various plant species, by employing 

waste products that are not utilisable as they are (e. g., xanthine), appear 
to change their composition in such a way as to fit them to undertake 
the specific functions (x) required of them.” 

In this way it can be understood how plants, starting from simple 
products like pyridine, can produce more complex alkaloids, and how they 
produce, with the aid of xanthine, which is both unutilisable and inof- 
fensive, the methyl derivatives of this compound, which have a special 
physiological action. 

The experiments described in the second part of the paper show fusing 
as basis control tests in an atmosphere of carbon dioxide) that the dis- 
appearance of certain compounds from spinach leaves in an atmosphere of 
oxygen, caused by the enzymes in the leaves, is really due to an oxydation 
process. 

In the third group of researches the authors found that pyridine and 
nicotine inoculated into maize plants are eliminated by the leaves. 

31 - The Action of X-Rays on the Germination of Barley. — hi c No. (> of thi*^ A’t uu a 

34 * Effets of Hybridisation on the Productivity and Earliness of Maize, in Connecti- 
cut, U. S. A. — JoNrs, D. p , Hwns, 11. K , Slvte,\\ . 1, and Sotthwick, H , in Ur* 

Fortieth siepoit of V'< < onncctuut Aunculfxnai f'\pe>uvmt Sti on } pp y-347-f 2 lb’,* us 
4 - Bibliography of t Publication*-. New Haven, 1017. 

This bulletin gives the results of a series of investigations made from 
1914 to 1916, at the agricultural stations of Mount Carmel, Storrs and 
New Haven, Connecticut on 51 r\ hybrids. The most important of these 
results are : - 

Effects of hybridisation on productivity. - In 66 °,, of the cases 
the grain yield of the hybrids exceeded that of each of the parent plants, 
in 22 ° 0 of the cases it exceeded the average yields of the paients, in 8 ° 0 it 
was below this average, and in 4 0 o was below the yield of each of the par- 
ents. The greater vigour of the hybrids, therefore, lias a positive influence 
on productivity. For hybridisation to succeed in a given district it is, 
however, necessary for the yield of the hybrids to exceed not only that of 
the more productive parent, but also that of the best varieties grown in 
the district. For this reason the New Haven Agricultural Stat! n nas, dur- 

(1) Set* R , August, No 853. (Ed ) * 
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mg the last 5 years, always compared the F, crops with the best known 
varieties of maize, and in every case the former have done best. 

Effect of hybridisation on earliness. * - In maize hybrids the 
duration of the vegetative period is equal to the average of these periods of 
the two parent plants. In a district such as Connecticut, where the short- 
ness of the frost-free season makes it essential to grow early-ripening plants, 
this fact is of paramount importance, and, as the hybrids often surpass 
the most productive parent both in yield and earliness, their area of dis- 
tribution may be greatly extended. In 1916 the hybrid Howe's Connecti- 
cut Dent X BurwelTs Yellow Flint had a grain yield exceeding that of the 
first parent by 13.6 % and, at the same time, ripened one week earlier. On 
the other hand, Funk’s 90 Day X Burnell's Yellow Flint is slightly inferior 
to the second parent in grain yield but ripens twelve days earlier, an enorm- 
ous difference from a genetic point of view and of great importance in 
districts with a short frost-free season. 

Conclusions. — Hybridisation of maize is very advantageous be- 
cause it makes it possible to unite productivity and earliness in one plant. 
The best results were obtained with the following crosses : — 

'Tyler’s White Cap Dent (1) X Burnell's Flint (2). 

Harris’ Early Huron X Burwell’s Flint. 

Howe’s Connecticut Dent X Burnell's Flint. 

Montgomery's Dent X King Phillip Flint. 

Brewer’s Dent X King Phillip. 

Brewer’s Dent X BurwelTs Flint. 

It should be pointed out that the grain yield of hybrids exceeds the 
average of the yields of the two parents to a greater extent the greater is 
the difference between their characters, origin, etc. Thus, the cross Dent 
X Flint is much superioi to the cross Flint x Flint. 

Up to the present the vigour characteristic of hybrids has been attab- 
uted to heterozygosis, but recent work (Jones, 1017) has shown that it 
might be due to the hybrid’s accumulating the growth factors of the par- 
ents, thus possessing more of the.-»e factors than each parent separately. 
In the cross Dent X Flint, Dent naize may supply the factors absent in 
Flint maize, and vice versa, so that the factors contained by the hybrid 
form a more complete whole than is the case with the parents, and have 
thus greater vigour. It has been objected that, if this point of view is 
correct, it should be possible to unite in one variety, under stable and homo- 
zygous conditions, all the factors of growth scattered amongst the different 
varieties of one species. In reality, however, no variety (of maize or other 
naturally staurogamous plant) is known in which this stable and homozy- 


(1) Dent Maze {/ea Mays* var. mdcntatv [Sturt] Bailey) is ch. luctciisid b\ grain udged 
at the top an l with a hard endosperm on the two lateral sides only, the staieh poition c \tend- 
ing to the tip. (Ed ) 

(2) Flint Maize (Zea Mays var. induraia (Sturt) Bailey) is ehaiaeterised by giain in 
which the hard layer of the endosperm compktoh mu rounds the starch portion, thus pre- 
venting it from teaching the tip. (Ed ) 
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gous combination is realised. This objection is annulled by the fact that 
certain characters are transmitted not by isolation, but in groups (link- 
age). This excludes the possibility of combining some characters inde- 
pendently of others. This is why it is impossible to unite all^he desirable 
characters in one individual (or variety) under homozygous condition 
which are not subsequently affected by self-fertilisation. 

33 - Problems Relating to the Selection of Rice by Pure Strains, in Java. - Kook, 

I*., in Teysmmnia, Year XXIX, Dt. s, pp. i-*6, I’t 2, pp 116-127; Pt. 3, pp. 1 t>5-j 91 

Batavia, Java, i<)i8. 

Results of a series of experiments made between 1911-16, at the Buiten- 
zorg vStation and in other localities of Java, with the Kowel, Glindorean, Ro 
gol and Solo vaiietiesof rice, in order to ascertain the true practical effect 
of selection by pure strains. The chief results obtained at Buitenzorg 
are given below. 

Kowel variety. - Out' of 34 pure strains of the first selection, 15 
gave, in 1913-14, a yield higher than that of the original plants, 5 an equal 
and 14 a lower yield. In 1914-15 the cultural tests were limited to the 4 
best lines of the 15 mentioned above, under the numbers 11, 13, 23,24. 
Three of them, especially Nos. 13 and 34, retained their superiority, while 
No. 23 gave a lower yield than that of the original plants. In 1915-16 the 
2 best lines (Nos. 13 and 34) also gave a negative result. 

Gi.indorean variety. - Out of 35 stiains of the first selction, 12 yield- 
ed. in the first year, more than the original plants, 6 as much and 17 less. 
The following year, more or less the same facts were noted as for the Kowel 
variety, and the superiority of the pure strains diminished rapidly after- 
wards. 

Roool variety. - This is noteworthy for the positive results it gave 
the first year. Out of (>1 strains, 53 were better than the original plants. 
But afterwards, as in the 2 pievious varieties, the productivity of the best 
strains diminished rapidly, so much so that, the fourth year, only one strain 
(No. 43) retained its superiority. 

Solo variety. -- Theje aie 2 forms, Solo I am: Solo II. The latter, 
with plumper seed, was discovered and isolated in 1913. Both varieties 
behave much in the same way as the Rogol variety. 

Comparative cultural tests and selection tests made in z other localities, 
Nyandjoek and Sidoardjo, ga\e residts agreeing fairly well with those of 
Buitenzorg, and like them, lead to the conclusion that selection of rice by 
pure strains according to the criteria observed in Europe and America is 
practically useless in Java. 

According to the author, there are two reasons for this failure : — 

1) the large annual variations of the meteorological values , as a result of 
which the same strain may give good results one year and bad results the 
next. Thus the strain Caroline No. 2 was clearly superior to strain N0.5 
in 1911-12, whilst in the following year, the inverse took place. On the con- 
trary in the ordinary population, the various properties of the consti- 
tuent strains tend to compensate themselves, so that the yield tends to 
remain more or less constant. * 
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2) The great variability oj the soil , especially in the coastal zone, where 
the variability of the watercourses produces such an irregular mixture 
and distribution of the silt that uniform soil conditions can rarely be found, 
even over small areas. Thus, a pure strain produced and differentiated in a 
small area responds only to the exigencies of that area ; when spread over 
large areas and taken into soil conditions different from those of its place of 
origin, it soon loses its characters of productivity. 

This observation suggests the interesting problem of mixtures : to sow 
seeds, not of distinct pure strains but of a mixture of pure strains of the 
same or different varieties, so as to obtain an adaptabilhy and elasticity equal 
to that of the ordinary plant populations and, at the same time, greater 
productivity, together with the progressive elimination of the strains 
of lesser value. 

In 1915-16 the author caried out a series of experiments on these lines, 
using mixtures in different proportions of seed of a) pure strains No. 12 and 
2K-35 of the Glindorean variety ; b) the Glindorean and Manias varieties ; 
c) the Mamas and Pandan varieties ; d) the Rogol, Pandan and Baok 
varieties. 

During these experiments it was found that, according to the case, 
artificial mixtures gave results that were either superior or more or less 
equal, or inferior to those of the original populations or of the strains (or 
varieties) sown separately. 

These contrasts can be explained by the fact that the mixed strains (or 
varieties) strongly influence each other both as to quantity or as to qua- 
lity. These reciprocal influences sometimes give a sum of positive effects, 
at other times a sum of negative effects, whence the diversity of the results 
obtained. 

The system of artificial seed mixtures is, therefore, sound. The ques- 
tion is, in each case, to choose a certain number of strains (or varieties) 
that do not give rise to a sum of negative eficcts and are capable of 
simultaneously providing that the " artificial population ” formed by them 
will have the adaptability proper to “ natmal .populations ”, which is ne- 
cessary to maintain a fairly constant yield under very varying condition 
of soil and climate. 

34 - Pure Line Soybean Selection, in Connecticut, U. S. A.- joxi % j> r .md uayi s, 

H K , in the I'ortuih Ripmt of the ( onneiticiti I •'.icuUutul l \puinunt Station Ui tin 
Yen ]<)!<>' ]>p 3 ">3 TIa\ui, lyi; 

During cultural tests of the Kentucky variety of soybean, imported 
from Manchuria in 1911, marked individual differences were noted between 
the plants with respect to manner of growth and the coloui of the flowers 
and pods. In order to obtain more uniform types pure line selection was 
started in 1913. Twenty-three plants differing widely in number of pods, 
the shape and number of the seeds, etc. were chosen. 

The descendants of the pure strains, unlike the original plants, proved 
very uniform, especially in the colour of the flowers, pods and seed which 
remained constant in the successive generation. Other characters, how- 
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ever, date of flowering, number of pods, length of stem, were subject of 
variation. The character " productivity ", though of necessity subject 
to the changing action of external agents, sometimes showed differences 
which appeared hereditary and due to diversity m the specific productivity 
of the strains and the original plants. The descendants of ten of the high- 
est yielding plants chosen amongst the most productive gave, in 1914, 
ten descendants, seven of which gave a yield exceeding that of the original 
plants. This is seen by the amount of seed harvested in bushels per acre : 
Unselected Kentucky, 25.9 ; Selection No. 2, 25 6 ; No. 8, 28.3 ; No. 9, 
30.0 ; No. 10 , 25.7 ; No. 11 , 30.4 ; No. 18 , 2O.2 ; No. 22, 24.2 ; No. 24 , 32.8 ; 
No. 25 , 29.0 ; No. 1, 27.0 (average of two cultural tests). The greater pro- 
ductivity of the best lines is. therefore, maintained and transmitted in- 
tegrally. 

Similar selection experiments were also made with the Ito San variety, 
distinguished for the uniformity of its characters. I11 1913 seventeen plants 
were chosen and the seed of the five most productive sown separately. The 
yields, in bushels per acre, were : Original Ito San, 22.5 , Selection No. 1, 

21.2 , No. 2, 22.8 ; No. 15 , 22.3 ; No. 29 , 20.08 ; No. 38 , 21.8. It is seen 
that the yields of the selected lines differ little from that of the original 
plant. 

Conclusion. Whereas pure line selection yields no improvement 
when the material ustd is stable (homozygous) and uniform (Ito San var- 
iety), it is efficacious when applied to mixed plants (Kentucky variety), 
tending to isolate and propagate better types. 

35 - The Effets of Cross and Seif Fertilisation in Tomatoes. - h vyi \ n. k. and Jom s t 

D F , m the I'otttcth Reheat of the Connecticut A^icultuial Fxf'iiuncnt Station foi the 

Year 1916, pp. 05-31 s. New Haven, 1917. 

Numerous investigations from the last century onwards have lead to 
the conclusion that artificial fertilisation repeated from generation to gen- 
eration causes a progressive decrease in the vigour of the plants, but that 
the crossing of varieties of fairly different structuie gives, in , h) brids 
which are often more vigorous than the parent plants. The paper under 
review gives the results of a series of experiments on the effects of self- 
fertilisation in the tomato. The varieties used w ere : - Lorillard , Sutton's 

Best of All, Livingston's Stone, and Dwarf Champion. The last is distin- 
guished from the others by its earliness, the colour of the fruit (pinkish 
purple instead of red) and it< growth (dwarf). The characters studied were 
volume of the fruit (deducted from the average weight of the ripe fruit), 
the number of ripe fruit per plant, and the total fruit \ ield per plant. 

Effects of self -fertilisation. -- Detei ruinations were made of the 
effects on the yield of fruit per plant and the average size of the fruit by 
calculating these values for the self-fertilised plants, and expressing them in 
percentages of the corresponding values found in plants not self-fertilised. 
Thus, in 1914, Livingston’s Stone variety gave 20.741b. of fruit per self- 
fertilised plant and 21.08 lb. per non self-fertilised plant, the yield of the for- 
mer being 98 % that of the latter. * 
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If the effect of self-fertilisation is to decrease the vitality of the species, 
the value of these percentages should decrease from generation to genera- 
tion. An examination of data on three generations (1913-1915) of Living- 
ston's Stone and Dwarf Champion, and four generations (1912-1915) of Lo- 
rillard and Sutton's Best of All. shows the presumed loss of vitality to oc- 
cur in the last variety only. This is seen from the following per- 
centages : 

A) Yield in fruit per plant, --a) Livingston's Stone, no, 98, 89; 
b) Dwarf Champion, 105, 125, ill ; 1) Lorillard, 102, 114, hi, 107; 
d) Sutton's Best of All, in, 97, qo, 87. 

B) Average size of fruit. a) Livingston's Stone, 104, 112, 107; 
b) Dwarf Champion, 80, 8q, 78 ; c) Lorillard, 115, * 44 * 12 7 > 1][ ^ ^ *0 Sutton's 
Best of All, 115, 1 15, in, 100 

rn the Livingston's Stone variety self-fertilisation repeated from genera- 
tion to generation decreases the yield in fruits but increases their volume. 
The effect is reversed in the Dwarf Champion variety. The Lorillard var- 
iety gives just the opposite results to those expected -an increase in both 
the yield and volume of the fruit In these three cases it may be concluded 
that the only effect of self -fertilisation is to isolate the genetically puie strains 
which may be either superior or inferior to the original variety. The com- 
mercial varieties are not homogenous, but made up of a mixture of different 
types which self -fertilisation tends to isolate. The decrease in vitality ob- 
served in Sutton's Best of All as a result of repeated sell-fertilisation may be 
accounted for by admitting this variety to be heterozygous in many char- 
acters and very vigorous for this very jea^on. Continued self-fertilisation 
causes : homozygous coupling of the characters, the progressive reduction 
of heterozygosis, and, consequently, progressive decrease of vigour (pro- 
ductivity). 

Effects of hybridisation. — From the moment that self -fertilisa- 
tion has not a negative influence on the plant it is po^*ible to measure the 
effects of hybridisation by comparing data on the yield of self-fertilised 
plants with those on the yield of the same varieties crossed amongst them- 
selves. In the hybrid Livingston * ^ Stone s Dwarf Champion the yield 
is 15 % above that of the more productive parent, Livingston's Stone. This 
is seen from the average figuies for the lour years 1912-1915. — Liv * 
ingston's Stone 18.82 lb. of fruit per plant, Dwarf Champion 17.03 lb., 
Livingston's Stone y Dwmrf champion 21 .6 5 lb. This hybrid is also earlier 
than either of the parents. This is shown by the amount of fruit ripening 
during the first half of the season (before September 10) expressed in per- 
centage of thetotal yield : — Dwarf Champion 55 ° 0 , Livingston's Stone 41 %> 
Livingston’s Stone ✓ Dwarf Champion 59 %. On the other hand, the 
F\ hybrids of the cross Lorillard - Sutton's Best of All, yield less than 
the more productive parent, as is seen by the following yields - Lorillard 
21.53 lb. of fruit per plant ; Sutton's Best ol All 19.96 lb., Lorillard X Sut- 
ton’s Best of All 21.44 lb. 

All crosses, therefore, do not give increased ymld in the hybrids. 
When, however, a good combination of varieties has been found, i. e., two 
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varieties which give more productive plants when crossed, it is certain 
that this production well be repeated in each case in which the excess in 
yield is sufficient to justify commercially the process of crossing. 

36 - Cucumber Hybridisation Experiments at New Haven, Connecticut, U. S. A. — 

HA.YTS, II. K. and Joncs, D. I 7 ., in the Fmlielh Repoit nf tin Cunmchcut A^ncuHnuil Ex- 
periment Station for the > car pp. 310- $22 4 - XVII, Ni w Haven, J<)J7. 

The varieties used were Eaily Russian, White Spine, London Long 
Green and Fordhook Famous. The last two produce large fruit and vigor- 
ous vines. White Spine has medium sized fruit and vines, and Karly 
Russian is small, produces a laige number of male and female blossoms and 
tends to set fruit in clusters. 

Positive results were obtained with the following crosses : Karly 

Russian x White Spine, White Spine X London Long Green, London Long 
Green X Fordhook Famous, Fordhook Famous s White Spine. The in- 
creased vigour of the Fj hybrids is seen both in the weight of the fruit and 
the total number of fruit per plant, whereas in length they are intermediate 
between the two parents 

The hybrids Karly Russian v White Spine gave a crop equal in weight 
to that of the more productive parent. The hybrids White Spine < Lon- 
don Long Green exceeded the more productive parent in yield by 24% 
and Fordhook Famous ' White Spine by 39 ° 0> whereas London Long 
Green X Fordhook Famous cross gave a yield about equal to that of the 
parents. The greater vigour of the hybrids appears yet more in the total 
number of fruit per plant than in their weight. In each case the hybrid 
was superior to the more prolific patent by an average of 1 .(> to <S fruit pel 
plant, i. e. by f> to 27 0 >. 

37 - Grapefruit Selection in California, — sm m;i, a i> , s.orr, n b ,m.i pomj.koy, 

C. S., in the ( r S Ih hattnunl of iuuultun, Hunou of Pi nit Imtvstt\, hulltitn'Sei t>*)7, 
Ti"> pp 4 - 1 1 PIaU ■* Wa^hinion, Sepienibt 1 '7 , k>jS 

In California the cultivation of grapefruit {('itrus "rami is) is still lim- 
ited It is, however. developing rapidlv and, in a lutle while, will form 
an important branch of citrus production. From iqio to 1915 the acreage 
over which it was giovvn increased from 80 1 to 2 887 aeies, and is still in- 
creasing This development coincided with the introduction of the Marsh 
Seedless variety which is lapidly replacing the native varieties which yield 
inferior fruit of low commercial value. The March Seedless vaiietv, a 
native of Lakeland, Florida, was imported into Cilifornia by Messrs. 
Twogoop and CrriKR of Ri\erside Not only does it maintain all the 
characters which make it valuable in the Gulf of Mexico district, but its 
flavour is superior to that obtained in its native country. 

As the other species of citrus, the grapefruit inclines strongly to the 
production of bud variations which are not only often undesirable, but are 
usually inferior to the parent plant. At times a lot guaranteed to be com- 
mercially seedless is found to contain a more or less high per* entage of 
fiuit with 30 to 90 seeds. This tjqie of Marsh fruit is produced from bud 
variation, and the absence of any judgement tn selecting material for graft- 
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ing has done much to propagate these variations, causing deterioration 
in both the quality and the quantity of the product. 

The study uuder review gives the results of a series of investigations 
aiming at : i) determining the nature and frequency of bud variations in 
grapefruit ; 2) determining, by means of a series of observations of each 
plant, the characters of the different variations; 3) devising methods of 
isolating the best strains and of showing from which plants grafting mat- 
erial may best be taken. These investigations showed the existence of 
six w r ell-defined strains : 

1) Marsh strain. — The most valuable strain commercially by reason 
of its high yield of first quality fruit ; spreading habit of growth allowing 
most complete and satisfactory development of crown and branches ; abund- 
ant large, elliptical, sharply pointed leaves; flowers in March and ripens 
in the summer of the following year ; fruit globular, ends slightly flattened, 
rind thin ( 1/ » inch), smooth, ivory white, with amber pulp, juicy and of 
good flavour; vet 3 few pips (an average of three per fruit). 

2) Seedy strains. -- These varieties differ from the previous one in the 
drooping growth of the blanches, which makes it easy to identify them, and 
by the presence of 25 to 100 seeds \k r fruit. In their other chaiaeters they 
resemble the March sti ain. There are two strains, a rough and a smooth one. 

3) Rough strain. - - Trees erect in growth w'ith a tendency to produce an 

abnormal number of very vigorous branches; fruit commercially inferior 
to those of the Marsh .strain, globular, large with thick rind ()(, inch), 
rough and yellowish, pulp almas* flavourless and with scant juice. The 
fruit ripens late and irregularly ** 

f) Bell strain. - - This strain resembles the previous one, differing only 
in the shape of the fruit (bell-shaped or pyriform) 

5) At te mate-hoar 1 ng strain . - Trees having all the characters of the Marsh 
strain except in their yield which varies from year to year. There are 
two groups, one bearing many ■seeds, the other commercially seedless. 

(>) l nproductire strain - - I/nv yield, especially in first quality fruit. 

Throughout the 1910-1915 period specimens of each of these strains 
were subjected to special biometrical control in order to determine their 
good and bad qualities. The fruit of each tree was divided into three 
grades : - - 1) Ivory adiite grade, including the perfect fruit ; 2) Standard 
grade , including fruit imperfect in shape, colour, etc., but saleable; 3) Cull 
grade , including the unsaleable fruit. A performance register was kept for 
each tree in which w T ere recorded each year the number and total weight 
of the fruit, the number and total weight of the fruit of each grade, the aver- 
age number of pips per fruit, the number of abnormal fruit. This register 
shows the more or less marked tendency to variation oi the different trees 
and strains. So far the following results have been obtained 

Total yikip ok krdit per trek. - - The total number of trees studied 
was 7 7, 25 of which were planted in 1898 (Group .1) and 52 in 1903 (Group 
B). The data on the yield per tree are given in a table and include not only 
each of the strains already mentioned, but also the 5 most productive and the 
5 least productive trees, independently of the strain to which they belong. 
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Group A. — i) The* 5 most productive trees, all of the Marsh strain 
yielded during the period 1910-1915 an average of 565 fruits per tree, equal 
to a weight of 441.8 lb. 

2) The Rough strain gave per tree 531 fruits and 404.5 lb. respectively 

3) Marsh strain, 474 fruits and 381.2 lb. per tree. 

4) Rough Seedy strain, 265 fruits and 223.2 lb. per tree. 

5) The 5 least productive trees, 261 fruits and 223.0 lb. per tree. 

6) Smooth Seedy strain, 248 fruits and 222.4 lb. per tree. 

Group B. — 1) The 5 most productive trees, 263 fruits and 218.2 lb 
per tree. 

2) March strain, 195 fruits and 1O1.6 lb. per tree. 

3) Alternate-bearing strain, 191 fruits and 151.5 lb. per tree. 

4) The 5 least productive trees, 119 fruits and 99.9 lb per tree. 

5) Unproductive strain, 106 fruits and 89.7 lb. jier tree. 

Yield of first quality fruit (Ivory white grade). - Marsh strain, 
53-5 % of the total yield ; Smooth Seedy strain, 49.3% ; the 5 most produc- 
tive trees (all Marsh strain), 48.9 % ; Rough strain 45.5 % ; the 5 least pro- 
ductive trees, 30 % ; Rough Seedy strain, 25.2 ° () 

Average number of seeds per fruit. -- Rough strain, 2.2 ; Marsh 
strain, 2.6; the 5 most productive tiees (all Marsh strain), 2.8; Smooth 
Seedy strain, 4H.7 ; the 5 least productive trees, 515; Rough Seedy 
strain, 52.2. 

Conclusions. - The Marsh strain is superior to all the others in the 
quality and quantity of its produce, and is the strain which should be pro- 
pagated. It is advisable to top-work and re-bud the other strains (especially 
the Rough, Bell and Unproductive ones) with wood from the best Marsh 
trees. B}' the continual use of bud wood from selected trees a new strain 
of improved Marsh has been isolated and has proved both pratically and 
commercially stable. This work of improvement and selection, helped 
by the action of the California Grapefruit Club, is being continued and will 
certainly influence the spread of grapefruit growing in California. 

38“ Method of Cultivating Careals Tested in Portugal. -vS» t v<> is oUhts Ktvuw 

39 - Comparative Cultural Experiments with Aurora and Manitoba Wheats in Vau- 
cluse, France U;. — / Ulivurw kz, in tin ( omf>l i ,uiu^ dts Sutnus di !' hud mn 
(V \ancnHun dt 1 sum, , Y<»i IV, Vo u.pp ^ l\nw, Ai , 14, i >1 s 

In iqiS the author made comparative tests with Aurora and Manitoba 
spiing wheats in collaboration with M.F.Rifu, on the Anseillaud estate 
near Cairanne, Yaucluse. Aurora wheat w r as sown over 7 104 sq. ft. and 
Manitoba ovei 4 036 sq. ft The plots were side by side. The soil wu> cal- 
careous silicious clay in which potatoes had just been giown ; it had receiv- 
ed no manure in 1918. In 1917 only stable manure had been given at 
the rate of 11.9 tons per acie. The soil had been prepared rather early, 
being ploughed to a depth of (1 in. duiing the winter and the cultivator 
passed over immediately before sow ing. The seed was sow \\ on the morning 

(1) See R . Dec., iqi8, No. 1349. [ Ed .) * 
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oi April 4 at the rate of 22 lb. (or 133.8 lb. per acre) of Aurora wheat and 
14 lb. (or 142.7 lb. pet acre) of Manitoba. 

The weather, which had been rather dry for three months, broke the 
next day, thus favouring geimination which occurred on April 14 for Mani- 
toba and April 15 for Aurora. Vegetation was normal till June 5, when 
Manitoba began earing, followed on the 6th. by Aurora. From this period 
Manitoba seemed to fall behind Auioia which turned darker green, and grad- 
ually grew some inches toller than Manitoba. Nevertheless, a few days 
before harvest the latter made up the lost stait and both varieties were 
practically equal in height, i. e. 3.14 ft. On July 13 Auroia turned its final 
colour, whereas Manitoba remained green a few days longer so that the first 
could be harvested on the 17th, four days before the second, cut only on 
the 2 1 st . 

The yields in grain obtained were : - - x) Aurora, 335 lb. or 2 054.5 lb. 
pei acie ; 2) Manitoba, 205 lb., or 2 212 5 lb per acre. 

In view of these excellent results the authoi asks w lie the r it would not 
be advisable to plant less w inter and more spring seed. 

40 - The Revictualling in Flour of Upper Senegal and Niger with Timbuctoo Wheat. 

— JL’Eifxntnlcui frangats, No <>o p ^ Apnl, 18, i<,i8 Kc pnuluei <1 in the Bul- 

letin dt VOfjta Colonial, Yt-ai XJ No 126, p pi M* I1111 (T'j.uu<)> Tunc, i<)i8. 

As the revictualling in flour of the colonies in French West Africa 
had become more and more difficult, the Lieutenant-Governor of Upper 
Senegal and Niger, aided by his Agricultural Departments, t< ok steps 
to increase the area under wheat in the Timbuctoo region, 'f^e results 
obtained were completely satisfactory. At present some 500 metric, 
tons of wheat are available for the European population and the Agri- 
cultural Services of the colony are now awailng mills bought in France ?o 
as to replace the food flours from Corbeil with those from Timbuctoo 
wheat 

Till recently Sudan wheats were thought to be hard wheats. In 
reality they are a very complex mixture in which the hard type predomi- 
nates, but from which, by selection soft wheats can be obtained. One 
soft wheat, with a very light-colo (red peri earn, will give a good flour with 
a low bolting percentage. 

41 - Cultural Tests of ‘ r Selected Wasa ” Rye, in Sweden. ljung, w f, , in Sve- 

ngi s Ustadet or mini's J'ulskntt, Yen XXVI 11 , Ft. 2, pp 71-81 MA 1110, i<)i8. 

The new varietv of rye, “ selected Wasa ”, is derived from a plant 0570 
of common Wasa isolated in iqoi and is distinguished from the mother varie- 
ty by its shorter stems, greater tillering power and a greater uniformity 
of the ears and grains In South Sweden and the most favoured 
regions “ selected Wasa ” rye is inferior to the Stiarn and Petkuser var- 
ieties as regards yield in grain. Thus, the following yields per acre were 
obtained at Svalof as means of the 5-year period iqoO-xo : Stiarn, 4 250 lb. ; 
Petkuser, 4 047 lb.;and selected Wasa, 3 651 lb In Varmland and at Bjerka 
Saby, where the climatic conditions begin to be less favourable for the 
growth of rye, the ‘ # selected Wasa ” variety takes first place, owing to its 
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greater resistance to cold and to its adaptability. Thus, at Bjerka Saby, 
the following mean yields of grain were obtained per acre, for the period 
1911-1916: — selected Wasa, 2 13H lb.; Stiarn, 2120 lb.; and Petkuser, 
I 938 lb. 

Further to the north (in Norrland) the resistance of the new variety 
to the bitter dimate is well shown. At, Luted the following yields of grain 
per acre were obtained, as average of the period 1912-1917 : native Norrland 
rye, 2 086 lb. ; common &asa, 1 561 lb. ; and selected Wasa, 1 355 lb. 

As regards the other characters (weight per bushel, weight of 1000 
grains ; strength of straw, yield in straw) , the author gives the results of 
comparative tests carried out at Svalof betw T ecn 1911-17 with the following 
varieties : common Wasa, Bretagner, Petkuser, Stiarn, Midsommar, Prof. 
Heinrich, Schlanstedter, Ostgdta black rye (" Ostgota Gr&r&g ”). These 
tests showed that: - 1) in weight per bushel , the selected Wasa variety 
takes first place with a weight of 59 lb. ;*2) in weight oj 1 000 grains, 
the new variety is inferior to Stiarn (30. <8 gin.), to Prof. Heinrich (26.7 gm.), 
to Schlanstedter (28.6 gm ) and to Petkuser (31 gm ) ; 3) the strength oj the 
straw is mediocre - 6.1 (according to the empirical scale where 1 expresses 

a veiy feeble and 10 a very strong straw) ; except the Bretagner variety 
(4.8), all the other varieties, including the common Wasa variety, are sup- 
erior to selected Wasa, with a maximum of 7.9 for the Prof. Heinrich var- 
iety ; 4) the yield in straw, 5 605 lb. per acre, is higher than that of all the 
other varieties, save Bretagner (5 751 lb.) 

Conclusion. - - The growth of the “ selected Wasa ” variety am be 
recommended in Central Sweden, in the southern parts of Norrland and 
in the mountainous paits of Smaland, where the Stiarn and Petkuser var- 
ieties, owdng to their poor resistance to cold, cannot produce a good crop. 

42 - “Milho Ciboclo”, a Good Variety of Brazilian Maize. — Chacaui s Qumtats . 

Vol XVIII, No 3, p. 212 S 111 l'anlo, SepUrnbu is, iqtS 

The Brazilian maize known as “ milho eaboelo ”, imported into and 
acclimatised in the United States, where it is called ‘ Brazilian Flour Corn 1 
is noteworthy for its high yield (50.1 to 74.6 bus per acre), its tillering 
powder and the fact that it produces 2 or 3 ears per stalk that are from 8.6 
to 11.8 in. long, very white and excellent for roasting. The grain, when 
milled like wheat, gives an excellent bread or biscuit Hour. 

43 - Cultural Experiments with Arum itaticum , in Italy. — pwianelu, e , m 

the S'azwni spenm Mali ajtatn itaham , Vol. 3 , 1 , Pt 1-2, pj> 0 bz -f- 1 table Mo- 
di na, 101S 

In Italy the name “ gigaro ” is given to 2 wild species of Arum : — 
A. macutatum , commoner in the north and with smaller rhizomes; A. itali- 
c«m, much more common in Central and Southern Italy, of bigger growth 
and with larger rhizomes, therefore more important in ease it .should be 
utilised commercially. Under the most favourable conditions, a rhizome 
of the latter species can attain a maximum weight of 250 gm., with an 
average weight of 80 gm. 

The author attempted to grow r Arum rfaheum at the R. Vivaio di viti 
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americane » (Royal Nursery of American Vines) at Noto (Syracuse). Small 
rhizomes weighing 15 to 40 gm. each were sown in September at distances 
of 8 in. 16 in. ; a year after a weight of rhizomes 15 times as great and 2 
years after a weight 26 times a* great were obtained. Arum italic urn does 
well in all soils. The rhizomes contain up to 21 % of starch in the rest 
period (summer;, during which most of the carbohydrates are present as 
starch. During growth the starch diminishes, being replaced by saccharose. 
The three -year-old rhizomes have theJJ higne^t starch content. In 
laboratory tests the author obtained from rhizomes gathered during the 
rest period a yield of 18 % pure starch, 20 to 23 % of glucose and 10 % 
of alcohol. On a commercial scale, using the plant used for extracting 
potato starch and for distilling the must obtained from it, a yield of 20 % 
of starch or glucose and n % of ethyl alcohol respectively, all of the best 
quality would be obtained. The cultural test made by the author was 
most successful. However, J^efore beginning to grow this plant, the 
enormous quantities of Arum growing wild, from the sea to the mountains 
in all Italy could be exploited. 

44 ~ Sechium edu/e as a Forage and Food Plant. — Lwouta < ( >«?<*>, Ye.n in, 

No <>, pp 2T4-215 Rio ik* Janeiro, S pt iqiS — (Junaca s c QuinUus , Vol XVIII, 

No pp <)2 4- 2 Pigs San Paulo, Stpt cgih. 

The climbing perennial Cucurbitaceous plant Sechium edulc is a native 
of Mexico, where it was known as “ chayoth ", but it has spread to the 
Antilles and throughout tropical America, where its name became very 
much changed: “ chayote M , “ choyote ”, “ chochote ”, w&ence the 

French name “ chouchoute ” and the English name “ chow cliow ” ; in 
Brazil the French name became “ xuxu " which was finally changed to 
“ maxuxo ” and “ machucho About the middle of the last century 
Sechiitm edulc was introduced in France and North Africa ; every year 
Tunis and Algeria exported hundreds of tons of the fruit of this Cucurbi- 
taceae to the London and Paris markets. The stems and leaves form good 
forage ; the flowers are very melliferous ; the crude or, better still, cooked 
fruits form an excellent food for pigs, dairy cows, oxen and horses ; they 
can also be given to poultry, especially turkeys and ducks. The fibre is 
used for making hats, etc. 

The parts that can be used for human consumption are : — the fruit, 
which weighs from 400-1 000 gm, the young shoots, which form a substi- 
tute for asparagus, the root which weighs 2 lb. and more and contains 
20-25 ° {) of starch. 

The yields and returns recorded are enormous. In Algeria, Dr. Trabut 
states that 48 580 fruity are obtained per hectare, representing a weight of 
30 000 kg. and giving, at 50 fr. per 100 kg., with a net profit of 35 fr. per 
100 kg., a net gain of 10 500 fr. per hectare, to which must be added 
the value of the roots and green parts (25 000 to 30 000 kg. per hectare). 
At Porto Rico the average outturn of fruits is 360 000 kg. per hectare ; 
in New South Wales, boo 000 kg. The record is, however, held by Brazil, 
where each plant produces an enormous quantity of fruits. It is said that 
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the fruit from a single plant sufficed to feed a pig for 6 l /z months. As 
pig rearing has a great future in Brazil, the growth of Sechium edule as a 
starchy food for pigs will probably spread greatly. 

45 - Our Knowledge Of Textile Fibres. — Michotte, F., in La Rivuc dc la Filatute et du 
Ttssage, Year II, No rx, pp 2 15 210 and No 12, pp 271-275 Epmal, 1917 

The author, a well known expert on textile fibres, shows in his note 
that there is practically nothing on textile fibres in scientific literature, 
whether French or foreign. With the exception of the “ Travail des Lins ” 
(Linen Working) by A. Renouard and “ Les Textiles vegetaux ” by H. 
Lecomte, good, but out-of-date works, the publications on textile fibres 
either cannot be found or are subject to serious criticism . The author points 
out some of the very numerous and serious faults of these works. 

There is a certain number of serious works on a few textile plants and 
their relative industries (Le Maguey , by Segura ; Le Sisal, by Marquess ; 
V Agave, by Michotte ; The Sisal Fibre Industry in Queensland , by A. J. 
Boyd ; various publications by W. Tree ask on Californian Agaves ; Le s 
Sansevieres, by Michotte ; Le Eaphia, by Desk Andes ; Vegetable Fibres, 
in the Kent) Bulletin ; various studies published in the Annates du Musee 
Colonial dc Marseille and in the Agriculture des Pays chauds ; a study on 
Manila hemp and Agaves in the Philippines, by A. W. Taykor), but, out 
of 700 geneia, only 5 or f> have been dealt with more or less exhaustively , 
while 20 or 30 others have been treated in detached, incomplete and 
scattered papers. 

Only 5 or 6 paper-making plants have been studied in scientific 
literature, whilst the author counts, besides bamboo, papyrus, alfa, diss, 
sparta, spartum, banana, pineapple, the yuccas, and the palms, (>3 inter- 
esting species of plants, several of which have varieties growing in natural 
stands and mostly producing paper similar to that of alfa. It may be 
said that paper-makeis are unaware of 92 of the materials that they « 
might use 

The authoi, wishing to remedy as far as is possible this state of afiairs, 
has written a “ Trade saentifique et industticl des plantcs textiles " (Scien- 
tific and technical treatise on textile plants), now in couise of publication, 
and which, owing to its importance (10 volumes of (>jo to 1 000 pages) 
will give a complete study of all the known textile plants ; it will show 
that very little information is available regarding many of these plants. 

46 - Cambodian Cotton and French Spinning. - pritdiiomml, k , in i: Ay anomie 

colnmah , Bulletin mensuel du Jaidm Colonial, Ytat III, New Scrus, No jq, pp 13-17* 
l\iris July August, 1918. 

The author (Director of the “ Jardin Colonial ") summarises the report 
of M. Martin dk Fiacourt on the “ Possibility s du Cambodgc ait point de 
vac cotonnier ” (The Possibilities of Cambodia for Cotton-Grovring) which 
was written for the iqi8 Congress of Colonial Agriculture (D. 

He next states that, for all the researches presented by M. nr: Feacourt, 

(1) Report summarised in R , Dee. 1918, No. 1355 ^ Ed ) 
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the local agricultural administration has applied for the collaboration of 
the “ Jardin Colonial ” which has examined, in France, the samples sent 
annually by M. im Flacottrt. 

Without giving details about the numerous enquiries and expert exam- 
inations carried out since 11)13 on Cambodian cotton, with the help of 
M. Marandk (Vice-President of the Colonial Cotton Association), the author 
gives a summary of the results given by a commercial test of Cambodian 
cotton carried out in 1917 at Calvados at the request of the “ Jardin Colo- 
nial ” and M. Marandk by the " Filature de la Martinique”, a cotton fact- 
ory, results that were not known to M. pk Flacoi'R'» when he wrote his 
report. 

To carry out the test use was made of 4 bales of cotton, of a total weight 
of 450 kg., sent to the “ Jardin Colonial ” by the High Residency of Cam- 
bodia to be sold in the inteiests of the Colony. 

The sale was made at 172 3 \ francs per 50 kg., based on the quotation 
for that day (March 6, 1917) * - ibq 7 ; 8 francs. The cotton was thus sold 
for 2.50 francs more than the current price, and thus reached practically 
the same terms at American (rood Middling, " 28-29 mm. ” representing 
the quality most sought after by French spinners. 

The test made at the " Filature de la Martinique ” factory enabled 
the following observations to be made Cotton very clean, strong 
silky, worked well in the machines in which it was used alone. The 
waste amounted to about 4 ° ( '> After carding, drawing, and passage 
through the spinning frames, the cotton was placed in a machine turning 
out No. 20 thread (1) Tts class number was found to be 1 9> and the 
strength tests on 100 metre skeins gave an average of 96 kg. on the dyna- 
mometer. The cotton usually employed bv the “ Filature de la Martini- 
que ” in general gives an average of 80 kg. for the same number. 

These results are very satisfactory and justify the comparison to 
Good Middling American 28 29 min. ” made at the moment of sale. 

47*- Cotton Growing Tests in Spain. — CurM\r>j> y mariiv^ Kvniucr, in the Uoietin 
dc Uvh Machcu v icnnounta* Yiar X, Xo 11ft, pp. ftrft-ft^g Madrid, August. iqjB. 

The present world’s production of cot con is about 21 million bales 
of about 250 kg., i. e., 5 million metric tons in round figures. At the sale 
price of about i.bo fiancs the kg., this represents a world value of from 7 500 
to 8 000 million francs Soon after 1840 the world’s consumption of cot- 
ton began to increase annually by 3 % and it is calculated that it may at- 
tain 42 million bales 

The production as a percentage and in millions of bales is distributed 
as follows : - — North America, (15.5 % ; 13 to 14 — * India, 18.5 % ; 3.5 to 
4 -- Egypt, 6.5 % ; 1.33 - - other countries, 9.5 % ; 1.9 The European 
production amounts to 28000 bales, furnished by Bulgaria, Turkey, Crete, 
Greece and Italy. The European consumption is 9 1 i million bales, while 
the amount produced in Europe is hardly 2.7 ()/ 0 of that consumed. Spain 


(1) Thread of which 20000 metre* weigh 100 gui, (Author). 
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consumes (rough average for 1913-15) 104 000 metric tons of unginned 
cotton. Russia produces, in Turkestan, from 700 000 to 800 000 bales, i. e., 
about double the amount consumed in Spain and that at a latitude higher 
than Southern Spain and in a steppe region. 

In Spain, cotton was grown in the Seville region after 200 A. D. From the 
10th to the 15th century the production increased greatly and manufacturies 
were founded at Seville, Cordova and Granada. In the 18th century the 
production of cotton began to decline (even though, in the 19th century, the 
mills in Catalonia still exported cotton goods to Italy, France and England) 
and ended by stopping completely after the discovery made in the United 
States in 1825 of the ginning machine which rendered competition impos- 
sible by reducing to 0.76 d the cost of work which, when done by hand, 
could not by done for less than 2 s 4 l 2 d by women. 

The Osma law was passed on July 19, 1904, in order to revive cotton- 
growing in Spain. This law awarded bounties to cotton producers and 
exempted cotton plantations from taxes for 3 years. The Jerez de la Fron- 
tera experimental farm (“ granja ") successfully carried out some cotton 
cultivation tests which, however, did not decide the farmers to take up the 
crop. In 1912 the author began his cotton cultivation tests (with Upland 
or American ; Motiil ; Juniel, an Egyptian variety) on the San Pedro de 
Alcintara farm (province of Malaga) with seed produced by the experimen- 
tal farm The outturn per hectare of Upland cotton was: - - in 1912, 
524 kg. of ginned cotton and 1 134 kg. of seed ; in 1913, 75 7 kg. of ginned 
cotton and 1 690 kg. of seed ; in 3914, 607 kg. of ginned cotton. The Jumel 
variety, which always gave bigger crops than Upland cotton, was grown also 
in 1914. Excluding the year 1917-18, on account of the exceptional 
prices reached by cotton, when a revenue of 1 500 francs per hectaie was 
obtained, Upland cotton yielded an average, from 1912-1916, of 1 387 francs 
as the value of the product per hectare, the cost of production per hectare 
being 873 francs, thus giving an income of 514 francs. From 1914-16 
Jumel cotton gave an average production per hectare worth 1 492.72 francs, 
at a cost of 846.08 francs ; the revenue was 646 64 francs. Even under 
normal market conditions it can be assumed that Upland cotton, will give 
a yield of 586 kg. of ginned cotton at a sale price of 1.70 francs per kg., 
with a cost of production at 1.23 francs per kg., when the revenue will be 
275.42 francs pei hectare. For Jumel cotton, which is more appreciated 
as the staple is very long (41 -42 mm.), it may be assumed that the yield 
will be 520 kg , the sale price 2 francs and the cost of production 1 .39 francs 
i. e , the revenue will be 323.83 francs j>er hectare. 

In Spain, cotton can be grown throughout the low parts of the valley 
of the Guadalquivir and in the coastal zone up to Almeria, up to Alicante 
and even up to Valencia and Castellon with however, a higher cost of pro- 
duction. According to the author, cotton in these distiicts should be irri- 
gated 8 times a year, with a total height of 60 cui. of water. 

The slightly saline soils of the two coasts are admirably suited to the 
cotton-plant. By crossing the Upland and Jumel varieties tlti author has 
obtained a variety that combines the quahtfrs of the two parents. 

[«] 
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48 - A Catalan Society for the Development of Cotton Growing in Spain. - £/ Pro- 

cresso At*iicoln r Pecuaiw, Year XXIV, No lost), p 101. Madrid, kjj8. 

At Barcelona the “ A soaaci'm Caialana para el fomento agricola algo- 
doner 0 ” has been formed with the object of developing cotton growing in 
Spain and her colonies, by all suitable means, such as : 

a) Publishing treatises, reviews, articles from periodicals, pam- 
phlets, etc., disseminating data, advice, instructions, statistics, technical 
and economic works in order to introduce, propagate and encourage that 
crop. 

b) Oetting into touch with farmers either directly or through inter- 
mediary organisations to provide them with technical information, seeds, 
and everything that might help to attain the desired end. 

c) Intervening in the contracts that guarantee that the growers 
can sell their products at a remunerative price by helping them with the 
harvest and by introducing related side-industries to enable them to make 
the best out of these products. 

d) Installing experimental or demonstration plots and everything 
that will encourage the growing of the crop and educate the farmers in 
this subject. 

40 The Edible Banana Tree as a Textile Plant, in Spain. - Sre x<> 1 » 7 <>f tin-, Ki mw 

50 - The Olona ( Touchardia lati folia) a Hawaiian Textile Plant. 

Mac Cmtgkey, V. (College ol Hawaii, Honolulu), in <wi,N<*\\ Suu^, \<>1 XI*\I1I, 

No 1 * j(> I/1110 >s1 * r, Pa , tnhei 0 , i«»iS 

The olona ( Touchardia at / folia) grows only in Hawaii and supplies a 
textile fibre generally considered 1o be the strongest and most durable 
known The author describes the taxouomieal characters of the olona. 
It is called latilolw on account of its large, broad petiolate leaves which 
are 9 to 1 6 inches long by 5 to io inches broad. As is the case with many 
rain-forest plants the flowering period is very variable. The olona belongs 
to the hvgrophvtie group of the Hawaiian flora so common in the mountain 
forests It is never found in tilt plains and occurs only in patches Re- 
production is not vegetative. Tne native n »thod of cultivation w T as most 
simple. Olona patches were cleared of all obstructive vegetation without 
touching the trees, the shade of which is necessary to the plant Situations 
near a water -course were found, the bark left to macerate partially for 
several day., in the running watei and the remaining pulp then removed by 
scraping. The fibre was used for numerous purpose, especially for fishing 
lines and nets on account of its great resistance to salt water 

The chief qualities of the fibre arc * 

1) Its great tensile strength 8 times greatei than that of hemp (Can- 
nabis sat it'a), 

2 ) its great resistence to salt watei ; a fish line made of olona in use for 
over 50 years was found by the author to be in excellent condition ; 

3) its pliability and, consequently, its suitability for spinning by hand. 

The author recommends the use of this fibre. To grow it methodi- 
cally the plant, now wild, must be transformed into a cultural form. 
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It will then be possible to put on the market a new fibre with a greater 
tensile strength, weight for weight, than any other known fibre. 

51 - The Production of Copra in the Federated Malay States and South Pacific Is- 
lands* — I. Federated Malay States, The Production of Copra The Board of Trade Jour- 
nal , Vol, Cl, No. 1141, p. 467. London, 1018. — II. South Pacific Islands, Review of Co- 
pra Export Trade Ibid ( t ) 

I. — The Director of Agriculture, Federated Malay States in his annual 
report states that shipping difficulties caused the local price of copra to 
remain very low throughout 1917. and both estates and small holdings have 
suffered considerably. One result has been that a large number of coconut 
trees, particularly in the state of Perak, have been cut out and an Enact- 
ment had to be passed to prevent a recurrence of this, except under special 
conditions. 

The following statement shows the amount and value of copra 
exported from the Federated Malay States in igib and 1917* 



1916 

iqi6 

lqI 7 


Tons 

£ 

£ 

Perak . 

11 

201 430 

2J<i 1 4 ^ 

Selangor 

- 7-5 

l 1 <M0 

<>(> 1 02 

Negri Sembilan 

5 ? 


1 2(> : 

Pahatig . . 

I <12 

\ (MX) 

S 7 *^ 

Total 

1 4 H23 

2 U) ' s f>0 

292 2(>5 


These figures include* exports to the Straits Settlements and do not in- 
dicate the amount actually exported from the whole of the Malay Peninsula. 
Upon referenee to the summary of the ioieign imports and exports of the 
Straits Settlements and British Malaya for 1917, it is found that the total 
export of copra last vear from the Malay Peninsula is given at 77 goo tons 
against 7323b tons in the previous year ; but whereas 1 2 * 4 he value of the 191b 
exports is returned at ii 407 309, the value of the larger export in 1917 is 
given as £90 314. The export of coconut oil in 1917 amounted to 15787 
tons, valued at 1209 8gb, against 7 891 tons in iqib, valued at £285 375. 

II. — Copra is the staple article of export of the Pacific Islands, and its 
product - coconut oil - ranks amongst the most favoured of the vegetable 
oils now in use for edible purposes. The proportion of production of the 
South Seas is at present about 14,47 °<> <>f the total world production (2)* 
But the possibilities of further production arc stated by the Australian In- 
ter-State Commission to be immense. 

Although the potential wealth of the South Pacific Islands may be said 
to be as yet practically unexploited, the present output of copra will be 
largely increased from areas already planted, the trees 011 which have not 

(1) See R. 1015, No i }5 {Ed ) 

(2) For the world production of copra see the Annual Reviews International In- 

stitute of Agriculture, Bureau of Agricultural Intelligence: The International 

Trade in Feeding Stuffs, Rome. 
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yet come into bearing. Precise information in this regard, however, is 
not obtainable, but it is considered probable the present output of about 
71 000 metric tons per annum will be doubled when the trees at present 
under cultivation are in full bearing. 

The following table shows the exportations in 1912 of copra from the 
South Pacific Islands, indicating at the same time the islands of export : 

Exports of Copra from the South Pacific Islands. 


Tons £ 

Hntrsh 

Eip 13 7H> 242 0/ \ 

Solomons 4 iq6 73 637 

Gilbert and Ellice Islands, 3 300 33000 

Tonga (Friendly Islands) 11120 209367 

Cook and other Islands 2 133 40 549 

fotnl . . . 34650 600826 

Othu s 

New Caledonia and Dependencies 2810 67032 

Society Islands (Tahiti) and other Fiemh 

Islands ... <5 886 112 369 

Samoa (Ameiiean) (*) 

Suuoa (German) njor *03496 

lotal(+) ... 

hid it ui mci *** 

British (Papua) . . . . . 19368 

Gei man ... : 17227 344 540 

/ otal . . 18220 363908 

New Ilelmdes (**) Sooo 160908 

(*) Not available (+*) Estimate 


Tl.e average exports of eopta of the South Pacific may be stated also 
to be from 70 000 to 80 000 tons. 

52 - Culture and Fertilisation as Affecting the Oil Content of Peanuts. — Siiayan, 

II S , in riu' Philippine Agucutunst and lotcstir, Vol VI, Nos 2 - 3 , pp. 84-9* -f Biblio- 
giaphy of 1 8 Works. I<os Baflos, 1917 

Kxperiments on the manuring of 6 standard varieties of peanuts, with 
stable manuie, wood asli and a mixture of ash and manure, together with a 
series of determinations ol the soil content of each variety under different 
treatments. 

Fertilisation with ash, manure and ash, or manure alone, increased the 
oil content , the asli in a majority of the cases gave the highest increase fol- 
lowed by the mixed fertiliser and the manure in the order named. The var- 
iation of the oil content due to different conditions for any one variety is as 
wide as varietal differences. 

Hi-5*] 
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The comparative oil content of the different varieties is as follows : — 
Kinorales, 57.40%; Big Japan, 48.75%; American, 47.75%; Montal- 
ban (Chinese) 51.42 % ; Native I>mery, 49.93 %. 

Fertilistaion increased the actual yield of marketable pods. Ridge cul- 
tivation gave lower results for yield and oil content than fiat cultivation. 

The Kinorales, which corresponds to the early Spanish variety , although 
a low yielder, possesses desirable characteristics that make it preferable 
for oil purposes : — 1) quicker maturity ; 2) high oil content ; 3) ease of har- 
vesting ; 4) erect habit of growth. 

53 - Composition of Indo-Chinese Castor Oil. — prudhomme, v . in L'Ayommte 

colonial e , Bulletin mensuel du Jordan ( olomai , New Series, Ye.n III, No 10, p]> 

Pari**, Tulv \wnri, 1018 

The immense growth of aviation since 1914 has given considerable 
im]X>rtancc to the question ol the provision of castor oil, used lor lubricating 
aeroplane engines. The “ Jardin Colonial” has made inquin as to 
whether it is possible tor France to obtain the enormous quantity of 
castor oil she requires from her over-seas ])ossessioiis. 

Some hundreds of analyses made at the " Jardin Colonial ” bv MM. 
P. Ammann ami I, Rica >'i akp have shown that, throughout the French colon- 
ies, there an* castor oil plants which, as regards oil content, are comparable 
with and even superioi to the varieties commonlv imported into Europe 
and known commercially as Coromandel Castor Oil and Bombay Castor Oil. 

Amongst the samples examined those of Indo-Chinese origin, which 
are said to be fail representatives of the type usually obtained b\ the nat- 
ives, deserve special attention, as it seems possible that an appreciable 
amount of the castor oil requited by France (1) can be obtained from 
Indo-Cliina 

A table riven in the author’s note shows the composition of castor oils 
from Indo-China and India It is shown that the oil content oi the law seed 
varies from 49 4 to 50. <> ° 0 for the former and 42.20 t'» 52 j ° 0 toi the lat- 
tei. The analytical data given in the table show that if the oil content of 
the Indo-Chinese castor-oil plants seems lowei than that of certain castor 
plants of North America, which yield as much as 5 } (> ° () of oil, they are 
mostly slightly richei in oil than those of India. 

There will probably be no need for Indo-China to mqiort the ^eeds re- 
quired foi developing the cultivation of the castor oil plant 

54 - New Oil Seeds from Sierra Leone, -s t 8 «»r thK Rcsuw 

55 - Vegetable Oye-Stuffs. St 1 N*>. 8 of till* Rtvnu 

56 - Grafting of Hevea In Java. — Su No 6 « «.f tho- Revuw 

57 - Study on the Production of Sugar Beet Seeds. - s. , n.. >, «f th>- Rnuw 

(1) See R , Nov 101R, No. 118R (£1/ ) 
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58 - The Care ol Coffee Plants Damaged by Frosts, in Brazil .— ('haem** c Quintan, 

Vol XVIII , No J,P Sfto Paulo, August is 1018 

The results of experiments made by the Agronomic Institute of the 
State of Sao Paulo (Brazil) on the renewal of old coffee plantations and 
rational pruning can be applied as is advised by the Institute, to coffee 
plantations “ burnt " by frost. 

The affected plants should be pruned, but only at a later period, when 
they liave budded, so as to retain as much as possible of the unaffected parts. 
Coffee produces chiefly on the wood produced this year or at the end of 
the previous year. It is, therefore, useless to prune old, large branches 
and only the young branches that have been most “ burnt ” should be dealt 
with. If these are quickly and suitably pruned it will cause the production 
of new buds, wliile unpruned branches, even if undamaged, grow and only 
produce a little fruit at the tip. 

Pruning should be accompanied by manuring (ashes, blood meal, bone 
meal, cake, fertilisers). The coffee plant requires shallow cultivation, 
hocings, and shallow trendies for draining off the water and circular 
trenches round the trees should be made. 

59 - Coffee and Tea of Uganda. See n<> ,s 0 i tin- Review 

bu Plants Yielding Essential Oils of the Seychelles — See No. 8 <>i this Review. 

61 ~ Tobacco ‘Growing in Indochina. - Conyts tl'Aencnltuic colonmle, Gmivcnicmctil 

tjetieral dc rindo-Chme, Saigon Seiie-, Bull< 1 in No 6, i ] pi Siigon. i«>t8 

M. A. Chkv vr.iKu (Chief of the Mission for the Inspection of hndo-Cliinese 
Agriculture and Forests) calls attention to the fact that the development 
of tobacco -growing in Indo-China is a very important task. This crop is 
grown by the natives on a fairly large scale in certain regions of Cochin- 
China, Annam and Tonkin, but the production does not suffice for local 
needs. In addition, it is a family crop, each grower only utilises a very 
limited area. The amount of leaves gathered at a given moment by each 
grower is small, and insufficient to allow' them to be suitably fermented to 
do which considerable quantities of leaves gathered at the same time 
should be piled in heaps. The native pays little attention to the preparation 
of the tobacco by European methods. The treatment he gives it after gather- 
ing the leaves is very primitive, at any rate tobacc > thus prepared suits the 
taste of the consumer (whether Anna mite or not) and the local production 
does not satisfy the demand. 

Besides local tobacco consumed by the native, about iooo metric tons 
of tobacco worth q 300 000 francs have to be imported annually from other 
countries or Prance. It would be excellent if these tobaccos were produced 
011 the spot and if a part of the varieties required were supplied to France, 
which, before the war imported tobacco worth more than 40 million francs a 
year from foreign countries. This result could only be attained by applying 
the methods that have shown their worth at Deli, Java, Manila and Cnba 
to the growth and preparation of tobacco in the tropics. Only big enter- 
prises with a large capital are capable of intioducing these methods into 
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the French colonies and they would have to work over large areas. In 
Sumatra land that has grown tobacco one year has to remain fallow for the 
next 8 or 10 years before the same crop can be grown again 

Struck with the need for up-to-date methods, MM. A. R. and L. Fon- 
taine, who have already obtained such interesting results by the appli- 
cation of the latest scientific methods to the production of alcohol from 
rice in Indo-China, also wished to apply the most perfect technical data 
to the cultivation and preparation of tobacco In 1913 they, founded 
the “ Manufacture des Tabacs do VIndochine ” Company, and to provide 
the raw material they started a large plantation in Central Tonkin, on the 
Kim-Xuyen estate, and sent for experts from Sumatra to organise it This 
was the right method to follow. Although only begun in 1914 their tests 
have already begun to give most encouraging rtsults The director of this 
plantation has prepared the work, summarised l>elow, regarding the methods 
for tobacco growing and preparation in use at Kim Xuyen 

Tobacco is grown in nearly all the provinces, especially in the Thai- 
binh and Hai-duong provinces in Tonic 11, in South Aimam, and in the Govap 
and Hocmon regions in Cochin-China. The natives prepare it with primitive 
methods and the products are absolutely different from those made in France 
and not at all suited to European taste 

The “ Manufacture cles Tabacs de lTudochine ” Company has alieady 
obtained very interesting lesults The soil is prepared by clearing away the 
trees and uprooting the stumps This should only be done partially on 
the hillocks intended to carry tobacco for one year onlv, in order to facilitate 
reafforestation. On the contrary, however, it should be complete for land 
definitely reserved for tobacco, as well as on hillocks on which coffee will be 
planted After this, the ground should be dug up and finally a turn with 
a heavy rake should be given Jhe day before planting out 

The following subjects are considered : * sowing and transplanting, 
eartjmig-up (3 times), clearing of caterpillar*, thinning-out (which is con- 
tinuous ; in verv fertile soil a shoot providing b to 8 medium leaves is left), 
gathering and threading (done simultaneously), dr ing (requiring from 
20-40 days, according to the variety and the weather conditions), fer- 
mentation (in mounds of from 1 to 20 metric tons), sorting (in four qualities 
for “ cutting", according to the si ides light tawny, dark tawny, light 
brown, etc.), baling (bales of about 70 kg.). 

Many varieties are grown, including Comstock, Hongrie, Mamlle, 
Maryland, Java, Deli-Sumatra, etc. 

Besides direct cultivation the crop has been undertaken on the “ me- 
tayage " system on the farms in order to accustom the natives to the method 
used for toba cco growing in other countries The results obtained are 
becoming more and more satisfactory, as the native labourers engaged in 
the direct cultivation or ‘ metayage " become more familiar with the 
special rational methods for growing the different varieties of tobacco. 

The yields vary according to the variety. They are quite satisfactory 
if they are compared with the figures obtrained on the oldest exotic 
plantations. 



STIMULANT, AROMATIC, NARCOTIC AND MEDICINAL PLANTS 


72 


These tobaccos burn well. Certain varieties burn with a surprising 
ease. The colour, “ suppleness ” and aroma leave nothing to be desired. 

After one or two years of tobacco, coffee plants (Coffea arabica, libe - 
rica, Chari, robmta , Bourbon) are planted on the hillocks in the estates. To- 
bacco has sometimes been planted a second time between the rows of coffee, 
without the latter suffering in any way. This combination enormously 
reduces the cost of installation and up-keep of the coffee plant. 

Shade trees are planted to protect the coffee plants To avoid the erosion 
of the hillocks, the Javanese system of “ roraks ” — little horizontal ditches 
that receive the soil washed down by the torrential rains and stop the water 
allowing it to soak gradually into the soil — has been adopted, with convinc- 
ing results. At the end of 1917, 50 000 coffee plants were planted. 

On the estates of the “ Manufacture ” Company several thousand plants 
of Annamite and Assam tea are grown, which will be used for modem pre- 
paration tests. 

There are about 300 head of live stock, mostly of the Annamite breed. 

The manure is applied to the coffee only ; mineral and vegetable manures 
are used for the tobacco ; castor oil cake, ground nut cake and other 
prepared manures give excellent results. 

The development of the varieties that could be treated by the works of 
the French Estate monopoly might be a considerable source of wealth for 
Indo-China. The foundation of Experiment Stations like those of Buiten- 
zorg (Java) and Medan-Peli (Sumatra) indispensable 

Besides selling to the French State monopoly Indo-Chinese growers 
can certainly find a buyer much closer to them and sell a large part of their 
good quality tobaccos to the Hanoi manufactury, which could soon, by 
laying down modern machinery, vie favourably with the most important 
establishments in France and other countries. 

62 - Tobacco Nurseries in the Dutch East Indies fi). - 1 yensen, h , coiteKkiajjnu* 

on Tobacco Nurberie-, in tht Mcdedeeltnren van het Proef station voot Vorstcnlandschc 
I'abak, No XXXIII, pp 41-55 + 1 Kig Semaiang, kjiS — II RiJKEN, <> 1, New Method 
for TWruiinc'-oiit Tobacco Nurseries fbui v *7 4 1 Fig 

I. — The grower should try to obtain st r ong, resistant tobacco plants 
by providing them with abundant food, water and sun. The nurseries 
should be suitably ‘manured by spreading soil as evenly as possible and mix- 
ing a certain amount of sand or compost ; no “ Dessah manure ” (native 
village) should, however, l>e mixed with it, as it might introduce Phvtho- 
phthora. 

Instead of watering the plants the water they require should run 
around the lands (ridges) . The soil must be moistened in an intermittent 
manner, so that it shall not remain water-logged. The nurseries must be 
exposed to the light, and from the beginning the young plants should be 
accustomed to the heat of the sun. 

The nurseries are protected against heavy rains by artificial shel- 
ters. The plants should only be transplanted when they are about 4 1> cm. 

(1) See R , May, 1917, No. 446 (Ed ) 
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high, as is done by planters in Deli. The shade leaves should be sup- 
pressed* 

II. — The thinning-out of a tobacco nursery so as to leave the plants 
spaced at 5 cm. distance — as is now done in most plantations - is a fairly 
difficult task for a coolie. To avoid this difficulty the author suggests the 
following practical method : by means of string, the seed bed is divided 
into 10 equal divisions on its length and 4 on its breadth, so as to have 40 
equal plots. All the coolie has to do is to leave 25 plants in each plot, so 
that there would be 40 < 25 = 1000 plants on each land, which gives 
sufficient material for transplanting. 

63 *- Reports on Tobaco Fermentation Experiments Made in the Dutch East In- 
dies, in 1916. — SiDENrus, E , in the Mededeelingen van het Prochtation voor Vorsten- 
tnndirh*' Tabakov. XXXT.pt) is 5? 4* Fig. S'mmranir. iot7 
The series of tobacco fermentation experiments carried out for several 
years by the Vorstenlanden Tobacco Experiment Station 1ms lead to the 
construction of a building where the mounds of tobacco can undergo con- 
tinuous fermentation without further handling. 

vSatisfactory results were obtained. The tobacco fermented is of very 
good quality. The building is composed of- 3 rooms 4 metres wide, 4 75 
metres long and 3.50 metres high internal measurements. The double walls 
are hollow, but closed here and there by brickwork which supports the 
walls. The middle walls, which are very thick, isolate the rooms sufficiently 
from one another. Lighting is obtained through 3 small windows 
25 > 50 cm. 

As the temperature is lower near the windows, it is taken in the centre 
of the room by means of electric thermometers. The rooms are closed by 
double doors, the outer one of wood, the inner one of eternite. The rooms 
are roofed by slabs of eternite, above which there is an insulating layer 
of rice husks covered by planks, the ceiling is supported by wooden sup- 
ports. 

Oas pipes, 5 cm in diameter, are used for heating hi each room there 
are 3 rings of tubes running along the walls, provided with a tap for rtgulat- 
ing the temperature and arranged in such a way that their lower end is 
near the wall of the machinery room. At that point there are also drainage 
pipes provided with taps, so that the water of condensation can be drained 
away to the outside. I11 fact, the water must be drained oft regularly or 
the pipes will not heat. Tubes, 25 mm. in diameter, connect the heating 
pipes to the boiler. The steam is produced by a locomotive boiler placed 
outside together with the engine that drives the suction pump. 

The pressure is generally maintained at 2 atmospheres ; it is rare that 
a heavier pressure is required to maintain the desired temperature. 

In order to maintain a suitable degree of humidity in the rooms, a 
ring of 25 mm. pipes, perforated with holes about 1 mm. in diameter, is 
placed on the floor ; the ring is connected to the steam supply. This simple 
device enables the degree of humidity to be regulated exactly, while it is 
controlled by means of 2 electric thermometers acting as hygrometers. The 
floor is slightly sloping, so that the water of condensation can flow away. 
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The tobacco is heaped up on the flooring, which is raised to prevent 
it decaying and to allow the steam to escajie through the holes in the ring 
(described above), placed just below the centre of the heap. A long iron 
pipe, open above and perforated along its length is introduced vertically 
into the heap. The air passes along this tube into the centre of the heap. 
The air is lead from the vertical tube to the perforated rings used to venti- 
late the outer part of the heap. As the heap subsides here and there as 
it ferments, the rings move in a vertical direction and should, 'of course, 
be joined to the central tube in such a way that they can moore. 

Ordinary rubber tubes should be used to join the central pipe and the 
riugs rather than the flexible metal tubes used in previous experiments. 

64 - Acclimatisation of Cinchona in Brazil. — i>k moraes, p , in Chacatas c Quinines, 

Vol XVIJI.Xo 3, pp 181 183 sa> Paulo, Seplcmbci 13,1918. 

The idea of acclimatising cinchona to Brazil is not new ; it has been 
tried several times, but was afterwards abandoned. I11 1868, Sen or J. 
Di\s planted at a place near to Theresopolis (San Paulo), seeds of 
Cinchona Calwaya (the species richest in quinine : up to 80 ° () ) which had 
been sent to him from the Pacific zone of South America In his plantation 
there are now more than 100 000 plants left in a completely neglected state, 
so that their bark liardly contains 5 (, (, ot quinine. (\ \ucnruhra bad been 
sow'ii in the same locality and did very well. The author suggests that cin- 
chona should be sown or planted, with material fiom Java, iti the moun- 
tainous parts of Brazil. 

65 - Wax-yielding Plants of Mexico. - kymii.rez Roman, m Im Rivista a^o/a, owa* to 

oficial dc In Direccion dc Ari nultiua v I'onunto , Mixuo , Vol II, No ft, pp 237-259 H* 

1 FiflS Mexico, May 15, k>jS. 

A botanical description (without identifying the species) of 5 different 
species of plants furnishing the wax called “ candelilla ”, used for making 
phonograph records, boot grease, furniture polish, etc. 

Two of the plants examined belong to the genus Pedilanthvs, section 
Calceolastrum, and one to the genus Euphorbia . 

66 Utilisation of AsphodeJus r dm os us in Italy, s 1 x<> n»s «>t tin - Rtruu' 

6 7 - New Method for using Explosives (1) in Planting Trees and its Advantageous 

Use in the Rapid Reconstitution of Orchards in Devastated Regions. — pu&dallu, 

A , in the Compies ictidus dc V Academic dcs Sciences, Vol CI^XVII, No si, pp 763-/64 

Paris, November 18, 1018 

The author lias noticed that wild plants grow with rare vigour on the 
edges of old shell holes or old trenches destroyed by explosives. This vig- 
our is probably due to the cracking of the soil and its impregnation by 
nitrogen compounds. This remark recalls the experiments made in the 
Western United States on planting 2-year okl cherry trees in holes blasted 
out by dynamite. The cherry trees planted in this W'ay reached a height 


(1) See R , mu, Nos 2529 and 3135; R 1912, 671, 777 and 1398; R , 1913, No 

230 ; R , 1014, N't) 1092. (Ed ) 
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of io feet, while the same trees planted .with a spade remained weakly, 
barely reaching 5 feet in height. 

The author has attempted to apply these" observations, and experi- 
ments practically with the collaboration of M. Malhouk. 

They have found out the com]>osition of an explosive that resists shock 
and damp, which can be moulded, is quite free from chlorine, is very 
powerful in small volume and only explodes under the action of a ful- 
minate primer. This forms a cartridge to which is added a bottom of fei- 
tilisers, varying according to the soil: - -phosphates, nitrates, potash, etc. 
The cartridge is formed of a celluloid tube, in strong paper or cardboard, 
serving as an envelope and ending in a cone or closed by a stop|>er of the 
same form. The compressed fertiliser is placed in the bottom of the tube 
round some explosive, then comes the cylinder of explosive in which there 
•is a hole to receive the fulminate priinei The whole is dossed by a cork 
pierced with a hole, through which passes, in a ‘•omewhat tight lit, the 
bickford match attached to the primer. The expbme and the accessory 
bottom are paraffined on the outside 

To use the cartridge, a ho cm. hole is made until an iron rod or other 
tools. In suitable soil the hole is made with a wooden cone of a diameter 
slightly greater than that ol the cartridge, down to a depth of ho cm , 
the cartridge is inserted, the match lit, when those present retire to cover. 

The explosion produces a spheroidal cavity nearlv No cm. deep, with 
deeply cracked walls The soil is left to absorb the vapours given olT hv the 
explosion and all that remains to be done then is to plant the tree and beat 
down the soil round the roots Under these conditions the tree tinds all 
the elements neeessan tor its growth finely powdeied and intimately mixed 
with the soil, so that it cannot but grow vigorously and tmit in the shortest 
possible time This method would he specially useful in compact soils where 
the ordinary methods of planting leave solid walls which the rootlets are 
unable to penetrate ’ 

This process ran l>e used for all kinds of tree planting, even in the 
colonies, as less labour is required and growth is favoured. 

68 - Shield-grafting Rubber and Cacao Trees in Java. — 1 v\n hixjtn. u m.siikM- 

gi.iUing Rubbu Tkvs, in McihiUn • i n utt den ( ultuuitum, Xo Unite tiznii\ i<U s - 
II Stiitti, K II . SlikM-graltinu C.icao Tree's. Ibul , Xo 2^ 

III the Experiment Garden at Buitenzorg, Java, has been undertaken a 
series of experiments to determine the best method of vegetative multi- 
plication of the hevea and cacao trees. The results of the experiments in 
shield grafting (the method preferred) are given in the two papers under 
review. The three following methods of grafting were tested: 1) Pol- 
kert’s, or shield grafting , j) j. grafting ; j) \eneer grafting. 

The best results were obtained with Folkkrt’s method The opera- 
tion is more rapid as the piece of bark bearing the bud does not need to 
be equal in size to that taken from the stock. After joining, the eye develops 
more quickly, and, moreover, the joining is more complete Thy graft also 
gives good results, but is less simple than £lie prev ious method. Veneer 

[ere**] 
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grafting is less satisfactory as joining is very slow and many scions gradually 
die. The operation is also longer than the preceeding two. The chief con- 
dition for successful grafting is strong stock. The buds must be taken from 
strong and not too young branches In hevea the scion must be inserted 
as low as possible as it must later form the cupping surface. Shield grafting 
causes a smaller flow of latex than the other two methods. J oining is com- 
plete at the end of about 4 weeks and the stock may then be topped 
about 5 inches above the graft. 

69 - Cultivation of Balsa Timber in Costa Rica. — McMcllan, e., m Commie* Rt ports 4 

NTo 11 7, pp 669-671 Washington, D C , 101H 

" Balsa ” (1), the lightest wood known, is now much in demand 
where lightness of construction is of importance, and as it is very porous, it 
acts as a good insulator and is thus used in insulation against heat and cold. 
Another valued characteristic of this wood is that is offers the minimum 
amount of air resistance, and its usefulness in aeroplane construction is 
therefore apparent. 

Though the " Balsa ” tree grows best in rich ground, it will thrive on 
almost any ground in the tropics except swam]), but it is a second growth 
tree, being found only where the ground has once been cleared. The trunks 
of the trees are smooth and mottled white and grav. No parasites seem to 
grow on them, as the boles are perfectly free of vegetation. The leaves of 
the young trees are very thin and large oitcu 12 or 14 inches across, and 
grow on long stems of 18 inches or more. The trees grow separately in 
groups of male and female, the male being known as '* Burrillo ” and the 
female as “ Balsa Real The lattei onh is now marketable, as the male 
tree contains too much wood fibre. Both groups are very similar in ap- 
pearance except at flowering tim*\ 

The “ Balsa Rear’ tree blossoms about the third year, in midsummer. 
From long green pods of 6 in. or more light pink blossoms emerge. Later 
the pods shrink to about 1 in. in thickness, or half their former dimensions, 
and about two months after the appearance ot the blossom the hitherto 
erect pod bends and breaks into six sections * /hich open and reveal quanti- 
ties of golden-brown cotton that the natives use for pillows and mattresses, 
often cutting down trees at seed time foi this purpose. The seeds cling 
to the cotton in rows along the sections, about 400 seeds to the pod. These 
seeds are about the size of a pinhead, 22 500 of them being required to make 
a pound. 

Small vines are the worst enemy of young “ Balsa ", as the young trees 
are soft and very sensitive. When the sapling is about 3 in. out of the 
ground all surrounding weeds should be cleared away. In one year the 
trees sometimes grow to 10 ft. in height and 4 in. in diameter and to a height 
of 20 ft. in 2 years. Until they reach tliis development the trees contain 


(x) Corkwood « OchiomtJ Lu 1,0 pits, Sw ( htl 
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too much vegetable matter to be fit for use. A diameter of io in. is acquired 
in 5 or 6 years. A 5-year-old tree should produce at least 200 board feet, 
worth about $8 at current prices. Dimensions of logs for market are now 
8 to 30 in. in diameter and from 8 to 16 ft. long. 

There is a white Balsa and a red Balsa, or “ Balsa Colorado " as it is 
called. The white, " Balsa Blanca ", and the red are alike in the flowering 
season and in general appearance ; and in standing timber the difference is 
hardly apparent, but when cut the dark of the “ Balsa Colorado ” has a deep 
red tinge, from which it derives its name. It requires twice as long to dry, 
and even when dry it is twice as heavy as “ Balsa Blanca ", having more sap 
and more wood fibre. Some of the logs have a dark, reddish core, which 
contains enough sap or moisture to cause decompositon and render them 
worthless. Logs cut from the lower part of the tree next the root contain 
a great deal more water than the upper part, but when thoroughly dry are 
almost as light and should be just as useful as the rest. When the white 
wood, or " Balsa Blanca”, ages it reddens, colouring from the bottom up- 
ward, and at the same time the bark roughens. Trees 8 or 10-years old are 
often too heavy for market. " Balsa " logs deteriorate very quickly after 
felling if exposed to the weather, and borers attack them if they become 
dry. The logs cannot be cut more than a week or 10 days in advance of 
shipping. 

The future of the Balsa Trade in Costa Rica depends very largely on 
whether or not it can be successfully grown by planting on land prepared 
for tlie purpose and there are indications that it can be. 

Planting can be done 12 by 12 in. apart and if later this is found too 
thick the weakei plants can be pulled up. While the rainfall is sufficient 
for planting thus thickly it takes considerably longer for the tree to reach 
marketable size, but when mature it is much taller and freer of branches, 
besides yielding a larger number of logs. It will take about 8 years for 
trees planted in this order to reach marketable size and they will then yield 
logs about 12 by 14 in. in diameter and 28 to 30 ft. long. The Guaciino 
tract should therefore produce roo trees per acre with 200 board feet of 
good log, or 20 000 board feet per acre. The cost of straight planting, 
including cleaning and preparing the land, lining, circling, and planting 
(using small plants set out to a stake), and three wind rowings to complete 
cultivation for first year, should not cost more than $10 per acre, as fol- 
lows : — Cleaning and preparing land, ^3; circling, lining, and planting, $2 ; 
circling and wind rowings, >*3 ; 10% supplying at $0.01, $0.10 ; overhead and 
miscellaneous $1.90. After a period of 14 months from time of planting 
no expenses for cultivating are entailed. 

Another and a cheaper method of planting Balsa is to clean and bum 
the land and scatter seeds where necessary. The work can best be done 
from January to March ; during the remainder of tlie yeai it is difficult to 
burn owing to the constant rains. By this method a grove should be esta- 
blished for a maximum expenditure of $4 per acre. After a vea* no fur- 
ther woik is required. 
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70 - Some Chilian Woods Suitable for Making Cellulose. — Boietin deia Soacdad dc 

FontettfO' Year XXXV, No. 0, pp, 378-382. Santiago rte Chile, June, 1918. 

At the request of the Chilian Government, the Laboratory for the 
study of woods at Madison (Wisconsin, U. S. A.) has carried ont cellulose 
and paper making tests with the 6 following species : “ olivillo”, “laurel”, 
“ coigiie ”, “ lingue ”, “ roble ”, and “ quila ” (1), 

The caustic soda treatment was used. The average, maximum, and 
minimum fibre lengths (in mm.) found were: — “olivillo”: 2.15, 2.62, 
1.34 ; “ laurel ” : 1.31, 1.60, 1.90 ; coigiie : 0.86, 1.02, 0.70 ; “ lingue ” : 
1. 11, i.6o j 0.61; “roble”: 1.45, 1.76, 1.12; “quila”: 2.20, 2.66, 1.34. 

It was found that olivillo is suitable for making naturally coloured 
packing paper ; coigiie and lingue are suitable for making bleached paper 
pulp for books and similar articles ; quila gives a pulp which, unbleached, 
makes paper for journals and packing ; when bleached it can be used for 
making writing paper, books, etc. Laurel and roble, as their fibres are too 
short and they do not bleach readily, are unsuitable for making cellulose. 


71 - Forestry in Burmah. - Sec No 1 <>i this Review. 


LIVK STOCK AND BRKKDING. 

72 Contributions to the Knowledge of Brazilian Oestrinae. i,utz, a , m Mt mot ias 

do Institute* Osva l do ( ntz , Vol IX, No t, pp 91-112 -j- } Plateh, Km dc Jancno, 1017 ; 
Abstract in TheRcmcw of A pplud hn1oinolo\v t Yu\ VI,Ser It. Pt. 7, pp 21*9-1 fy>n- 
don July, i<)ib 

The autlior prefaces these notes by slating his agreement with the view 
that the Oestnnae should be tieated as a sub-family of the Muscidae 

A key is given to the genera observed in Brazil together with the fol- 
lowing list of South American species . From French Guiana, ('nterehra ephip- 
pitim, Lati.; from Patagonia 0 . patagona Guer. , from South America, 
('.mega stoma Brauer. ; from Trinidad, (\ lunebns Aust ; from Argentina 
and Brazil, Rogcnhoi era grand 1 s Guer.; from Brazil, ('nterehra apicahs 
Guer., (anal is, Macq.), ( . cayenaensis , Macq., (' rnfivcntns Macq., C. 
nigroeincta Aust., (' sarcoph abides sp. n., ( ' nigricans sp. n., ('. ml alula 
sp. n., ( . schmahi sp. n , Rogenhojera trigonoce phala B., R. dasypoda B., 
Psendogametes hermanni B., P. semiatra Wied., Dcrmatobia oyanievnlris 
Macq., and (iastropJrJns a* minus B. 

The paper concludes with notes 011 the parasitic habits of the Ameri- 
can Oestrinae. Dcrmatobia hominis is of wide distribution. Cattle suffer 
most from its attack and hunting dogs less severely. Man is seldom at- 
tacked ; horses are almost immune and mules sliehtly les c so. In the case 


(1) According to the Dtcctonanu de los divvtbos nombics vulyms iL iniuhas planta s,ctc , 
by Dr M Colmeiro (Madiid, 1871, p 1 ^5) the “olivillo,, ot Chili is .iexioitcon punctatum; 
lor the other speucs, M Reiche (R , May, No p>«S) identities them thus : — laurel — 

Lamella aiomatua ; coiguc Sotliophagus Dombi v/; lin^m Puski Lnmuc; mbit* A "o- 
thopha^us obhqua ; (pula Chusqucu sp (Jut ) 
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of the other indigenous species, parasitism is limited to rodents. Only a 
few Brazilian rodents, chiefly Muridae are affected. 

Generally speaking females seem to predominate among the species of 
Cuterebra and Dermatobia. The contrary obtains in the case of Pseudo - 
qametea, though not to a very market degree in P. semiatra. 

As regards the habits of Dermatobia , it is confirmed that this fly sucks 
liquids with its proboscis. It does not appear to mate during the first 
few days after emergence. The eggs seem to be laid not necessarily on 
mosquitos such as Janthinosoma lutzi. Typical larvae of Dermatobia have 
been hatched from eggs taken from the left side of the abdomen of a small 
male of Synthesiomyia brasiliana B. & Berg. These larvae preferred the 
dry skin of a dog to the human skin. 

The author also records Oestrus ovis from Rio de Janeiro and neighbour- 
ing States. It is not confined to the cool mountainous zones, but is also 
found in the tropical regions. 

> 

73 - Animal Trypanosomiasis at Douaia (Cameroons). — Rousseau, i, ,m thi iiuiutm 

di.l« Sonetc de Pathulo^u cwtiqui ,V < ol XI, No S,pp 74O 74#. Kiri*-, October y, iyi8 

During the last 10 or 12 yeais bovine trypanosonm u, has destroyed 
in the Douaia region, two humph ^s races of cattle which, according to the 
natives, were autochtonous. The autlu r has also found the piescnce of 
equine and canine trypanosomiasis. 

74 - Tests of the Treatment of Equine Trypanosomiasis in Morocco u).— Velu, ii , 
in the llulletnidcla Swietult PaUrnlo ic i\nttqu< Year XI, No 6, |>]> 448-451 Paris, June 

Work from the iesearch laboratory of the “ Service de l’Klevage ” of 
Morocco. The products used in the tests of treatment have usually been used 
in combination with other medicines < )wing to the eurient practice in human 
medicine they are rarely used in veterinary therapeutics as their irritating 
properties prevent their being given in the usual wa^ - (subcutaneous and 
intramuscular). Intravenous injection w T as used and, so as to avoid the 
diflieulties of the ordinary needle, as owing to movements of the animals 
the jugular might be pierced through, a small trocar adapted to a Pravaz 
syringe was used. 

Amongst the medicaments advised and used 

1) atoxvl, thiarsol and emetic in heavy doses mostly produced a bad 
effect and hastened the death ol animals in a very low condition while not 
curing the others ; 

2) galyl, no\ arsenobenzol in heavy doses, caused no immediate 
serious troubles that might cause the same bad influence to be suspected ; 

3) arsenical compounds ol any kind seemed to be the most useful 
if given in small, repeated doses with the sole aim of keeping up the sick 
animal’s strength so that it can fight against the parasite. 


(1) See K , June iyi8, No. 562 (Ed ) 
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75 - Hone Sickness in the Belgian Congo (i). — van saobohsk, k., in the Builttin 

de la SocitU de Pathologic exotique, Vol. XI, Ko. 3, pp. 4*23-432. Paris, Hay 8, 19x8. 

The disease “ heartwater ” is transmitted by the tick Amblyomma he- 
braeutn ; this tick does not exist at Zambi where, however, Amblyomma va- 
riegatum and A . splendidum occur. The author discusses previous researches 
(Edington and Counts, Theiler and Stockman), which have shown that 
" horse sickness ” and " heartwater ” are two varieties of the same virus ; 
thus, heartwater of sheep, when transmitted to horses, produces hofse 
sickness in them ;on the contrary, as the author hasfound,itis nottransmis- 
sible to cattle. , V « 

The author has shown that, in mortal cases of these two deseases at 
Zambi, the transmitting agents were Rhipicephalus appendiculatus and 2 ?. 
evertsi var. albigeniculatus . He further found that epizootic horse sickness 
spread in droves of horse carefully freed from ticks and placed in a region 
where there were no ticks, thus showing that horse sickness can be trans- 
mitted by other means. Species of Stegomyia, Anopheles , Hyperosia and 
Stomoxys have been proved to transmit the disease. It may be admitted 
that the ticks maintain the disease in a enzootic form in a district whilst 
the above-mentioned insects might be the agents for rapid transmission 
between horse to horse, thus producing epizooties. 

This transmission takes place specially over short distances ; service 
horses passed over the whole district during an epizooty, nc other precau- 
tion being taken than to keep them away from infected kraals. 

The author concludes that the chief transmitting agent at Zambi 
is a small nematocerous fly of the genus Culicoides Latr., delated to 
C. neavei Aust. 

These small blood-sucking flies never go far away from herds. They 
are found with difficulty during the day ; they can only be seen flying from 
animal to animal in the very early morning. Many Tabanus plant seen 
during the epizooty at Zambi were also possible agents of transmission* 

Prophylactic treatment. — A strong dose of camphorated oil 
(10 to 12 gm. of camphor) injected under the skin gave good results, espe- 
cially in chronic forms of the disease. It seems that horses can be immunis- 
ed by vaccination, by injecting them with progressive doses (from 0.007 
to 100 gm) of virulent serum mixed with equal volumes of glycerine, and 
treated for 12 hours with one-quarter the volume of ether. 

Conclusions. — i) Heartwater of sheep produces hersesiekness, but 
cannot be transmitted to cattle. 

2) The virus of horse sickness gives feverish reactions in goats and 

sheep. 

3) The virus of horse sickness and that of heartwater appear to be 
two varieties of the same virus. 

4) Horse sickness was propagated at Zambi especially by Culicoides 
and Tab anus. 


(1^ See R , igiG, So (kd ) 
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76 - The Treattfi&nt 0! Ulcerative Lymphangitis (1). — vav sagbghem, r., in the Bul- 
letin de la SocUU de Pathologie exotique, Vol. XI, No. 8, pp. 683-685. Paris, October 9,- 1918. 

Work carried out at the Research and Diagnostical Laboratory of 
the Belgian Military Veterinary Hospital. The author thinks that pyo- 
therapy (pyo and auto-pyotherapy suggested by MM. Beun and Vruj (2) 
and leucocytotherapy (suggested by M. Bridr£) (2) used against lymphan- 
-gitis of the horse owe their curative effect to the intense leucocytosis that 
they cause. As sure cures have been obtained by this method the author 
tried to find a method which, while being practical, will give the maximum 
results. He substituted intravenous injections of pus emulsified in a 
mixture of equal volumes of oil and ether for subcutaneous injections of 
pus tieated with ether. The method is qnite safe, causes no local reaction 
.and produces a good general reaction, whieh is indispensable to obtain 
a cure. 

Pyo and leucocytoterapy give cures, but are not vaccinations, and 
cured animals are not safe from the possibility of fresh infection. The 
author, is, therefore, carrying ont experiments in which he is attempting 
to vaccinate with living bacteria obtained from the lesions of horses 
suffering from ulcerative lymphangitis ; he hopes to obtain an immuni- 
sation against this serious disease. 

77 - Treatment of Equine Molities Ossium . — poisson, h., in the Revue Agncoi * 
et VMdnniire de M id lyiscar et Dipend wees. Year III, No 21, p 314 Tananarive, 1918 

Osteomalacia ( Molitie > ossium) of horses and mules is a disease which, 
though not well understood, is probably infectious and contagious. The 
first symptoms are shown by the digestive apparatus ; the affected animal, 
before showing locomotoi troubles, loses its apjietite, voids black faeces, 
and is tired by the slightest work. The disease can be checked for some 
time by removing the animal to another place immediately the first symp- 
toms appear and placing it to pasture on a calcareous soil, by sustaining 
its organism and stimulating its appetite. To this en ^ a sanatorium, where 
affected animals improve considerably, has been established at Diego- 
Suarez on calcareous soil. 

After many tests (intravenous injections of sterilised sea water, hyper- 
alimentation with substitution food ; treatments wliich gave no appreciable 
results), the author successfully cured the lack of appetite and the fatigue 
shown as the first symptoms of osteomalacia by giving in the daily ration 
0.02 gm., in two packets, of the following po*vder : — powdered gentian 
0.10 gm ; cinchona powder, liquorice powder, sodium bicarbonate, 0.20 
gm. each ; tricalcium phosphate, o.2q gm. ; kermes mineral, 0.02 gin. ; caf- 
feine, pondered digitalis, liquid perchloride of iron, sodium benzoate, o ox 
gm. each. When this powder has been given for about a month, the animals 

(1) As regards lym t >haugi Us of the horse, see R. June 1917, No. 561 ; R August, 1917, 
No. 734 ; R. Feb. 1918, Nos. 177 and 178 ; R. March 1918, Nos 310 and 311 *and R, Sept* 
2908, No. 1002. {Ed.) « 

( ') Sec R., March, 1918, Nos 3T0 and 31 1 — (e) See R. February, 1918, No 178. {Ed ) 
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regain their vigour and can work again and, if it does not bring about a 
complete cure, it always produces a decided improvement in the general 
state of health. 

78 - Curative Treatment of Horse Mange. — torti, je , in 11 Nuovo Ercoiam, Year xxui. 

No to, pp 241-250 Tiu in, iqi8 

Before the war, horse mange attracted the attention of practicians in a 
limited measure only, on account of the easy treatment and the facility 
of prophylactic measures, but, during the war, it has assumed such propor- 
tions in all the armies, that it alone has given more work to the veterinary 
surgeons than all the other diseases put together. 

As the author had the oppoitu ity of treating a group of 300 horses, 
he proposed to find the experimental answer to the following questions : 

1) Does a remedy exist that can prevail absolutely over the others ? ; 2) Which 
tieatment is preferable from the standpoint of economy and rapid action ? ; 
3) Can horse mange be cured by an exclusively mechanico-detersive treat- 
ment, without the intervention of any medicament ? 

The treatment consists in dipping followed by washing twice all over 
with a 5 % sodium carbonate solution ; carefully cleaning the epidermis ; 
curative treatment (5 applications at successive intervals of 4, 5, 8, 13 
days) with the mange remedy tested (which, for the different groups of 
animals was one of the following : - creoline ; yhenolised extract of to- 
bacco ; sodium hyposulphite and hydrochloric acid ; soap solution of 
formol ; sulpho-alcahne soap ; Hki mekich pomade ; mercurial ointment) ; 
currying ; douches ; cleansing and disinfection of the stables ; et 

Six week after beginning treatment (i. e , after 5 applications), 20 % 
of the animals were cured ; this percentage belonged mostly to the groups 
treated with pomade ; the rest of the animals received 2 or 3 applications of 
Helmekich’s pomade or mercurial ointment, or simply melted horse fat 
and were then washed all over with the phenic extract of tobacco. After 
20 days, 50 % of the animals, that were still affected were cured and, 
after two and a half months the malady had entirely disappeared 

Conclusion. - 1 ) Of all the mange remedies tested by the author there 
is no one that is absolutely superior as regards its therapeutic efficiency. 

2) In the case of severe mange of long standing, the best treatment is 
the mixed one, consisting in the use of a watery solution and a fat, while, in 
less severe and recent cases, a simple watery solution suffices (e. g., phenic 
extract of tobacco) ; manual care should be considered as an integral part 
of the treatment. 

3) A simple mechanico -detersive treatment (very diligent manual at- 
tention, washing with water, and, in the graver cases where this treatment 
does not suffice to detach the epidermal crusts, annointing with horse fat) 
suffices to cure mange, no matter how serious or of long standing it 
may be. 

79 - Researches ln*o the Influence of the Nucleo-proteins of the Udder on the Milk 

Secretion Of the Cow. — Giuliani, R , in La Clintca Vctertnana , Year XU, No 18, 
pt> 463 477 4 Bibliography of 21 Publications. Milan, September 30, tqi8 

Nucleoproteins constitute the essential part of the nucleus and cell pro- 
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toplasm and are phosphorus compounds resulting from the combination of 
an albumin and a nuclein or paranuclein. The nucleoproteins extracted 
frbm the tissues and injected into animals produce various biochemical 
actions. These actions are specific when the corresponding metabolic 
function is specific for the organ from which the nucleoproteins were ob- 
tained, and general when the corresponding metabolic function is common 
to various organs. The nucleoproteins extracted from the parenchyma- 
tous tissues and introduced into the animal organism b\ injection into the 
organ corresponding to that from which they were obtained, produce phe- 
nomena of degeneracy when given in strong doses and may act as a cell sti- 
mulant when given in weak doses. This is why the author has considered 
the possibility of stimulating the secretory function of the mammary gland 
by injecting small quantitites of the nucleoproteins of the udder into that 
gland itself. 

The experiments were made at the Zootechnical Institute of the “ R. 
Scuola Superiore di Agricoltura ” of Milan, using 4 cows for 30 days di- 
vided into 3 periods of 10 days : — initial period (without injections) ; 
experimental period (with injections) ; final period (without injections). 
The dose injected was 10 co. of a saturated solution of nucleoprotein in 
water containing 1 % sodium carbonate. The injections were repeated each 
day, about 40 minutes before the evening’s milking. The average milk 
yields of the cows at the evening’s milking during the initial, experimental 
and final periods respectively were - 

Cow I : i.i* jo kg — 4 280 kg — 3 9l<> kg 

Cow II : 2 270 kg - 2 44° kg - 2 090 kg 

Cow III : 1.730 kg — 1 940 kg — 1 500 kg 

Cow IV : 4 710 kg - 4 850 kg — 4 sio kg. 

At the following morning’s milking no sensible differences were noted 
between the 3 periods. The cow w ith the greatest quantitive variations in 
the milk drawn after injection shov\ed an increase of o 255 ° u dry matter 
and 0.355 %fat with a decrease of 0.070 % lactose and >.oic ° 0 nitrogenous 
matter , no variation in the ash content was noted. The milk of the follow- 
ing morning showed no appreciable variations in composition during the 
experimental period in comparison with the two others. 

Concisions. 1) The nucleoprotein of the udder introduced sub- 
cutaneously and in small doses into milking cattle has a stimulating effect on 
the milk secretion, shown by a slight increase in the quantity of milk and 
in its fat content. 

2) The stimulating action is of short duration its effects only 
being shown at the first milking following the injection of nucleoprotein. 

80 - Crushing Locust Beans. — Gouik, A ami Andouarp P , in the Jour ml d y Agriculture 
pratique, Vol LXXXII, New Scries, Vol XXXI, No 24, pp 468 4O9 Paris, Nov 28, 
1918 

The authors do not agree with M. R. Godin (1) as to the necessity of 
crushing locust beans. M. R. Godin quoted cases of mishaps t« horses which 

(1) See R Dec , 1918, No. 1380. (Ed,) n 
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he attributed to feeding on whole locust beans. In the experiments made 
by the “ Association agricole 99 the beans were fed chiefly to pigs and horses 
and no ill effects were reported. Nor did the experiments justify the fear 
of harm being done by the woody ends of the bean. Moreover, the pods 
have been fed to horses from time immemorial in districts where the plant 
grows. 

-- i Two mares were fed on whole locust beans. One gained 908 gm. daily 
a r compared with 821 gm. before, and the other 893 gm. as compared with 
570 gm. before. Pigs gained 667 gm daily on rations 8 , 10 of which were 
formed of locust beans, the remainder being composed of cake and bone 
powder. The food value of the locust bean is due chiefly to the digestible 
carbohydrates which an analysis made by the authors showed to be 
piesent in the proportion of 41.65 %. 

81 - The Food Value of the Water Soldier ( Str&t/otes alofdes). — dOlss, w., in the 

Zeitschrii* liir Sptritusinduslrtc. Year XIJ, No. 22, pp x 90- 200 4 * 4 Tables. Beilin, 1918. 

The water soldier [Stratiotes aloides), of the Hydroeharidacae family, 
is very widespread in Germany. The author describes the principal mor- 
phological characters of the plant and then gives the results of chemical 
analyses of it made with a view to its utilisation as a food for stock. The 
data given by different workers do not always agree. According to S'fUTZER 
the ash of the water soldier has the following percentual composition : - 
Potassium 23.6 ; sodium 16.2 ; calcium 18.3 ; magnesium 13.4 ; phosphoric 
acid 5.7 ; sulphuric acid 5.5 ; silicic acid 4.3 ; chlorine 13.0. 

The water soldier may be fed to stock both fresh or dry and ffl&y replace 
the dry matter of the ration in the proportion of % for horses and l / 2 f° r 
cattle and sheep. Pigs will eat it fresh or boiled. The food value of the 
water soldier is comparable to that of meadow hay. * 

82 - Animal Production in Burmah. — s Nu. 1 of thi* Review 

83 - Ht)rs3$, Mules and Donkeys in Cyprus — The Cyprus Agricultural Journal , 

Vol XIV, Pi 4, pp 31-32 Nicosia, October, 1918. 

Extracts are given from rep >rts made by Captain Knapp (1901) and 
Captain Goodchied (1917) on the breeding of horses, mules and donkeys 
in Cyprus. In the island preference is given to jennets for heavy transport 
and long journeys and to mules as saddle or draught animals. At Gastria, 
Carpas, there is a good type of pony from which good ponies might be 
obtained if the stallion were judiciously chosen. Heavy -shouldered Arab 
stallions were imported from Damascus but did not give good results. 
There is so little outwaid difference between a mule and jennet that the 
one is often sold for the other. 

There is a fine breed of donkeys but the Jack donkeys are too high in 
the leg, run very light, are long in the back and flat-sided. Donkeys are 
not bred enough, nearly all the marcs being used for breeding jennets. In 
view of the excellence of Cyprus donkey and the poorness of the horses the 
jennets are much superior to the mules. Jennets of from 13.1 to 14.1 hands 
are undoubtedly the most profitable animals to breed in Cyprus. The Cyprus 
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jennet is unexcelled in any country in the world for army 6r general pack 
purposes. 

84 - Meat Production in Relation to the Capacity of Cattle to Gain Weight, Investiga- 
tions made in Italy. — Aruch, E (ill collabtmition with Frosi and Beltrami) in Vltal%a 
a?ruola t Year LX, No. u, pp 260-271. Pinccn/n, S**ptcinhr*r t«. tmi 8 

One hundred steers were chosen at Parma, all having special capacity 
for gaining weight, and 20 steers with the opposite characters. The two 
lots were kept under observation during 30 days under identical conditions 
and were fed identical rations. At the beginning of the experiment the 
100 steers chosen weighed 88 651 lb. and at the end 04 740 lb., i. e. their live 
weight increased by 6 089 lb. in 30 days, or 2.29 lb. (or 0.221 %) per head 
daily. The corresponding figures for the 20 unselected steers were 20 565 lb., 
21025 lb , 459 lb., 0.76 lb., (0.072 %) 

In a similar experiment made at L,odi, 50 selected steers gave, from 
September 12 to October 12, 1917 : — initial weight 39 188 lb., final weight 
41 406 lb., increase in live weight in 30 days 2 218 lb., daily gain per head 
1.73 lb., percentual gain 0.221. Thej corresponding figures for twenty un- 
oelected steers were. — 20 108 lb., 20 603 lb., 495 lb. 0.825 lb., 0.822 %. 

The two experiments, carried out independently of each other, gave, 
therefore, results which are in perfect agreement and of great importance. 
The author recommends the time taken up in central depots for observation 
and the necessary rest to be utilised in obtaining the greatest possible in- 
crease in live weight by removing the steers with low fattening qualities 
first and those with high fattening qualities last. He himself uses this 
method with excellent results and without any disorganisation of the 
service. 

85 - Draught Camels in the Algerian Sahara. — Couston, f (Agricuitui.a Engineer 

of the S nith- Algi rian Territories), m the Journal d' Xgticulturc pratique , Year LXXXII, 
Vol. XXXL No 21 , pr> 408-41 t + 3 Figs Paris, Octobci 17, i<n 8 

The camel (1) is mostly used as a saddle (“ mehari ”) or pack animal. 
It is little used as a draught animal, which is wrong as it is fairly intelligent 
and can be well broken in. Were it used for draught purposes many agri- 
cultural works could be carried out that would greatly increase soil pro- 
ductivity in many regions of South Algeria where the horse and mule are 
few and costly or even absent. If the camel were harnessed to the plough 
vast legions still uncultivated and where camels are plentiful could be made 
productive, and thousands of acres could be sown down to wheat. 

Camels are little used for ploughing in Algeria, while the practice is 
quite common in Tunis. Thus the Sfaxiens plough their immense olive 
groves with camels, turning round and round the trees, which shows the 
animal can be well broken in. In Tunis, camels are harnessed to a small 
cart with two high wheels, called “ araba” and used for most of the carting. 
Mowers, reapers, binders, cultivators can be drgtwn by camels, either singly 

(1) The species m question is really the dromedary ( Camelus drQfnedartUs),vn\\i one 
hump. The true camel (Camelus bactnanus ) is Asiatic and has two humps The name camel 
is commonly used for both species [Ed ) 
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or in pairs. This has been shown at the Agricultural Experiment Institute 
of Tripoli, where barley was harvested with a harvester drawn by 2 
camels harnessed abreast. 

The camel can be also harnessed to machines for raising water, as is 
done in Mzab. Breaking in the draught camel is, according to Lientenant 
Bel, “ not difficult; as the camel is rather timid than obstinate, brutal 
treatment must be avoided, if quick results are wanted ; the voice, a 
movement made with a stick or whip mostly suffice to urge them on. As 
with the horse, the camel must be accustomed to walking with complete 
harness before it is put to draw, care being taken that the men pull gradually 
on the swingle-trees while as many camels as possible should be placed 
abreast 

The author records a very successful ploughing match with camels 
at Biskra, in February, iqrS, when 70 competitors took part. It would be 
interesting, at the annual competitions for distributing prizes to camel 
breeders, to include a class for draught camels, together with suitable tests. 

86 - Egg-producing Values of Some Texas Feeding Stuffs. - iiarvhy, r n . in 1 'exas 
Agncultnral Fxpcnmcnt Station, Unlit tin No 220, it pp -+-2 Figs {- 6 Tables. College 
Station, Tt.cns, Octolxi, i«ji7 

The aim of the experiments described was to determine 1) whether 
rations composed entirely of vegetables are as profitable for egg-production 
as those containing animal products (meat scraps, whey), 2) the compara- 
tive food value of skim milk, cottonseed meal, meat scrap and peanut meal, 
for laying hens The experiment, begun on December 20, 1916^ lasted 24 
weeks. The hens were White Leghorns of good strain and were kept in 
enclosure The rations consisted of milo, bran, and shorts with a protein 
supplement composed of skim milk for Lot 1 , cottonseed meal for Lot 2, 
meat scrap for Lot 3, and peanut meal for Lot 4. The protein foods were 
given in such quantities as to supply equal amounts of piotein, taking that 
of meat scraps as a basis The average egg production per hen for the 2 4 
weeks was, lor each lot respectively.- 89 95, 5995, 75.51, 56.80. The 
cost of producing one dozen eggs was So.i(>f>, So 199, So 172, So 205, res- 
pectively. The number of pounds of food required to produce 1 dozen 
eggs was 9.41,5,75 486, 5.8 respectively. The lots costing most per hen 
gave the highest profit per hen Hens receiving animal product were more 
profitable than those receiving only vegetable food Vegetable food with 
a high protein content does not seem capable of replacing animal products 
in the ration. The hens ptef erred the ration containing animal products 
and ate it in large quantities Sour skim milk appears more profitable 
than meat scraps as a source of protein when obtainable at a reasonable 
cost. 

87 - Hen-keeping Profits in Italy, in 1918. - urfntana, t> , in tht R%Hsia di izncoitura, 

Year XXIV, No 46 , pp 174 375 Parma, No vunbei 15, 1918 

The following figures, based on the present day market conditions, 
refer to a small hen run amn xed to a farm and rationally managed The 
values given are approximate averages 

[85-8T] 
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I. — Cost cp installation of a run for 50 hens. 

£ 

1) Building a hen run or adapting buildings to this purpose 20 

2) Enclosure of about 240 yards round the run made of fencing or metal trellis 

7 y t ft. high 14 

3) Outfit (food and drinking troughs, pens for rearing chiekbns, etc) .... 4 

4) 48 hens and 2 cocks 40 

Total cost of installation . £18 


II Administration of nrN run 
A — Fxpenditurc . 

1) Interest on capital of £ p> (including presumed insurance and renewal) £ 


at 15 % 6 

2) Deterioration of buildings calculated at 2d. per head 8 

3) Food (dour, grain, vegetable scraps, food waste, hay waste, nettles, cal- 
culated only for the 50 original birds at £ 1.4.0 per head per annum) Go 

4) True or presumed rent of land round the run (240 sq yards at o 8d per sq 

yard) . . 0.16 

5) I/ibour, management, supervision . 8 

6) Miscellaneous 4 

Total expenditure ... £ 8 €.lC.t 

11 — Receipts 

1) 6 000 eggs at an average price of 4d each . .... 100 

2) Net profit on 10 capons . ... 6 

d Net profit on 40 pullets and c >1 kerels . . . .... .... 15 

\ ) Chicks, valued at 6 % per head annual 1v . . . . 1.7 

Total receipts , . . £ I2M.I 


Summary 


Receipts £ 122.7.0 

Expenditure 86 6 o 

Net Profit 35 .S.# 

88 - Bse-k^eping in Spain. — Rcvista de la Ctmara a*ricola baleai, Yeai XX, No 21, pp i6r» 

162 Pa 1 111, 1 dc Millorca, November 10, it)i8 — The British Bee Journal , Vol XIAT* 
No 1898, pp 363-364. IfOiidun, November, jqiS 
The number of hives existing in Spain (nearly all in the Valencia, Aia- 
gon, Valladolid, Ouadagara and Majorca regions) is estimated at 1 boo 000. 
The annual yield of honey is estimated at about 19 million kg. which, at 
2.50 francs the kg., represents a value of 47 500000 francs, to which should 
be added that of the wax. It is estimated that by using suitable methods 
a yearly outturn worth bo million francs could easily be obtained. 

89 - Silkworm Rearing in Tripoli. m\«occhi-alemynni, n in LW-ncoiuna colonial e , 

Year XII, i^t Half-year, No. 3, pp 167-190 4-18 Fig- Florence, June 30, 1918. 

Silkworm rearing experiments carried out in Tripoli in "the spring of 
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1915 (1) yielded only a few grammes of eggs. The first silkworm rearing 
season of 1916 gave the following results about 880 lb, of fresh cocoons 
corresponding to 297 lb. of dried cocoons yielding a gross income of 2 424 
lire (1 hra — 9 % d. at par). A prize of 574 lire was distributed among 11 
rearers. In all there were 20 silkworm rearers that year. 

In 1917 the production rose to 2 645 lb. of fresh cocoons which yielded 
about 880 lb. of dried cocoons and a gross income of 11 300 lire. Prizes to 
the value of 775 lire were distributed among the 21 best rearers. The in- 
crease in production from one year to the other was 300 %. 

During these two years were distributed free of charge a large number 
of white mulberry trees, some from Italy, some grown in the country itself 
by the Agricultural Experiment Institute. In 1916, 2 371 plants were 
distributed and in 1917 9 743, i. e., more than 12 000 plants in two years. 

The results obtained and a minute study of the possibilities of silk- 
worm rearing in Tripoli show that it might be well developed to the great 
advantage of the colony. There are several difficulties to overcome, but this 
might be done fairly easily. If silk-production cannot increase in subse- 
quent years in the same proportion as these first ones, everything points 
to the likelihood of an important development. If, at the present juncture, 
it seems premature to think of founding a silk factory, a small experi 
mental one might be started. The future of silkworm rearing in Tripoli 
seems to be assured so long as it is not left unsupported and the Admini- 
stration continues to give it help and guidance. 

90 - Regulation of Silkworm Egg Production and Commerce in Italy. Gazzeita 

Ufhctalt del Rc no d'Ualia , Year iqrR, No 23*5, pp 2 Rome, October 

In view of the expediency of regulating by legislation the production 
of and commerce in silkworm eggs in order to assure the Italian silkworm 
industry healthy eggs completely free from Inherite disease, and to 
prevent the production and sale of eggs empirically prepared, the decree 
No. 1382 of May 9, 1918 was issued. It contains the following clauses : 

1) Whoever wishes to sell or prepare for sale silkworm eggs must 
obtain the authorisation of the Ministry of Agriculture. This authorisa- 
tion is also necessary for eggs exchanged or given free of charge. It is not 
necessary for persons who for three years have been inscribed in the local 
Chamber of Commerce and Industry as preparing silkworm eggs if they 
produce annually an average of 5 000 ounces of eggs of pure race and 1 500 
ounces of mixed race and are supplied with the buildings, instruments and 
machines necessary to the good preservation of the eggs they produce. 
Such establishments must use for breeding-purposes at least 1 0/ t of their 
eggs if they are of the native yellow race and 1.25 % if they are of Asiatic 
races. 

2) Races already crossed must not be reared for breeding and cross- 
ing. Asiatic eggs may be sold only by persons holding a special authorisa- 
tion or by those exempt from such authorisation by the decree 

1 

(1) See R Ftb , iqi 6 , No 21 ^ (Ed ) 
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' 3) Silkworm eggs may be imported into the kingdom only in small 
boxes containing laying moths. 

4) The sale of eggs by travelling merchants is forbidden. The eggs 
may be sold in small boxes or loose. 

To test the eggs an analysis will be made by a government institute 
nominated by special decree of the Ministry of Agriculture. All infected 
eggs will be destroyed. 

91 - Creation of a Bureau for the Examination of Silk Goods at Yokohama, Japan. 

— Bulletin del' Association s&ricicoledu Japon, Year III, No. 2. Tokyo, September 15, 1918. 

By a decree dated March 30,1918, the Japanese Government has found- 
ed a bureau at Yokohama for the examination of silk goods which in- 
cludes 3 sections : the first is chiefly occupied with the examination of the 
quality of the various forms of raw materials, i. e., silks ; the second deals 
with operations relating to fabrics, braid and tricots ; the third, with work 
on the preparation and finishing. 

The essential aim of this bureau is to improve Japanese silks, but 
weaving tests afe also made with the different varieties of silk produced 
throughout the world, by means of the best looms, in use in all textile 
countries. 

92 - Investigations into the Variations of Colour in Cocoons in Japan* — Wat mji , k 

in the Bulletin del' Assmuif inn sencoU du Japon, Ye.tr III, No. 2,pp. 1-3. Tokyo, September 

15, K)iN. 

The author (agricultural graduate of the Silkworm-breeding Laboratory 
of Tokyo) carried out experiments to determine the influence of season and 
temperature at the time of rearing on the colour of silkworm cocoons. As 
a rule all the cocoons of a pure race are uniform in colour. Nevertheless 
cases occur in w hich w orms of the same race give cocoons of different colour. 
The Onodaliime race, which gives four yields of yellow cocoons is a good 
example of this and was used for the experiments This race gives, in spring 
(1st period), pale, yellow cocoons ; in summer and the beginning of autumn 
(2nd and 3rd periods), dark yellow cocoons, and, at the end of autumn (4th 
period), pale yellow cocoons resembling those of the 1st petiod. 

The changes in tlit colour of the cocoons according to the rearing period 
are due chiefly to the differences in temperature to which the silkworms are 
subjected at the 5th stage. If larvae are kept, during the 5th stage, at a 
constant high temperature the longer they are exposed to this temperature 
and the highei the temperature the darker will be the colour of the co- 
coons. If the larvae are kept at a very high temperature which is varied 
slightly, those which have been subjected for a long time to a slightly 
lower temperature give darker cocoons than those subjected to a slightly 
higher temperature for a shorter period. In the Case of very low tempeia- 
ture, a small difference causes a very marked variation in the colour of 
the cocoons. 

If, during the 5th stage, the moisture conditions are varied and the 
tempeiature kept constant? the colour of th$ cocoons varies a little, the 
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larvae kept 111 very damp surroundings giving distinctly yellower cocoons* 
The influence of moisture is, however, much less strong than that of 
temperature. When the temperature during mounting is too high the 
cocoons are of a moie brownish-yellow than those produced at a relatively 
lower temperature. Cocoons woven in very moist air are dark. 

The Onodahime race is not the only one the cocoons of which vary in 
colour with the temperature. Not only yellow cocoons, but also those of 
a bamboo leaf green change colour with the temperature. 

93 - Incubation of Trout Eggs in a Sterile Medium* Poor in Oxygen.— mummer, p. 

in the Archives i lex Seven vs Physiques et Nuturelles f Year CXXIII, Vol. 46, Period 4, 

pp. 255*250. Gencvi, Octobcr-No vembe r, 191&. 

Results of the authors’ experiments on incubating trout eggs in a med- 
ium both sterile and poor in oxygen. These environmental conditions 
are obtained in the following manner : — 800-1000 cc. flasks are fill- 
ed with water brought to the boil 3 times a day, each time for one hour ; 
whilst cooling the air that redissolves in the water is filtered through 
sterilised cotton. When this is done, 50 fertilised lake troift eggs are placed 
in each flask, w r hich is lightly closed with a rubber stopper. As long as 
the experiments Iasi the flasks are not opened, nor is the water changed. 

Out of 250 trout eggs incubated in this way during the years 1915 
and 191b, at temperatures of 7, 8 and io°C.. with experiments lasting from 
50 to 60 days, not a single case of death was observed, from which it may 
be concluded that the egg of the trout can live in a stagnant medium that 
is pool in oxygen, provided that the medium is sterile and freifcfrom con- 
tact with the surrounding air. 

Development of embryo and hatching. — In 1915, eggs weighing 
250 gr. and fertilised artificially were placed in an incubator of the Cali- 
fornian trough ” type, containing 10 litres and fed by strongly oxygenat- 
ed spring water at the rate of 10 litres per minute. On the third day after 
fertilisation, 50 eggs were placed in each of 2 watei bottles sterilised as des- 
cribed above, one of 1000 and the other of 800 cc. capacity. The bot- 
tles were hermetically closed and placed in a recipient attached to the in- 
cubator and supplied with the water leaving the incubator in such a way 
that the temperature was the same everywhere (average temperature 
of 8.50C.). 

In the incubator with running water the eggs hatched on the 53rd 
to 58th day after fertilisation ; the fry on hatching measured 17-18 mm. 
None of the eggs in the bottles containing sterilised water died during this 
period. In the first bottle, containing 1 litre, hatching took place on the 
55th to 58th day, but the fry, on leaving the egg, only measured 12-13 mm. 
The eggs in the 800 cc. bottle did not hatch, although they continued to 
live until the 75th day after fertilisation. At that date they had a muddy 
appearance, and the embryo appeared as a whitish streak when seen through 
the shell. On opening them, the dead embryos were found to measure only 
11 mm. on an average. 

Conclusions. — 1) The duration of the iftcubation of trout eggs (fer- 
!>*-•«] 
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tilisfeition to hatching) is independant of the quantity ot oxygen contained 
in the medium (comparison between the incubator with running watei and 
the bottle containing sterilised water), provided that the quantity present 
is sufficient to allow the try to attain a minimum size of 12 mm. in the nor- 
mal time fixed by the temperature (comparison between the 1 litre and 
800 cc. bottles.) 

2) The hatching ot the egg dees not mark a deteiniined state of de- 
velopment of the embryo and it can take place as soon as the embiyo is 
12 mm. long 

3I The smaller the egg is the more difficult it is lot the try to leave 
the egg ; in normal cases (hatching at 17-18 mm ) the shell is thinned all 
over its suiface, while the thinning is localised at the embryonic area in 
eggs deprived of oxygen In addition the try hatched when 12 nun. long 
are abnormal ; theii dwarf condition is not surprising, considering the de- 
privation of gaseous food, but it is intei estmg to note that, in relation to 
their length, the cephalic end and the eyes show i remarkable atrophy. 


FARM liN OIX I vKRING. 

94 - Temp Drary Tractor Courses in Ohio, U. S. A. — The Department of Agriculture 
of Ohio , Official Bulletin, V ul. IX, No. 1, pp. 4-10 -f 1 Table. Columbus, February, iqi8. 

Temporary tractor courses were held between February 11 to 16, 1918, 
at Columbus, being attended by i 500 farmers ; 18 makes of tractors were 
used for the practical demonstrations. In Ohio, nearly 3000 tractors are 
now in use and an increase of 100 % in the tractors used is expected for the 
current year. The great number of persons that attended the course is 
not considered very remarkable, but the great interest with which the far- 
mers followed the practical demonstrations is considered of much greater 
importance. For this reason it has been decided that, in futuie, the course 
will be given each year. The upkeep of the tractor, working troubles and 
how to prevent them, the various parts of the tractor, have all been treated 
in a practical way by the lecturers. The bulletin describes in detail the 
chief points dealt w r ith regarding trouble that occurs during work :- - qual- 
ity of fuel ; good compression ; sparking. 

Data furnished by tractor owners in Ohio are summarised in a table . — 

Twenty -two tractors are of 5-10 H.P , 51 of 6-12 H.P., 266, of 8- 

16 H.P , 30 of q-18 H.P., 216 of ro-20 H.P., 83 of 12-24 H.P., 70 of 
12-25 H.P., 22 of 15-30 II.P , () of 18-36 II. P., q of 20 H.P., 4 of 25-50 
H.P., 7 of 30-60 H.P. 

As regards the gross weight, 9 tractors gave an aveiage of 1 980 lb. 
each, 103 ©f 2 992 lb., 84 of 3 060 lb , 348 tractors had an average weight 
of 4994 lb., 181 of 5 993 lb. , 18 of 6 772 lb., 19 of 7 770 1b.. 5 weighed 9 on 
lb., 7 weighed 9977 lb., 18 weighed more than 14960 lb., 5 more th.,u 

17 820 lb. and 4 nearly 22 000 lb. 

553 tractors towed ploughs with 2 mouldboards, 266 with t 3, 25 with -t, 
9 with 5, 4 with 6 and 3 towed ploughs with 8 mouldboards. 
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803 farmers are satisfied with their tractor, while 89 gave an unfavour- 
able reply. As regards the difficulty of renewing parts of tractors 825 
had no difficulty ; 63, on the contrary had had difficulty in obtaining spare 
parts ; 684 fanners said they were prepared to hire out their tractors, and 
168 were not. The average cost of ploughing per acre is 2 dollars 83 cents. 

95 - Importation of Agricultural Machinery into Russia during 1917. — Fcutiie d’ln- 

fof motions du MtntsUrc de V Agriculture, Year XXIII, No 46 , p. 4 . Paris, November 12 , 
iqi8 

The “ Torgovo Romychlennaia Gazeta ” (1) has published the latest 
statistics regarding the importation into Russia, across European frontiers, 
of agricultural machinery and implements for the first 8 months of 1917* 
in comparison with the same period of the 4 previous years, as is shown by 
the following table : — 


Years 

_ _ _ - : 

Quantities 

Value 


in thousands of pouds ( 2 ) 

in thousands of roubUs{ 3 ) 

1913 

7 °39.6 

i 

41 828 

1914 

6 754 9 

37 97 8 

1915 • 

120.5 

1 029 

1916 . 

481.0 

5 226 

1917 

r 284.7 

16 726 


This table shows that the machinery imported during the firstly months 
of 1917 represents 18 % of the importation in 1913, while it is 10 times 
greater than that in 1915, always for the same period. As regards the kinds 
of machinery imported this is shown in the following Table (in thousands 
of pounds) : • — 


1 

1 


; 

1913 

xqi 6 

1917 

Machine for cultivating . . 

1 202 

25 

J 9*3 

Diiils, etc 

510 


7* 

Harvesters ..... 

i 998 9 

*34 8 ' 

1 112 2 

Threshers 

932 

77 

7,3 

Separators and cleaners . . 

77-5 

1 _ 1 

°*9 

Machinery for forage ... 

57 

— 

3-8 

Mechanical engines 

945 

I 

95 

Other agricultural mpehinen ... . | 

t 317-2 

236 1 

134.6 


Amongst the chief countries that exported these machined to Russia 
before the war, Germany took the first place with 33 % of the total import 
followed by the United States with about 30 %, England with 17 %, Aus- 


( 1 ) Quoted by the Bulletin dc la Chambie dt Commerce Russt d Pans , No 9 , 1918 

( 2 ) 1 poud — 36 it ]b ( 3 ) t rouble — 2 s i y 2 d. at par (Fd ) 
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tria, etc. Since the war this situation has changed ; in 1917, the United 
States furnished 77.6 %, Sweden about 10 %, followed by Finland and 
•England. 

96 - Th 9 Us 3 of Traotom In Cuba. — Farm Imphmmi News, Vol. XXXIX, No. 40, p. 27 
Chicago, October, 1918. 

According to Mr. C. H. Winans, U. S. Consul at Cienfuegos, Cuba, 
there is at present an excellent market in that district for the sale of trac- 
tors. This is due to the fact that the various sugar mills are to a rapidly 
increasing extent using tractors instead of oxen for ploughing. An aver- 
age sized sugar mill near Cienfuegos which previously employed 2 trac- 
tors now has 6 in operation. This shows how tractor ploughing is spreading 
in Cuba. The chief advantage in using tractors is the saving in labour ; 
besides, the tractor does more uniform work than that done by oxen. 
These advantages more than outweigh the greater expense involved. Ex- 
periments made with tractors for the transport of sugar cane have not 
proved successful. The tractors used in Cuba are made in the United 
States. It appeals that the steam cable plough, though it has given satis- 
factory results, is no longer purchased owing to its high running expenses. 

97 - The Agricultural Utilisation of Tanks and Heavy Tractors. — cadorct, a , m 

Alpes fndmtnelles, Yc u i, No 17, P M3 Gienoblc , No\t nibtr 23, kji* 1 '. 

To level trenches and shell holes the author suggests the use of 
tanks and heavy tractors for hauling digging ploughs, double mould-board 
ploughs and heavy levellers. Coupled in paiis, at adjustable distances, the 
cultivator tanks would soon fill up the cavities. A leveller placed between 
2 tajiks, capable of moving 1 or 2 cubic metres, would finish off the rough 
work. 

The shell holes would at first be attacked simultaneously on all 4 sides 
with digging ploughs, following immediately after with the leveller Once 
the rough general levelling is done, the large tractors, would be used, trans- 
formed into hauling tractors 01 agricultural tractors, t«» finish all the opera- 
tions preliminary to sowing. 

Powerful chain or wheel tractors aie available which only require fit- 
ting out. The tanks could also be used for opening the ditches bordering 
on the roads or for drainage. Tanks or tractors fitted with cable drums 
could be adapted to do digging work by the Fowler method. 

98 - The Use of Tractors for Lifting Beets. — pluchbi, e , ui the compus rendu * do. 

Seances dt , l' Acad'mic d’Anticultute de Franu, Vol IV, No 3*, pp 940-945 Paris, Nov- 
ember 6, 1918 

The author communicates a note by M. Bachklikr, describing obser- 
vations suggested by the use of a tractor in lifting beet on the Mormant 
estate. In 1918 M. Bachelier used a 40 H.P. Filtz tractor (1) towing a 
Bajac lifter working on 3 rows, the front wheels of the tractor straddling 
over one row, the back wheels arranged specially so as to pass in the spaces 

(1) Sjc R , Oct 1918, No. 1145 (Ed ) 
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between the drills. Work was begun right away, no adjustments being 
required. 

The machine is very easy to steer ; the beet lifter does not deviate from 
a straight line, as always happens with a team of horses ; no roots are damag- 
ed and the work is perfect. On an average 3 hectares were lifted per day, 
with a consumption of 22 litres of petrol per day. 

The cost of the work appears to be much the same as with a team, but, 
with the tractor, the work is done much more quickly, leaving free the teams 
that are s# urgently required for other work at that time “It is not a 
question of chance, says M. Bvciietiek, in conclusion, that the tractor 
moves in the beet field without causing the slightest damage. Here, as in 
many othei cases, one can see the value of the practical men, who had been 
consulted as to the construction of the tractor ” 

The tractor replaces 12 oxen, and, as M. Pluchpt says, such an econ- 
omy is of serious value at that time, when sowing is being done. Regard- 
ing tractors, the author points out how numerous are the farmers in the 
Paris district who, after the harvest, have used the tractors for breaking-up 
stubble, shallow cultivation, and, finally, for autumn ploughing. He con- 
siders that, thanks to this equipment, the land in his district lias been got 
into excellent condition ; such work on the land, which had been neglected 
for several years, well certainly have a good effect on the crops. 

99 - The System of Electric Ploughing (1) of the u Society Generate Agricole 

Sonia, P , in La Petite Revue 1 yicole ct Horticole, Ye.u XXIV, No 566, pp 1 54-1 55 

Antibes October 17, 1918. 

M. Am£d£ Petit, Delegate Manager of the “ Socicte Generale Agricole”, 
44, Rue du Ivouvre, Paris, has just fintehed a windlass machine for dec- 
trie ploughing. 

The S. G. A (“ Socicte Generale Agricole ”) electric ploughs consist 
essentially of 2 windlasses alternately pulling a reversible balance 
plough, with () shares for ploughing to 20-25 cm., and 4 shares for depths of 
30 cm. and digging 12 cm. in addition They can work on lengths of from 
200 to 630 metres over surfaces :>f at least 4 hectares. They work on a 
power station to be founded or from a distribution network. In both cases 
the current is supplied from fixed, generally high tension wires. It is 
taken to a movable transformer cabin by a free cable laid on the ground 
or carried on light, displaceable posts. 

The feed lines from the movable transformer cabin supply the windlass- 
es in the fields. The plant works with mono, bi or triphase current of any 
periodicity of high voltage up to 25 000 volts. The windlass frame carries 
m front a 50 H.P., 4 cylinder heat engine and, behind, an electric motor, 
of 100 II. P. (synchronous triphase) continued, and 150 H.P. for a short 
period. The heat engine is used when the area to be ploughed is too large 
for the cable cr in case of a breakdown of the current. 

The 2 motors drive a transverse shaft through a compound gear box, 

{i) f cc R , Do* 1 91“, No 1202; R , April, lyiti, No. 443 an«l R , Oct. 1918, No. 

X 14a . (Ed.\ 

[»a-§tj 
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the transverse shaft drives, on one side, through a grooved pinion, a gear 
driving the rear wheels, and thus moving the machine forward ; on the other 
side the shaft drives, by a conical member which, through clutch, drives a 
toothed wheel, wedged on the drum with a vertical axle, on which the steel 
cable rolls for hauling the agricultural implements. 

Each windlass is in charge of 1 man. When the work is done, each 
windlass is coupled up to the plough, forming 2 trains which move at a 
speed of 6 kilometres per hour towards the next work. The stall is housed 
in the movable cabin, divided into 2 parts, one containing 8 beds and the 
necessary furniture, the other acting as a transformer cabin. The S. O. A. 
set has the advantage that the machines work day and night ; there is a 
saving of 6 oxen, 2 men, and coal ; automatic safety devices ; quick work no 
matter how sloping the land is. — 

As regards the work the S. G. A. guarantees : in open loam m good con 
dition, without stones, without too much undulation for ridge* at least 
400 metres long : 

a) for the yield per hour : — ploughing at 15 cm., 100 to no ares ; pel 
io-hour day, 10 to 11 hectares ; ploughing at 22 to 25 cm., 75 ares per hour 
ploughing at 30 cm. 4 - 15 cm. digging, 50 to 55 ares pei hour 

b) for the consumption * - ploughing at 15 cm., 35 kiknvatts per bee 
tares ; at 22 to 25 cm., 45 kw' ; at jo t 15 cm , qo to 100 k\v 

100 - The International Harvester Corporation’^ Sheaf Shocker. ‘ih< imphmtut 
and Machinery Review , Vol. XXXXIY, No S2'j, p. 7 02 4 * 1 Eis London, N< wnibci 1, 
;oi8. 

Description of the sheaf shocker (1) made b\ the International 
Harvester Corporation of Chicago. As the bundles come from the binder 
deck, they are transferred by a fork to the shock setter, the bundles being 
alternately deposited first on one side of the settei and then on the other, 
the butts being spaced and the tops ovetlappiug, so as to make a wedge- 
shaped shock. When the setter has received sufficient bundles to make a 
shock, a trip is automatically operated , this causes the ?>haft of the shocker 
knotter to rotate and to operate the compressor arm and the needles, which 
compresses the bundles and ties them together. The shock- settei is wider 
it the rear than at the front to assist in making shocks that will *tand well 
when discharged. It is provided with an inclined bottom, which is pivoted, 
permitting it to tilt to the rear and discharge the shock after it is 
compressed and tied The aim under the shock setter has a roller at the 
end which comes in contact witli the shock setter bottom. Tliis arm is 
rocked in such a way as to tilt the bottom of the shock setter with a quick 
movement wliich sets the shocks squarely on the ground. When the shock- 
setter tilts to discharge the shock two times spread the butts of the back 
and corner bundles to give the shock a substantial base. The crankschaft 
of the binder transmits the necessary driving power to the shocker, and the 
draft connection between the tw r o machines allows the shockei to move 
independently of the binder when working on uneven ground. * 

(1) See R , Nov 1917, No. io*? 5 . (Fd ) 
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This machine was much used in 1918 in American and Canadian har- 
vest fields, but it will not be placed on the European market until its 
success has been completely established in America. 

1 or - Technical Considerations on the Use of Sorters. -rinqixmann, m_, in the Comptts 

rendus d s Stances dt V Academic d % Igncullure de trance, Vol IV, No 29, pp, 810*814 and 

No. 30, PP 843-816 Pam, October 2 and 9 , 1018 

In a communication to the French Academy of Agriculture on the 
use of sorters, the author recalls that he carried out tests on the agricul- 
tural model of the Marot sorter, with a diameter of 47.2 cm, and an alveo- 
lar cylinder 2.098 metres long, then Worth 330 francs and costing, in 1917, 
963 francs 

This machine can deal with 4 hectolitres of wheat (11 bushels) per hour ; 
to obtain perfect sorting not more than 200 litres of seed must be fed to the 
sorter per horn, which, with loss of time owing to adjustments and ordinary 
stoppages amounts to a practical delivery of 150 litres per working hour. 
To sort well, the thickness of the layer of seed in the cylinder, the slope and 
speed of this latter, should not exceed certain limits, or a fairly large amount 
of seed will not be throughly sorted. By repeated tests the author found 
that the best conditions for different wheats (1 Prince Albert wheat and 
1 March Saumur wheat) corresponded to 38 turns of the handle per minute 
and, to sort 100 kg. of wheat, 500 turns of the alveolar cylinder and 1 818 
turns of the handle , little energy is required (2 kilogi ammeters per second). 

Some March Saumar wheat, bought from a seed merchant as seed wheat 
gave the following results (by weight) on sorting various seed** waste, 
15.4 % , small and broken seed, suitable for poultry, 4 6 u/ 0 , medium wheat 
that can be used for milling, 23.2 % ; fine seed wheat , 56.8 ° 0 Thus, to 
obtain 100 kg of seed wheat 176 kg of seed sold for sowing had to be treated. 
In order to find the effect of sorting on the crop obtained, in 1893 the 
author, in collaboration with M F. Berthaui,t, Professor of Agriculture at 
Grignon, carried out tests with March Saumur wheat, drilled in spring in 
loamy soil, at the rate of 260 litres of seed per hectare Saumur wheat 
is a soft, beardless wheat, requiring little attention, early, and giving as 
much as 25 quintals per hectare in the Beauce region The results, re- 
ported to the author's friends and pupils, were in 1893, an abnormally 
dry year, as follows for unsorted and sorted wheat per hectare : drilled, 
260 and 260 litres ; grain harvested, 1 668 and 2 885 kg. ; straw, 5 800 and 
7000 kg , chaff and small straw, 532 and 915 kg , total crop, 8000 and 
10 800 kg , hectolitres obtained, 21.60 and 36.65 ; weight per hectolitre of 
wheat obtained, 77 2 and 78.7 kg. The increase in favour of sorting is 
1217 kg of grain, 1 200 kg of straw, 383 kg of chaff, etc., and 2800 kg 
for the total crop. 

Besides the obvious influence of sowing better seed obtained by sorting 
or mechanical selection, the increase is due to the diminution of weeds, 
which absorb water to the detriment of the wheat , this was all the more so 
as 1893 was a very dry year. From a scientific standpoint the author 
concludes that sorting, as it leaves a certain amount of water av ailable for 
the plants, constitutes a special kind of irrigation 

fiM-iti] 
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According to M. Oarola, a spring wheat yielding 6000 kg. per hectare 
(2000 kg. of grain and 4000 kg. of straw) and representing 5 100 kg. of dry 
matter (the crop contains 15 % of water), absorbs 1 720 cubic metres of 
water, or a layer 172 mm. thick. According to several investigators, 
spring wheat has to evaporate 338 gm. of watei in order to elaboiate 1 gm 
of dry matter ; the author carries this figure to 340 in the following cal- 
culation. The extra crop shown above consisting of 2 800 kg. per hectare, 
containing if) % of water, represents 2 450 kg. of dry matter, or a consump- 
tion 0^83 kg. of water per sq. metre, or a layer of 83 mm of water that 
has not been absorbed by weeds in that part of the field sown with sorted 
wheat, and which remains available for the wheat. 

In an average year the annual rainfall at Grignon is 537 mm., with a 
general average of 137 mm. of rain fon April, May and June ; the figures tor 
1893 were much less. The 83 mm. ot rain calculated above show clearly 
that mechanical sorting (as well as a better choice of seed and, for the 
satne amount of seed, a greater number of good seeds distributed per unit 
of surface) has resulted in leaving more water at the plant's disposition , it 
is thus an indirect method for providing the crop with watei. The author 
thinks that the increase by 1.5 kg. of the weight per htctolitre of grain is 
due ’especially to selection of the seed through sorting Plant physiolog- 
ists give no data regarding the water requirements of weeds The author 
thinks that by sowing well selected seed mixed with weed seeds, the crop 
would be less, the conditions being the same, than that obtained by sowing 
less fine seed, free from weed seeds. The question of seed punt} thus set ms 
to precede that of selection as regards agricultural lndraulics 

102 ~ American Hog Oiler. - rt\oklm\xn\ v , in thi inmmliV 1 1 uitun t>at > >/' w n 
J,XXXlI,Vol XXXI, No jo p ‘ I i IK l\u 1*1, < >t lobei , i ,i' 

In the large piggeries of the United States hog oilers (i) aie used, 
mounted on a cast iron stand fastened to 
the ground. Some models have 3 vertical 
brushes , others, apparently more suitable 
have a single brush ab (see Fig ) fixed at 
a slant under the reservoir t ; the foot dc 
should be firmly fixed to the ground to 
withstand the pressure caused by the 

pig. 

In Illinois, one hog oiler is said to 
be sufficient for an enclosure containing 
from 30 to 50 pigs. The liquid used is 
an antiparasitic oily compound or water 
to which are added a few drops of creolin 
or cresyl. The flow of the liquid, regulated 
by a small tap, is about 6 to io ec. i>er houi 



Vuierican hr g oiler 


n) Several hog oikrs hive b jen recorded in the Kevlw ol Patent*, in wmous pi ex tons 
numbers of this R t vi*u' {Id ) 
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103 - The Utilisation of Industrial Alcohol and Hydrocarbides for Carburetting in 

France. — LeG£mecutl t V 61 I, XXI, No 11, pp 225-228 Paris, October 6, 1917. 

In 1916 the Ministry of Commerce and Industry charged Messrs, L. 
r&Rissf and Gitiseun to prepare a general report on the carburetting re- 
sources of France Messrs. I«etombk and Macl^ke at the same time under- 
took a long, detailed investigation into alcohol and their report is appended 
to the general one mentioned. 

The production of alcohol in Prance rose to an average of 68 200 000 
imperial gallons before the war, alcohol for human consumption produced 
by the fci mentation of fruit, or industrial alcohol made from beets, rtiolasses 
and cereals. This last repiesented about 3 / 4 of the alcohol produced an- 
nually, i e , about 50 600 000 galls. Prance and the United States dispose 
of a greater variety of substances suitable for the manufacture of alcohol 
than any other country. The copse of the forests of France and her colon- 
ies could, in addition, supply the necessary material for the production 
of enormous quantities of industrial alcohol. Synthetic alcohol is also 
made from calcium carbide which pro* luces cheap acetylene, from 
which, by means of an electric arc, is obtained ethylene which yields 
sulphuric acid, sulphurous acid and alcohol. By another method the 
acetylene produced is passed into a one thousandth solution of mercur- 
ic-chloride which fixes the elements of the water forming acetaldehyde 
or ethylaldehyde, which is separated by heating and changed to alcohol 
by hydrogenation. Whereas in France the synthetic production of alcohol 
is limited to laboratory experiments it appears already to form ^industry 
in Germany. 

In France the quantity of denaturalised alcohol used industrially has 
risen to 13 200 000 or 15 400 000 galls only, 20 to 25 % of the total produc- 
tion. In Germany it increases regularly, exceeding 288 % in 1901 and 
49 °o in 1913 The French denaturant used is composed of methylene 
containing 25 % of acetone and at least 2 5 % of pyrogenic impurities ; 
100 g.dls of at least qo % alcohol contain 10 galls, of methylene. The quan- 
tity of methylene will probably be greatly reduced in the future. Already 
before the war Germany used only 0.75 % of methylene with o 25 of acetone, 
0.25 of pyridine, and at least 2 % of benzene. Motor alcohol must be of a 
definite chemical composition and fairly constant calorific quality which 
must not be injured by the denaturant. It is also essential that the price 
be stable. The French fiscal laws are complicated and result in an insuffi- 
cient use of alcohol industrially. Whereas France consumed in 1913 
15 928 000 galls of denaturalised alcohol, or 0 40 galls, per inhabitant, 
Germany used 37 928 000 galls, 01 0.99 galls, per inhabitant. The modifica- 
tions which the French Government wished to introduce should reduce 
the consumption of drinking alcohol to 2 200 000 galls., the 1 320 000 to 
1 540000 gall* thus set flee to be utilised by industry. 

The net cost of alcohol can hardly be less than is. 4 d. to is. 5 d. per gall.; 
with the cost of transport and sale this comes to 2 s. 2 d to 2 s. <\d. per gall., 
a piice at which alcohol cannot compete with petroleum for lighting pur- 
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poses. It should be possible to fix the price of alcohol for burning at 10 y 2 d. 
The practical value of a carburetting substance depends on its low calorific 
power, so that its commercial value should be in proportion to this factor. 
If, for alcohol, the low price of ioy z d. be admitted, then the value of petrol 
and benzene should be is. jd. and is. 7 d / A d. per litre respectively. Before 
the war they cost is 7 *4 d. and is. 2 y ± d. respectn ely. To sell motor al- 
cohol at is 7 % d. the State should grant a premium of 19s. ()d. f i. e., about 
€4500 per million gallons. The tax of £24 on drinking alcohol proposed 
by the Government would supply the money for this premium. It would 
suffice even if the substitution of alcohol for petrol foi motors be considered. 
This would lead to an increased consumption of 132 000 000 to 154 000 000 
galls, of pure alcohol, desirable both for industry and agriculture. It re- 
mains to be proved that motors with 90 % denaturised alcohol can work 
normally by means of decreased pressure, modified distribution and a special 
arrangement for heating and starting. The best solution would be to use 
a mixture of alcohol, hydrocarbide and ether in spirit motors 

The General Omnibus Company of Paris used, for its motor bu<es, 
caiburetted alcohol with 50 % of benzene without modifying the motors, a 
simple adjustment of the nozzles sufficed. Consumption i< greater than 
when petrol or pure benzene are used, and the instabilit} of the prices of 
alcohol and benzene is against this mixture. The investigations mentioned 
bear 011 : - 1) mixtures containing the most alcohol and least carburetting 
substance possible, 2) carburettors allowing the use of more alcohol in the 
mixtures; 3) the modification of existing motors with a view to decreasing 
the consumption of alcohol per unit of power ; 4) a motor capable of utilis- 
ing pure alcohol So far it has onl} been possible to increase the proportion 
of alcohol and decrease the carburetting substance in motors by adjusting 
the nozzle and admitting the air of the carburettor. This result was obtained 
with a mixture called “ K. H. A. ", composed of 65% of 95 0 or 96° alcohol, 
10% of ether and 25% of a hydrocarbide. With this mixture starting is eas> , 
the consumption does not appreciably exceed that of petrol, and the speed 
is about tlie same. These good results obtained on the road are easily 
explained : vaporisation of the alcohol at a lower temperature is favoured 
by the hydrocarbide, ether helps to start cold motors, consumption is low 
because with the varied loads on the road, a mixture with a basis of alcohol 
containing ether burns more complete!} than petrol. For fixed motors and 
lorries, the loads of which vary little, the results are different and the con 
sumption in volume is in about the inverse ratio to the calorific power (5 850 
calories for the E. H. A. mixture and 8000 for petrol). The report gives 
data on the resources of France, Alsace, and the French colonies, in petroleum 
and natural gases. The bituminous schist is not as important as petroleum, 
but, with new methods, the schist industry could become profitable. It is 
of added interest because it can help in the development of the industrial 
use of alcohol by supplying it with the elements necessary to carburet it. 
It is estimated that 1 320 000 galls, of oils suitable for internal combustion 
motors might be produced from schist in France. 
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Tillage Machines \nd Implements. — Canada : 185 390 Scraper 
for disc plough ; 185 609 Land clearing machine ; 185 656 Scrapei. 

Denmark ; 23 507 Cultivator tine 

Spain : 67 379 Improvement to disc harrows. 

Sweden : 43 739 Land clearing machine ; 43 804 Harrow tooth fastener ; 
43 805 Motor plough. 

United Kingdom * 118421 One-way plough ; 118933 Adjustable subsoil 
attachment for plough; 118939 Odometer wheel attachment for plough, 
moyvdng, reaping and other agricultural cultivating machines ; 119048 Motor 
balance plough 

United States: 1 276 720-1 277 542-1 278 031-1 278 574-1 270 588-1 280 057 
Ploughs; 1276843 Process and machine for soil-tillage; 1277163 Stump 
pulling machine ; 1 277 400 Adjusting mechanism for disc harrow , 1 277 780 
Rotary cutter earth plough, cultivator and ditch-digger; 1278793 Spring 
tooth harrow, 1278795 Combination lump crusher, harrow and roller; 
1 278 939-1 279 792 Plough raising mechanisms; 1279677 Front truck for 
cultivators and other agricultural implements ; 1 279 689 Cultivator ; 

1280011 Tractor plough 

Drainage \nd Irrigvlion. — Sweden : 43708 Digging wheel for ditch- 
ing machines 

United Slates : 1277353 Ditch digging machine; 1278217 Apparatus 
tor irrigating plants. 

Manures and Manure Distributors — United Kingdom :^l 18692 
Manure and seed distributor. 

United States : 1280103 Fertiliser distributor 

Drills and Seeding Machines. — United Kingdom: 118692 Manuie 
and seed distributor. 

United States : 1 276 900-1 27; 228-1 278 573-1 279 545 Seed planters ; 
1 277 099 Hand seed drill. 

V\rious Cultural Opervtions — United States. 1279049 Two row 
cultivator , 1 279 435 Riding attachment for maize cultivator 


(1) Tlu Canadian Patmt Offuc Rt cot d and Register of Copyright and JTiadt Maik s Ottawa, 
Canada 

Danik PaUnttidiniU ud^ivtn af Pattnlkommissiomn Copenhagen Dcnni.uk 
Octrovuaad Ncda land, Och 001, Bureau voor den tndustrioelcn Eigcndom, The Hague, 
Netherlands. 

New Zealand Pahnt Office Journal Published l >r Authority Wellington, New Zealand 
Boletin de igncultura Ticnica y hconomicu, Organo Oiiual dc la Din.cci6n General ele 
ARricultura, Mmas y Montes, Minis* ero dei. Fomento, Madnd, Spam 

Beskrxvning Offentltggford av Kungl Patens-och Re<’i<:ticrtngi>virktt , Stockholm, Sweden 
PaUnt-Lislt — Lu>U das Brevcib - List a dn Brwctti , EditGe par le Buieau Suisse de la Pio- 
pri6te* Intellects lie, Borne, Switzerland 

The IllustiaUd Official Journal (PaUnts) Pnuttd umlei the Authority of His Majesty’s 
Stationery Office, London 

The Official GizitU of tin Umtid Slates Patinl Offue t Published by Authority of Congress 
Washington D C , I T mted States 
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Control of Diseases and Pests of Plants. — United Kingdom: 
1 19 126 Hydrocyanic acid for the fumigation of fruit trees. 

United States : 1 277 122-1 277 575 Animal traps ; 1 277 354 Insect trap ; 
I 277 531-1 279 476-1 279 477 Insect gathering and destroying machines. 

Reapers, Mowers and Other Harvesting Machines. — Umted 
Kingdom : 118 492 Horse sweep rake ; 118 562 Flax pulling machine. 

United States : 1 277 120 Peanut digging attachment ; 1 277 257 Guard 
attachment for harvesters, etc.; 1 277 551 Sweep rake ; 1 277 616 Grain shock- 
ing machine ; 1 277 715 Berry harvester machine ; 1 277 851-1 277 901 Cot- 
ton harvesters ; 1 278 000-1 279 542 Harvesters ; 1 278 102 Grain harvester 
pushed by tractor ; 1 278 io^-i 278 182-1 279 060 Mowing machines ; 1 278 181 
Rake ; 1 278 644 Maize harvester ; 1 279 870 Steering device tor harvesting 
machine ; 1 279 995 Fruit ladder and conveyor. 

Machines for Lifting Root Crops. — Denmark : 23 525 Device for 
potato digger 

Sweden : 43 773 Root topping machine ; 43 855 Beet digging machine ; 
44 017 Potato and root digger. 

United States : 1 276 903-1 279 502-1 279 793 Potato diggers 

Threshing and Winnowing Machines.* — Canada: 185365-185791 
Grain cleaning machines ; 185 393 Thresher. 

United States : 1 279 308 Cereal grain hulling system. 

Machines and Implements for the Preparation and SroRAGEor 
Grain, Fodder, etc. — Canada: 185403-185730 Grain pieklers; 185658 
Hay stacking machine. 

Sii itzcrland 79 442 Recipient with press for sweet green fodder ; 
79 598 Device for presses. 

United Kingdom : 118 936 Baling press. 

United States : 1 276 986-1 278 301 Baling presses ; 1 277 306 Wire 
spacing attachment for baling presses ; 1 277 666 Hay loader; 1 279736 
Hay stacker ; 1 279 938 Silage packer. 

Traction and Steering of Agricultural Machinery. — Canada : 
185 543 Tractor wheel ; 185 586 Tractor for farming. 

United Kingdom : 118 909 Draught attachment fora plough , 119071 
Tractor 

United States : 1 276 929-1 276 949-1 278 256-1 278 [52-1 278 498- 

1278650-1 279030-1 279470 Tractors; 1277181 Wind motor, 1277740 
Means for steering and controlling motor tractors, motorploughs, etc. ; 
1 27S 030 Shock absorber; 1 278 328 Transmission casing for tractors; 1 27S 759- 
1 279 070 Tractor attachments ; 1 279 619 Caterpillar tractor (attachment). 

Feeding and Housing Livestock. — Switzerland : 79599 Device for 
cleaning cattle. 

Umted States : 1 276 946 Automatic calf feeder ; 1 276 972 Animal oiling 
device ; 1 279 503 Calf weaner. 

Poultry Farming. — Canada * 185 372 Egg crate. 

United Kingdom : 118 816 Egg box. 

United States : 1 277 530 Egg turning doyice fox incubators ; 1 278 248 
Egg holder. 

£■•41 
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Apicuitttre. — Spain: 67381 Improvement to the hive sections, 

Sweden : 44052 Hive frame section. 

United States : 1277451 Honey extractor. 

Industries depending on Plant Products. — Canada : 185 738 
Dough mixer. 

Netherlands : 2 593 Process (or making strawberry preserves. 

Spain: 67284 Mill; 67417 Process for extracting potash salts from 
kernels ; 67 490 Process for making flour from ripe bananas. 

United Kingdom 118 115 Mill for grinding grain; 118 535 Soya bean 
milk ; 119052 Flavouring material for butter substitutes. 

United States : 1 276 988 Fruit drier ; 1 277 185 Process for preparing 
and extracting vegetable fibre from Yucca, etc, ; 1 278 547 Fruit cleaner, 
dipper and grader ; 1 279 134 Sugar mill ; 1 279 309 Nut-cracking machine. 

Industries depending on Animal Products — United Kingdom : 
1 19 007 Egg preparations. 

Umted States : 1 277 776 Tannery waste disposal process. 

Dairying — C anada : 185 743 Alcohol production from whey. 

New Zealand : 38 937 Curd mill ; 39 121 Apparatus tor extracting germs 
from milk 

Sweden 43 776 Installation of milking machinery ; 43 933 Pulsator 
for suction milking machine ; 43 988 Chum. 

Su itzerland : 79 483 Churn ; 79 643 Cheese keeping piocess 

United Kingdom : 118 486 Machine for filling bottles, cans, etc ; 118 535 
Soya-bean milk; 118742 Milk can, 118874 Food pieparation oifcvhey ; 
119 052 Flavouring material for butter substitutes. 

Umted States' 1276897 Bottle washing machine; 1278562 Milk 
Warmer ; 1 279 288 Milk bottle and cap. 

Farm Buildings ani> Equipment — l nited ^ tales 1 277 305 Wire 
stretcher. 

Various. — Canada : 185 442 Pump. 

105 - Mechanical Pressure Silos. — sw \zzivi, g m tiu Riut ^ iaWA^ricoitimt Yu»i xxiv, 

No 42, pp Parma, Oitobci iN, r «>i N 

These silos, devised by Dr. Savaimnt, Director of the " R Sta/.ione spe- 
rimentalc di battenologia agraria ” of Crema, Italy, have the shape of long 
tubes with an octogonal base And conical cover. The frame-work is made 
of iron or wood, carefully joined so as to prevent completely the entrance of 
air. Between the walls slides a strong cover, raised by tackle-ropes or a 
windlass and metal cables. The object of the cover is to convey to the 
forage below the pressure exercised by a large screw and an arrangement 
similar to thifcof the M\tuli e press Near Crema, province of Mantua, have 
been built several of these silos, some large enough to hold 196 tons of green 
fodder. A form for small farms is also built and holds about 10 tons of 
fodder. 

In green fodder thus compressed there is abundant emission of carbonic 
acid produced by the respiration of the plants. The escape of this gas is 
prevented by the hermetically closed cover and is retained almost entirely 

n«4-i«5i 
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by the fodder, preventing its vital functions and, consequently, heating. 
The fodder, therefore, undergoes very slow and limited changes, the pro- 
teins are not appreciably modified, and the sugar is changed partly into acet- 
ic acid and partly into lactic acid , which lias an anti-putrifying action. One 
hundred tons of grass yield about 18 to 20 tons of ordinary dry hay, whereas 
with the pressure system, 80 tons of ensilage are obtained. As the daily ra- 
tion of an adult ox is about 40 lb. of hay and 77 to 88 lb. of ensilage, the 
same amount of glass will give a double number of rations if it be ensilued 
in this manner instead of being made into hay. 

The author examined a sample of fodder ensiloed under pressure and 
found it excellent, perfectly preserved, of a fine green colour, the flowers 
almost of their natural colour, soft to the touch, and of a characteristic 
light and pleasant odour. He foretells the general adoption of this system, 
especially on small and medium-sized farms. 


AGRICULTURAL INDUSTRIES. 

106 - A Method for De-foxing Wine(i). — CarlI'S db- Carbon niRre, F., ill Lc Pro«rh 
p a»rhnle et vitnolc. Year XXXV, No ts. pn 443-144 M'mtpc* let November to., m8 
The author reports an experiment he made to remove the foxy taste 
from wine made from 4132 SeibeJ. The experiment was successful and the 
wine lost completely its slightly foxy flavour The experiment w as made on 
a small scale only audit would be interesting to repeat it with a large quant - 
ity of wine, especially that made from Noah, w'hich has a much more marked 
foxy flavour than the one that was actually used. 

The method consists in pulverising the must from time to time before 
fermentation. It seems similar to the method of M. Tissfravd by which a 
hole is drilled in the bottom of the fermentation cask ( 2 ) Certain wine- 
makers, including M. Ravaz laughed a little at this method, yet its eftect 
is very easily explained. In a recipient having but one bung-hole the car- 
bonic acid produced by the fermentation accumulates and the must is no 
longer in contact with the oxygen of the air. If, however, there another 
hole at the level of the liquid, the carbonic acid escapes through it, the air* 
is continually renewed and impregnates the particles of must iaised by the 
bubbles of gas w r hich break on the suriace. Pulverisation renders oxidation 
more complete, and it might prove excellent to combine the two methods 
pulverisation of the must and aerated fermentation. 

During his experiment the author noticed that, whereas 111 still must, 
the impurities are deposited at the bottom <£*the cask more or less slowly, 
according to their density and state of division, in pulverised must they rise 
very rapidly to the surface in the form of coagulated froth. This might 
furnish a method of clarifying, for white wines at least. 

(1) See R M\y, V)M> f No 555; Feb , 1 9 t 7, No 1^3; June, r<)i8, No. 684; Dee, 

No. 1407. ( Ed .) 

(2) Sec R Feb 1017 No J 8 ] < Ed ) + 
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107 - Press-drainer for Grapes, — Mahoux, J. , in Le Progrea a&tcole et viticoU , Year XXXV, 

No 0 , pp 466 468 MDntpelar, November 17, 1918. 

The author (Professor of Agriculture at Castelnaudary, Aude) describes 
a new press-drainer, made by M. Pera. of Florensac, Herault, which makes 
it possible to separate very rapidly most of the must from the solid 
parts of the grape and to send directly to the press residue already drained 
to a large extent. The grapes are carried from the cellar floor to the press- 
drainer by receptacles on a slanting chain. The juice goes immediately 
into a clarifying basin under the flooiing. The residue crushed and already 
slightly pressed by the passage through the press-drainer, passes, through 
a slide on to one of the two presses (Marmonnifr "Auto-Declic”) placed 
on the floor above the press-drainer. 

During the vintage of the autumn of 1918 M. Mir made two series of 
tests to determine the effects of a press-drainer on a day’s vintage. The 
yields obtained were very high. On October 21, 23 713 lb. of grapes yielded 
1 540 galls, of must from the clarifying basin, 418,17 from the 1st press, and 
6(> 33 galls from the 2nd press, or 2 024 5 galls of must altogether. One 
hundred pounds of grapes,^ therefore gave 5 9 galls. 2 o galls , and 0.2 
galls respectively, giving a total of 8.1 galls. 

If the ripeness of the fruit be considered (the density of the must 
rose to 1.075) and the fact that owing to drought, the grapes were not very 
juicy that year, it is seen that the yield in must obtained with the press- 
drainer was perfectly satisfactory. Taking into account the inevitable 
losses due to fermentation, about n lb of grapes yield 1 gall, of wine. 

On the last day of the vintage, October 25, 22 41O lb of grafts were 
brought in , they yielded 1 408 galls, from the clarifying basin, 308 galls, 
from the 1st press and 47 3 galls, troni the 2nd press, i e a total of 1 763.} 
galls, of must One hundred pounds of giapes, therefore, yielded respecti- 
velv 5 7 galls , 1 2 galls , and 0.1 galls, a total of 7.0 galls. This yield of 
7 galls, per 100 lb. of grapes is a little lower because the density had passed 
from 1 075 to 1.079 (the grapes were riper and less juicy) One gallon of 
wine was obtained from about 13 lb of grapes. 

The advantage ol the press-drainer does not lie solely in the high pro- 
portion of must extracted. The large quantity of must separated fiom the 
stalk by the passage through the apparatus (65.08 % in the experiment of 
October 21, and 62.94 % i n that of October 25) must also be considered. 
The results should be considered particularly when injured fruit is used or 
white wine made from black grapes, as the period of contact between the 
solid parts and the must is much shorter than when draining rooms are 
used. Moreover, the grapes Urought to the press have already been slightly 
crushed and take up much less space that those crushed in the ordinary 
way. Fewer pressings for the same quantity of fruit are necessary, and 
involve a saving of labour. Pressing is also more rapid when the fruit has 
alreadv drained This is a further advantage, especially in the case of 
injured grapes with black skins used lor making white wine. The apparatus 
is strongly recommended for use wherever white wine is made. 
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X 08 - Alcohol from White Asphodel* — I. PantaNelli, E , Utilizzazionedel portazzo per 
la fabrlcazionc rl^U’alrool, in Staztnni speritnentaU aqrartc itahane, Vol VI, Pt v6 
pp 8*;-io5. Mjdcna, iqiS. — II.Mon\co, E , I/alrool d\isfodelocome combu^tibile mtzio- 
iuilc,inihe/ 4 nnatid* In;e >ncria c iV Auhitclhira , Yctr XXXIII, No. 8, pp. 113 120. Rome, 
Anril r(\ iqt8 

I. - Utilisation of the asphodel for the manufacture of \lcohol. 

- — In Italy the name “ porrazzo” or “ asfodelo” is given to different spe- 
cies of Asphodel us growing in the country, the 'most common of which 
is A . rumosus of central, south and insular Italy. In Araby an excellent 
gum is extracted from the tuberous loots of the asphodel, the floral stems 
are used as fuel and material fm straps, in times of famine the leaves are 
eaten by auimals, and the tubers form good tood for cattle, goats, asses and 
pigs, boiled, then fried or roasted and seasoned they make an appetising 
dish. The plant also has well-known medical pioperties, especially diur- 
etic. The industrial utilisation of this plant should, however, be for the 
production of alcohol and paper pulp. 

The history of the manufacture of alcohol from asphodel is rapidly 
reviewed. Started towards 1850, it was attempted in Algeria, France, 
Italy, Spain, and Greece, but never became a permanent industry. A de- 
scription is given of the development of the plant and its chemical compo- 
sition. The tube ous roots of Asphodel us Turnout's contain no starch but 
are rich in other carbohydrates amongst which sugars predominate. There 
is also much of a colloidal carbohydrate a mucus soluble in boiling water 
and largely convertible into sugar, and a little pectic substance partly 
convertible into sugar. The total yield in sugar varies from 14 % (De- 
cember) to 22 % (August) The best season for harvesting is that of flower- 
ing (May to June), because the sugar content is then highest and the 
colloid content lowest. One-year roots contain more sugar and less col- 
loids thau two-year ones. When the roots are gathered the sugars de- 
crease as a result of respiration and condensation to colloidal carbohy- 
drates difficult to convert into sugar. Similar condensation occurs if the 
tubers are dried at ioo°C. for making meal or slices. 

The roots should, therefore, be used fresh, as soon as they are gathered, 
or their composition will vary unfavourably. From 1 cwt. of fresh asphodel 
roots, gathered in a good season and carefully treated, may be obtained 
by fermentation q lb. of ethyl alcohol. In practice a yield of 7 % in weight 
or 8 % in volume should bo*calculated for ; this is a satisfactory yield for 
a distillery in a district where* asphodels are plentiful. The asphodel is 
easy to grow, but at present advantage should be taken of the enormous 
quantities of this plant which grow wild, from the coast to the mountain, 
in central and southern Italy. 

II. - - Alcohol from asphodels as fuel in Italy. - - The author 

calls to mind the unsuccessful attempts made in France and Italy to de- 
velop the industry of alcohol -making fiom asphodels. These failures were 
due chiefly to the difficulty of freeing alcohol fron ijs bad taste and also 
to the faulty fennentation methods adopted. Under present conditions 
it would be advantageous to utilise the tuberous roots of asphodel for dis- 
tillation. * 
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In Italy this plant renders unproductive thousands of acres which it 
invades. It is capable of producing 160 cwt. of roots per acre which, with 
a yield in alcohol fo 6 % only, could yield 107 galls. A description is given 
of the distillation method used by the contrabandists of the province of 
Lecce (washing, cutting, maceration in warm water, acidification with 
sulphuric acid, addition of beer yeast, fermentation, distillation), which does 
not correspond with that used in ordinary factories (pressure of the tuberous 
roots, addition to the residue of 25 % of warm water and re-newed pressure ; 
the two liquids combined represent 80 to 85 % of the weight of the 
roots and contain 14 to 15 % of fermentable substances; acidification 
with sulphuric acid and boiling, which greatly increases the amount 
of substances convertible into alcohol ; fermentation with beer yeast, dis- 
tillation) . 

As the chemical composition of the asphodel root (which contains 
70 % of moisture and 30 % of dry matter) closely resembles that of the 
Jerusalem artichoke, it could probably be distilled by the same method. 
By using modern, improved methods of distillation it would be possible 
to utilise 90 % °f the substances convertible into alcohol which it 
contains. 

109 - Utilisation of Arumitalicum for Food and the Manufacture of Starch, Glucose 
and Alcohol. — See No \2 nf tin- Rtvinv 

no - Inversion of Cane Sugar by Colloidal Silica. - Mary, album aift Mary , 

Alexandre, 111 the Comptt s rendus dc VAcadfmn dts Sctinccs , Vol 1O7 No ib 
pp 644 646 f 1 Table Paris, 1018 

Results of experiments on the inversion of cane sugar by the aid of 
colloidal silica, prepared with sodium silicate and hydrochloric acid. The 
werk included 3 series of experiments: — a first series with dialysed 
hydroscls (at 8 %, 5 % and 1.5 % and at ordinary temperature 15-20° C) ; 
a second and third sc j ries with undialysc d hydre sols (so as to lemain under 
conditions of physical instability sim.lar to those of cellular colloid*). 

Conclusions. — Colloidal silica, like mineial acids, acetic acid, in- 
vertine and the hydrosols of palladium, gold and platinum, appreciably 
interverts cane sugar. Its inverting power is £t function of its micellar state 
of dispersionanditis inactivatedby physico-chemical circumstances which 
destroy the d ; speise phase of its pseudo-solutions. Under ceitain condi- 
tions of physical instability its activity increases with the temperature up 
to a variable optimum point, below ioo°C (as is the case with “ metallic 
feiments ”) and then decreases until completely inactivated. There is, 
therefore, a* coincidence between the progressive inactivation and the pio- 
giessive coagulation, which suggests the hypothesis that it is solely a case 
of the influence of he^t on the degree of dispersion of the colloidal solution. 
This hypothesis also provides a satisfactory explanation of the thermic 
working conditions of diastases. 
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in - Grftin~Duit Explosions in Mills and Elevators in the United States. — dedrick, 

B.W. (Instructor in Milling Engineering) and Fehr, R. B (Assistant Profcssorof Mechanical 
Engineering, Pennsylvania State College) in collaboration with Price, D. J. (Engineer in 
Charge, Grain-Dust Explosion Investigations, Bureau of Chemistry, Department of Agri- 
culture) In the U. S. Department of Agricultuie, Bulletin No. 681, 54 pp +17 Tables -f 
S Pigs 4 “ | Plates 4 * Bibliography of 30 Publications. Washington, Mav t8, jqt8. 

In addition to investigations into the inflammability of dust in se- 
parators (1), the Bureau of Chemistry of the U. S. Department of Agricul- 
ture undertook, in collaboration with the Pennsylvania State College, 
studies on the causes of the ignition of dust in mills and elevators, with a 
view to finding means oi preventing the numerous losses by fire occurring 
of recent years in such buildings An experimental mill was installed in 
1915 by the Department of Mechanical Engineering of the Pennsylvania 
State College The building erected for the experimental grain was 15 X 
15 X 2 4 ft., and made of a light frame covered with ridged galvanised iron. 
An attrition mill, two elevators, a dump bin, a stock hopper over the mill, 
and a small bin for receiving ground material were installed. This appara- 
tus was placed on a raised platform it in. high. A screw conveyor 10 
ft. long was placed 2 ft. below the floor to cany the material from the mill to 
the elevator or dust room, built on to the main building. The attrition 
mill, screw conveyor and elevator were drive by a 15 H. P., direct-current 
motor in the basement Peepholes were made through which to observe the 
origin and duration oi the sparks. 

Preliminary experiments were made to determine whether, duiing 
milling explosions may be caused by, i) sparks emitted by foreign material 
(nails, flint, matches, etc.), 2) a naked flame. In the first case the results 
were negative in the second, positive. A series of sixteen* experiments 
was then made with grain, sprouts, brewers' dried grain, etc. The final con- 
clusions of these experiments, described at length and summarised in 
tables, are : 1 ' ’ 

1) Precautions for collecting and removing tbc dust in the mill 
and surrounding atmosphere are indispensable 

2) In some cases it may be advisable to use inert gases to decrease the 
oxygen content and thus prevent the formation of an explosive mixture of 
air and dust 

* ,5) Wherever there is danger of a dust-laden atmosphere even* pos- 
sible souree of heat should be eliminated. 

4) Ivven r precaution should be taken to eliminate sparks caused 
by static electricity. 

5) Greatejjg^se should be made of sheet iron on account of the ven 
great danger from smouldering heaps of grain 

6) Revolving damjiers, such as used in the experiment and in some 
mills, appear useful for the prevention of the propagation of explosions. 

7) The principle of the automatic relief valve should receive more 
attention as a mean< of partially preventing the propagation of the flame. 


())Si’C R May, 191 ■!, No siO, anrlff Nm ,1916, No uo8 {Ed ) 
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The aim of the relief valve, placed in a gas relief pipe, one end of which 
is in the hopper, the other outside the building, is to relieve automatically 
the pressure caused by an explosion and to help to prevent the flame from 
spreading to a dangerous part of the mill. The experiments showed the 
value of this arrangement. 

1 12 Ths Hydrogenation of Ground-Nut Oil. — hejm, f , job, a and Sturzwagb, ii 

in the Bulletin dc VOfflce Colonial , Yen XI, Nos 128, pp 355 361 -f 1 Diagram 
AMun (KianoO, f til v August. 1018 

Work carried out in the “ Laboratoire de Phytotechnie ” and in the 
chemical laboratory of the “ Conservatoire national des Arts-et-Metiers”, 
at Paris. 

Pats as in known, consist of glycerides 01 glyceric ethers of fats, and 
melt at a temperature which is all the higher the less unsaturated acids they 
contain The unsaturated acids are saturated by catalytic hydrogenation ; 
in this even the glycerides are saturated which then remain solid at 
oidinary temperatures. 

Except drying oils, oleic acid, Cj 8 H 34 O fc is the only unsaturated acid 
usually contained by fats On adding 2 atoms of hydrogen to this oleic 
acid, liquid at ordinal y temperatures, it is transformed into saturated stearic 
acid, CjgH^Og, melting at 70°C. The melting point of the fat after 
hydrogenation is all the higher the more stearic acid it contains. 

Tlie hydiogenatiou of fats also diminishes their iodine index (index 
expressing the amount of iodine taken up by 100 parts of the tatty 4 *ody). 

* The elevation of the melting point becomes of gieat commercial and 
industrial interest, if the operation can bt carried out sufficiently economic- 
ally G^perally speaking, fats are all the more valuable the less easily 
they melt Thus the new industry of the hydrogenation of fats has begun 
to develop 

Hydrogenated lats are chiefly used in soap-making in admixture with 
other fats in order to obtain hard fats Hardened fats do not seem to 
have been used 111 the stearin industry, as the interest of the operation 
defending on the cost of stearic acid and the transformation ha\ e to be 
integral to be ad\ antageous 

The use ot hardened fats is under consideration for food by replacing 
butter and its substitutes (mai garble, vegetable butters), theoietically, it 
is feared that traces of the substances used to obtain the hydrogenation 
remain in the product. 

The authors describe a hydrogenation process using reduced nickel as a 
catalyst , the reducible nickel salt used is the formiate (HPO,), Xi 1 H 3 0 . 

Hydrogenated ground nut oil is a hard white fat like wax, without taste 
or smell. Its characteristics aie . - iodine index, 13.5 ; solidifying point, 
47.8°C. ; melting point, 58°C. (the initial iodipe index is 81.9 ; the solidifying 
point ol the oil is near 2°C). 

Considering that the melting point of beef fat is about 46°, and that of 
mutton fat (the hardest of the ordinary fats)) is not over 52°C., it will be 
seen that it is possible, by grading the hydrogenation of ground-nut oil as 

[lll-HX] 



INDUSTRIES DEPENDING ON PE ANT PRODUCTS IO9 

may be desired, fats as hard as and even harder than the most appreciated 
animal fats may be obtained. 

1 13 - Contribution to the Chemical, Study of the Fruit of Camellia drupifera 
Lour, and Cameiia Oil. — Botjvi'Lot, in the Bulletin economi jm dt l Jndochtne , 
Year XXI, No 129, pp 232-234 ILiti< I H Iphong, Much April 7 <>1 S 

The oil obtained by simple extraction in the cold of Camellia dnipiferu 
is clear after filtration, very transparent, golden yellow, of a sweet and pleas- 
ant flavour and a peculiar, not over-strong odour. The results are given 
of a physical -chemical study of this od and an analysis of the cake and 
the seed. 

Freed from the little saponin it contains, camelia oil would make an 
excellent table oil of a sweet and pleasant flavour. Well prepared it would 
be free from the glucoside which deprives it of its value as a food. This value 
is increased by the resistence of the oil to rancidity. Camelia oil would be 
suitable for soap-making. Its low content in solid fatty acids makes it 
of no value in the preparation of stearin. On the whole it is a non-sicca- 
tive oil. 

The cake could be used advantageously as a fertilise. In addition 
to f its fertilising properties, the saponin it contains is toxic to insect larvae 
and would prevent their development. Throughout the Thauh-Ba district 
the cake is used for fishing m stagnant water The saponin is a proto- 
plasmic poison with hydrolysing properties 

The nuts, i. e. the seed, contain 50.34 % of shell and 49.66 %of kernel. 
One hundred kernels weigh 199.55 gm The kernel yields 47 84 % of 
oil, or 23.75 % of the whole nut. 

114 - A Substitute tor Linseed Oil: “Benefing” Oil — vi xptuuui panpn s, No 92, 

p 35 find No 96, p 31 Paris May 2 and 30, 1918 Rt printed in the* Bulletin de l Office 
Colonial, Year XTl, No 126, p 345 nnd Nos 127 128, p 370 Mclun Fiarue, Time and 
Tu \ August, 1918. 

Under the direction of Governor PfikiyuKT and iVl Vi ir.LK'i , Director 
of Agriculture of the Upper Senegal and Niger, very important experi- 
ments have been made with a view to substituting products produced loc- 
ally for those imported from France. In the work -shops of the Kayes 
railway, in the Niger district, “ benefing M seed was treated and a siccative 
oil obtained which satisfactorily re} daces linseed oil and is used in all the 
workshops of the railway. Unfortunately the extraction, carried out by 
inappropriate methods, gives but a low yield (about 7 galls per 1000 lb.b 
This proof that " benefing ” oil can advantageously replace linseed oil lor 
industrial purposes is, however, of great value under present conditions 

“ Benefing ” is also found in Madagascar, especially in the noith-west 
of the island, from Sombirano to Anolobe, Wlieie recent decomposition of 
basalt has formed a deep humus, rich in iron. The plant grows wild. 
The Sakalaves call it “ voa matavy ” or “ voa maim ” and, without tending 
it particularly or even taking the trouble to reproduce it regularly or extend 
its cultivation, thoroughly understand its fooa value. 
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f 15 - Utilisation of Rica Straw. — NICOLA, I, C , ill Gazetta agranu commercial e c industrial e t 
O'gano del Consorsto per le Cattedre ambuUwtt di Agncollura pci la Provtmta dt 4 ^dn- 
d/ta, Year II, No iS, pp 19S-196 Alesanclrw, September 30, 1918 

Even on estates in Italy devoted especially to rice-growing, rice straw, 
up to the beginning of the war, was regarded almost an encumbrance. 
Litter was made by preference with wheat or oat straw, and only when all 
other cereals were exhausted was recourse had to rice. As rice is harvested 
while its culms are still almost green, the straw, after threshing, undergoes 
active fermentation, followed by putrefaction, which destroys a large part 
of it. If this straw is used as litter it gives, when moved, a disagreeable 
dust, caused by the mouldiness. If fed to animals it would cause serious 
trouble of the digestive and respiratory organ.-* In other cases the rice 
straw is, after threshing, spread in the courtyards, on the paths, and especially 
along that leading from the stable to the drinking trough. It does not de- 
compose foi a long time, keeps the surface of the soil continually moist, 
and sometimes causes the formation of a layer of mud full of pathogenic 
micro-organisms and, consequently, dangerous to animals, which easily 
contract bad feet and sometimes " zoppina lombarda ” (lameness). 

Rice straw must, therefore, be dried. Dried and baled rice straw 
fetched, in Italy in 1918, 4s. M per cwt , and is being used increasingly 
for various purposes. Some rope-walks use it for making ropes 

The maturation of rice straw is a very simple process The straw from 
the thresher is put on small carts and carried to a clear, clean space, where 
it is spread out thinly and left for two days On the third day it is 
turned, and, at the end of the same day, it the sun has shone cdRtinually, 
it is dry and ready to be made into bundles or, better still, pressed The 
straw then undergoes moderate fermentation which completes maturation 
It does not putrefy and turns a fine golden-yellow . 

1 16 - The Utilisation of Rice and its By products in Different Industries - Set No 8 

of thi« Renew 

11 7 - The Foundation of an Industry Utilising the Fibres of the Banana with Edible, 

Fruit, In Spain. — Revista de la Cdtnara aqticola bah ar , Year XX, No 19, p 146 Palma 
de Mallorca, October 10, 1918 

Sen. T. Roca, of Las Palmas, Majorca (Balearic Islts), has registerd a 
patent method for utilising the fibres of the banana with edible fruits for 
making textile fabrics, thread, ropes, sail cloth and rope soles, so as to re- 
place abaca or Manila hemp ( Musa textilis) and hemp 

The fibres extracted from the banana are of \ ery good quality ; the 
finest are like 1 11 nippis'” (1) and are used for making textile fabrics, the med- 
ium ones are used for making ropes, especially ship's cables, while the coarse 
ones are used for making sacks. The plant for the manufactory to be 
established at Las Palmas has been shipped from the United States. 

(1) Fibre from the Philippines and Madagascar is obtained from the genera Musa and 
Canna (Ed). 
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118 - New Method of Estimating Caffeine in Coffee. -- VAUTinn, e ,in Annaiade chime 

Analytique, Vol XXIII, No io, pp. 207-210 4* 1 Table*. Paris 1918. 

The present shortage of chlorofonn induced the author to attempt to 
find a method for estimating caffeine without chlotofoim. He mentions 
the chief methods adopted which use as asolvant of caffeine, either chloro- 
form (Kkixer-Sikdj.er, Manuel suissc des dcnvfas alwienttures, 2nd French 
edition, p. 164 ; PhiuppE, Ibid., 3rd German edition, p. 192), or carbon tetra- 
chloride (Lendrich-Nottbohm, Zeitschrijt jiir Vntcrs. Nahr.-unc / Genuss- 
mittel , 1909, p. 241). He then describes his own method. 

The finely ground coffee (5 gm.) is placed in a roll of filter papei closed 
at both ends with cottc n-wool and placed in a Soxhlet apparatus with about 
5cc. of ammonia. Ether is added, the mixture extracted for 4 hours then, 
the caffeine having passed into the solvant, the ether is distilled over the 
hot water bath, and the residue treated with boiling water. This is 
filtered, washed with hot water and evaporated to dryness. 

A series of comparative data is given showing the efficacity of this 
method which gives figures very near to those obtained by Pm uppe's 
method. 

1 19 - Study and Determination of the Industrial Value of a Gum of the North Camer- 

OOnS.— Heim, F , in the Bulletin di VOfJtce Colonial Yeai XI, Nos>. 127-128, pp. 

Mdun, Franco, Ju*y \mpi c t, 1918. 

The Service for the Study of Colonial Production received from the 
North Cameroons samples of a gum. These were examined and the 
author (Director of the Service) gives the results obtained. 

Some of the samples were in bars, others in fairly large lumps. In spite 
of their different shapes they appeared identical. Whether it be in bars 01 
lumps the material, when cold, is pink inside, the darker colour on the sur- 
face being certainly due to oxidation. Hard at normal temperature the pro- 
duct, when touched gives the impression of rubber and elastic. When 
heated dark red or black particles separate and appear to form a mbbery 
substance. 

The product appears to be intermediate to gutta-percha and rubber. 
Its density is between I and 1.01. It softens at about 4o°C. In the crude 
state, but more particularly when purified, it is very suitable for making 
all kinds of moulded articles used in chemistry, surgery, dental work, etc., 
and very fine galvano-plastic moulds may be obtained with it. Less hard 
than rubber, it has a slight elasticity which light vulcanisation would rendei 
permanent. Only the purified gum vulcanises and may thus be hardened 
and made invulnerable to physical and chemical agents. Considering the 
great resistance of this gum, intermediate to that of rubber and gutta- 
percha, it could be used as isolating material for cables. If not a true 
gutta-percha, it is at least a valuable gum. 

120 - New Method of Analysing Butter. — krculisse, f. and dackwrxler, it , in AnnaU * 

de Chitme Analvtt me, Year XXIII, No n, pp. 22 *5-2 34- Farm, N »vt mb *r, 1018 

To make the value of a new method for the chemical analysis of fe.ts 
especially butter, better understood, the Chemical composition of fats is 
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summarised. Fats are tri-glycerides, i. e. ether salts of glycerine and mono- 
basic acids of the aliphatic group, the chief of which, in fats used for food, 
are butyric, caproic, caprylic, caprinic, lauric, myristic, hypogaeic, palmitic, 
stearic, oleic, arachidic, erucic acids, etc. The natural fats differ : i) in 
the different proportion of fatty acids ; 2) in isomerism. Chemical analysis 
can show only the nature and, at the most, the proportion of the various 
fatty acids, whereas isometric deteimination of the differences depends 
on purely physical methods (density, refractive index, critical temperature, 
etc.). 

The authors review briefly the chemical methods now in use which 
they propose to modify They are : — 1) Deteimination of the saponifica- 
tion index (Koettstorfer's index) ; 2) the determination of the soluble 
volatile fatty acids (Reichert-Meisse-Woleny index ; 3) determination of 
the insoluble volatile fatty acids (Poeenske index) ; 4) deteimination of 
the fixed fatty acids (Hehnei\ index). All of these determinations are criti- 
cised and their insufficiency and lack of precision shown. The modifica- 
tions proposed by several authors are then given : — 

a) W yssmann and Reyst method in which the Reichert-Meisse index is 
determined twice, the first time by distilling 100 cc., as in the usual method, 
the second by distilling 300 cc. for, if the fats contain much capioic and 
caprylic acids, these acids not only are not removed by distilling 100 cc., 
but this quantity of water does not suffice to dissolve all of these acids 
contained in the distillate. To dissolve all these acids at least 300 cc. 
must be distilled and 100 cc. of water for each additional 100 cc**of dis- 
tillate to be collected added to the distillation residue of the Reichert- 
Meissl index. In each of these distillates the caproic and caprylic acids 
a*e estimated, taking as a basis the insolubility in water of their silver 
salt, whereas silver butyiate is soluble. The same result is thus obtained 
in the two estimations if the fat analysed contains few C 6 and C 8 acids as 
is the case in eow’s butter, but not in coco butter which contains much cap- 
roic and capiylic cid. 

b) Other analytical methods for fat have been proposed by Jean and 
Belijer, based on the solubility of salts of Mg, Fa, Cu, and Pb of the fatty 
acids of the glycerides, These methods, however, are not used in practical 
laboratory work. 

The method recommended by the authors is based on principles similar 
to those used by Wyssmann and Reyst, and Jean and Beiuer, but 
differs from these in the application of these principles Its main condi- 
tions are : — 

1) Determination of the saponification index , I $ ; the number of cc. of 
normal KOH or NaOH necessary to saponify 1 gm. of fat represents the num- 
ber of milli-molecular grammes of fatly acids m this quantity . 

2) Determination of the silver index , IAg, which consists in piecipita- 
ing a known quantity of neutral soap by silver nitrate. Only the butyrate 
is not precipitated. By determining by titrating back the number of cc. 
of nonnal solution of AgNO d necessary to the precipitation of acids other 
than butyric acid and comparing this number with the soap obtained from 
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i gm. of fat, is obtained the number of milli-molecular grammes of acids 
other than butyric acid in i gm. of iat. By substracting this number from 
the IS number the I Ag is obtained, i. e. the number of tnilli-molecular gram- 
mes of butyric acid in i gm. of fat (this number, multiplied by 5 ' 10 to bring 
it to 5 gm. of fat and the number of decinonnal cc. is the true Reichert- 
Metsse index). 

3) Determination of the magnesium index, I Mg. A fresh, known quan- 
tity of neutral soap si precipitated by magnesium sulphate. The filtrate 
contains only the salts of the fatty acids below C u the magnesium salts of 
which are soluble. By precipitation with normal silver nitrate is determined 
the number of 'milli-molecular grammes of acids below C 12 other than buty- 
ric acid, i. e. 1 Mg or the number of milli-molecular grammes oi caproic, capry- 
hc and caprimc acids m igm. ol fat (this number, multiplied by 5 v 10, as 
in the preceding case, gives the equivalent to the Polknske index). 

These thiee figures (IS I Ag, and I Mg) make it possible to cahnlate the 
IlEHNER index. I S makes it possible to estimate the weight of the glyceric 
residue in 1 gm. of fat. By substracting this weight from I is obtained the total 
weight a of fatty acids in 1 gm. of fat. The, molecular weight of butyiic 
acid (88) x I Ag gives the weight b of butyric acid in 1 gm. of fat. The aver- 
age molecular weight of the three C 6 , C g and C 10 acids (144) x I Mg gives 
very approximately and with sufficient exactitude, the weight c of the C ft , 
C 8 and C J0 acids. The Hehnkr index is, therefore a - (/> ✓ c). 

After a minute and detailed description of their method the authors 
point out its advantages (especially the precision of the silver and magnes- 
ium indeces,supeiior to the Reichert Meissl and otliei indeces, and similar 
to that generally obtained in mineral chemistry) They also la\ stress 
on the rapidity of the method which can be carried out in 2 horns Tin 
method may be applied to the analysis oi all fats and tluir den vat jus 

121 - Deterioration of Eggs Considered from the Point of View of Sanitary Inspection. 

- - (Chief of the Simtary WUnnary Servi* c at the Piefcetmc of Point), 1 1 

tin tfCiWe Sett nlifiqin, Ytai EVI, No. 1 7, pp U2 Palis, i<ji8. 

Candling in a dark loom is the best method of testing eggs. The auth- 
or’s investigations led him to classify the spots reported by piofesMonal 
candlers. He shows that Germain’s hypothesis, that eggs with mobile 
spots are practically exempt from bacteria, is subject to exceptions 

Mobile spots usually show beneficial changes -- thick chala/as foieigu 
bodies, dark yolk, autolysis of the white with setting free of chala/.as, embivo 
little developed 

Eggs with so-called “ red rot " are distinguished by the piesenee of 
diffused shadows or cloudiness, and the contents are reddish showing the 
broken yolk to be mixed with the white (eggs larely rich in bacteria, bin at- 
tacked by mycelium where the yolk is in contact with the shell) . On ac- 
count of the very marked and often disagieeablc smell and flavour of these 
e ggs, they are refused by the consumer. 

Long incubated eggs show the same characteristics as those with red rot. 

In very old eggs the yolk adheres to the shell at a point diametrically 
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opposed to that on which they are resting ; turning the eggs sharply during 
candling prevents this adherence. 

Mouldy eggs hafe spots, called “ mouldy or damp ", which are always 
immobile and very obvious ; the centre of these spots turns black, some- 
times red or violet (presence of chroinogen bacteria). The large, fixed spot 
is observed especially in eggs on sale at the end of summer or in winter. 
Numerous damp spots are found especially in summer, in badly packed 
eggs or those sent by soa (Moroccan or Russian eggs). The ascomycetes 
most commonly found are Aspergillus and PemciUium (in the latio of J : I 
in 1 14 hen's eggs studied by the author). Kggs showing when candled, 
concentric halos round the mould spot contain colonies of bacteria which 
can easily be distinguished from the moulds, even with the nak^d eye. 
Mouldy eggs often contain no bacteria. Eggs which have recently become 
mouldy may be used in biscuit-making, but mouldy eggs containing bac- 
teria give off a disagreeable smell and are unfit for consumption. 

Eggs with so-called " black rot " are often spotted eggs, the central 
black part of which has spread gradually till it has invaded the whole egg. 
All forms of putrefaction have not yet been described. 

Radlv frozen eggs (1) (faulty packing, insufficient freezing) usually show 
at liist small, red spots of dampness which become laige black spots and 
rapidly spoil the egg. 

The putrefaction of eggs preserved in lime is easily distinguished. In ad- 
dition to the characteristic; of the shell (roughness, fragility, great porous- 
ness) the white of ucli eggs is very transparent. The yolk is als^xtremelv 
mobile and appears, through the watery white, as. a shadow of marked 
outline, and of a colour varying from tawuy to sepia-black, according to 
the degree of putrefaction. The yolk of vety bad or “ burnt " eggs does not 
adhere to the shell, but when broken, gives off a disagreeable smell. The 
yolk is daik and liquefied, the white almost always reddish and rich in bac- 
teria. Deterioration affecting the taste and colour are not shown by candl- 
ing. Fresh eggs very slightly affected by bacteria during development have 
all the characters of healthy eggs 

These data, whilst showing the difficulties with which a service for 
the sanitary’ inspection of eggs has to contend prove that, in most cases, 
candling may be satisfactorily adopted. 

122 - Tunisian WjoI. — HuUttm m'nsuel di VOfticc du y nuvenum nt funmen, Ycai XII, 
No 102, pp Pans, JuVAugust, 1918. 

Theie are in Tunis 700 000 sheep, producing aboul 1 670 tons of wool 
annually. The local consumption is about 690 tons ? year, leaving 980 for 
export. During the last ten years the average annual amount exported was 
825 tons (4 \2 to France) of greasy wool and 104 tons (75 to France) of wash- 
ed wool. The data for these ten years show the annual exports to vary 
greatly (295 to 1 375 tons). These variations are due to : — 1) mortality, 
sometimes very high, as much as 40 % of all the flocks ; 2) foresight of the 

(1 ) The an number oi well trozeu eggs is slightly enlarged. The >olk is not mobile, as 
in other eggs ptcseived lor a long time The white becomes reddish. 
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native breeder who keeps some of his wool from one year to another, some- 
times for several years, and only sells it in small quantities according to 
his needs ; 3) annual variations in the Tunisian weaving trade which is 
largely affected by good or bad years, not only in Tunis, but also in other 
North African exporting countries (Algeria, Morocco, Tripoli, Egypt). Four 
classes of wool are expoited — skin wool, waste or “ bou-kaddou., ", used 
mattress wool and sheared wool. 

Skin wool from the slaughter houses 01 nomad flocks supplies 195 to 295 
tons of these exports. The fibre is always removed with lime so that, as 
a rule, the wool contains much lime dust. Since a few years, however, some 
exporters wash them roughly, usually with sea water. This wool, before 
the war, sold at £2.165. to £3.125. a cwt., according to its condition 
and origin. 

Waste or “ bou-kaddous " is composed of waste from shearing, mostly 
from the lower paits, and is u«ed by the Arab countrywomen as exchange 
money. It conies from all part.; of Tunis without distinction, and chiefly 
from the town of Tunis and Sousse. This grade often contains a high pro- 
portion of dung and large impurities. Before the war it was worth £1.45. 
to £2.0 s. per cwt. The annual amount available for exportation yeaily 
is approximately 98 tons. 

Used wool from old mattresses is little used in the native industry, and 
it is impossible to state the amount available each year as it varies greatly. 
It fetches from £1.165. to £2.i6s. i>er cwt. and is used by the importing 
countries principally for making felt. 

Sheared wool , obtainable from the middle of Match to the end of June 
01 middle of July, supplies the most valuable and important part of the ex- 
port, i. e. about 590 to O90 tons. A small part of the sheared wool is from 
thin-tailed sheep but most of it is from thick -tailed Barbaiy she q>. About 
50 tons of wool is produced from thin -tailed sheep. This amount is increas- 
ing as a result of the good results obtained with these sheep from a point 
of view of reproduction as well as that of meat and wool. Before the wax 
this wool cost £3 to £3.85.; when thoroughly scoured the yield i« fiom 32 
t0 38 

The wool from thick -tailed Barbary sheep may, from a point of view 
of quality, be divided into 7 groups, according to the producing district :~ 

1) Northern Tunis, the neighbourhood of the town of Tunis, Valley 
of the Medjerdah, Cape Bon ; principal market, Tunis. Ordinary wool sell- 
ing at £2 8s. to £2. 16s. before the war. Yield when scoured, 38 to 44%. 

2) Certain centres of the same northern district, such as Beja, I,ouk- 
el-Arba. Coarse wool worth £i.i6s. to £2.165. ; 40 to 55 %. 

3) Kef and Thala district; principal market, Ebba-KsouT. Strong 
wool , the fine and semi fine qualities are perfectly adapted to the making 
of cloths and hosiery; £2.125. to £3.05.; 35 to 45%. 

4) Kairouan, Sousse and Maktar district; principal market, Knir- 
ouan. Semi-fine wool used for catpets ; £1.45. to £1.165. ; 35 to 45 %. 

5 ) Southern district within the cixde of the railway Sfax-Gafsa- 
Souse; principal maikets, Stax, Sidi-bon-Zid, Hadjeb-el-Aioun, Gafsa. Wool 
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fine, silky, elastic, suitable for fine cloths, but often full of sand ; £2.0$. to 
£2.16$; 28 to 35 %. 

6) Djerid district ; piincipal market Tozeur. Same characteristics. 

7) Gabes district and extreme south ; principal markets, Gabfes, Ben- 
Gardare, Medemne, Kebibi. Wool similar to the two preceding ones, but 
depreciated because of its /cry high content in sand ; £i.8s to £2.45 ; 20 
to 30 % 

123 - The Action of Cold on Microorganisms. — ruata, g. q., in the Rivista del Freddo 

Year IV, No. 4, pp. 120-126. Rome, April 10, 1913. 

It is known that artificial cold does not destroy germs capable of dam- 
aging food stuffs, while it does paralyse their development by rendering 
them inert and harmless for as long as its action lasts. This is based on 
work done long since by Mackendrik, Brown & Escombk, Thistelton- 
Dykr, MacfadyKn, and others, which has shown that bacteria, and plants 
in general, resist low temperatures, not only those obtained with ordinary 
refrigerating machines but even those obtained with liquid air ( — I90°C.) 
and liquid hydrogen ( — 250°C.). 

The author has long accepted this opinion, but he has often had the 
occasion, during his experience of the application of artificial cold to the 
cold-storage industry, of pointing out facts that are apparently in contra- 
diction to the generally accepted theory. For this reason, he decided, 
towards the end of 1914, to carry out a series of experiments with the ob- 
ject of ascertaining whether, besides the suspension it is known t%pause of 
microbial action, cold does not also produce a deeper or more directly 
germicidical modification. 

Owing to the war the author could not extend his experiments as far 
as he would have liked, but the results he has so far obtained are already 
sufficiently conclusive. For the work a small Audrikfkkn Sing run (i) 
refrigerating machine was used, in which the temperature was constantly 
kept between — 3 0 and — I2°C. in a dry environment. The organisms under 
study were treated in this apparatus and their behaviour was studied both 
as regards the alteration of their biological properties as well as the final 
abolition of their vitality. 

Results. — 1) The researches on the vitality of B . coli showed that: 
— a) the action of cold retards the growth of the organism ; b) the action 
is progressively germicidal, for the destruction of the culture begius to be 
apparent after 4 to 6 days and is complete in n 5 to 120 days. 

2) The researches on the biological properties of B. coli showed that 
cold, save some slight delays in development as compared with the controls, 
produced no modification. 

3) Researches on the vitality and pigment formation of B. pyocya- 
neus showed : — a) that this organism, like B. coli, is progressively destroyed 
by the action of cold ; b) that pigment formation is unaffected as it con- 
tinues as long as traces of vitality remain. 


(1) See R. Sept. 1918, No. 1029 (Ed.) and also Monitorc Tecnico, 1016, No 31. ( Author ) 
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4) Researches on the power of B. pyocyaneus to liquefy gelatine 
showed that the prolonged action of cold destroys this power. This 
organism, sown on an agar plate on December 17, 1914, was already 
destroyed on of March 12, 1915, while, inoculated in the thickness of the 
gelatine, it was still living on June 15, 1915. 

*>) Researches on' the power of Staphylococcus pyogenes aureus to 
liquefy gelatine showed that, within the limits of time during which the 
exposure in the refrigerator lasted (from December 17 to various dates up to 
June 20), there was a notable and progressive delay in liquefaction, in 
comparison with controls under normal conditions, without, however, 
destroying the liquefying power. 

6) The haemolytic power of the above organism was clearly reduced 
during the period of experiment (December 17, 1914 to June 20, 1915). 

7) Cold destroys the liquefying power of Bacillus protons vulgaris 

8) No modification was noted, while the experiments continued (up 
to June 20, 1915) in the power of B. proteus y ulgan\ and B. bulgur ions to 
coagulate milk. 

9) Researches on the amylolytic power of Bacillus clavatus Bifii 
showed ‘that, under the prolonged action of cold this organism completely 
loses its amylolytic power, which is normally very vigorous. 

10) The spores of B. clavatus , which are amongst the most resistant 
ones known, are clearly and gradually killed by the prolonged action of 
cold. The way the experiment was going suggested that, could it have 
been prolonged, the culture plate would have been completely sterilised 

11) The resistance of the cholera vibrion to cold is very weak, while 
however, its agglutinability is unchanged 

12) The experiments on the vitality of Bacillus fluorescent, non hqitc- 
faciens, B. col 1 forme , a liquefying Streptococcus that coagulates milk, Bacil- 
lus prodigtosus, B. proteus \ ulgans , although more limited than the pie\ ious 
ones, confirm the germicidal action of cold in comparison with organisms 
other than those used in the work. These results t e of great interest as 
regards organisms isolated from putrefying meat 

These results lead to the conclusion that cold produces more profound 
and definite efiects on micro-organisms that has been so far admitted. The 
author intends to continue his experiments and hopes to arrive at conclu- 
sions of interest regarding the technique of the preservation of food stalls 
in cold storage. 

124 The Influence of Gold Shock in the Sterilisation of Canned Foods. - m ^hm i.l j, 

llu Jaunt (l of Indn'slii »/ vul bnoneenn Cb, Yol X, No f>. ; 33- 4 ■%(» 

Niw Yolk, Jiu»* 1 t<)t8 

Thirteen cxpeiimenls wcie made to determine the eileet of different 
methods of sterilising tinned vegetables. The investigations included : — 
1) the effect of heating to boiling point for 5 to 20 minutes and sudden cool- 
ing by immersion in iced water ; 2) effect of intermittent heating followed 
by rapid cooling ; 3) the necessity of complete sterilisation ; 4) the result 
ot hermetic closing. The vegetables used weie peas, green beans, beets 
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and sweet corn. Control experiments were made with bacterial cultures 
from badly preserved foods. 

Conclusions. — Blanching does not leduce the time lequired properly 
to prepare tinned foods. Small amounts of salt are of little value in prevent- 
ing the development of bacteria in tinned foods. Small amounts of organic, 
acid (acetic acid) have a distinctly retarding action on bacterial growth in 
tinned vegetables. The use of small quantities of acid is advisable wheie- 
evei it will not injure the texture, flavour, or appearance of the product. 
In many cases an unsteule product will keep indefinitely if propeily sealed. 
This, however, is not true in all cases, and sealing should not be relied on 
to take the place of proper sterilisation on account of the danger of loss 
through spore-forming anaerobes. 

1 25 - The Commercial Freezing and Storing of Fish. — Clark, e. d , almy, l. h ami 

Pkxnington, M. E , in the U. S. Derailment of • Igttcullute , Bulletin No 633, 9 pp. -f 8 

Pig 4 *. Washington, March 9, 1918. 

The commercial method of freezing and storing fish as at present adopt- 
ed and its effect on the fish are considered. Freezing and storage will keep 
fish in the condition in which it is received for several months, but will not 
remedy deterioration due to previous heating or bad handling. Only fish 
in perfect condition should, therefore, b? accepted by freezers. Unless deliv- 
ered 3 or 4 hours after being taken from the water, fish should be kept in 
ice in the boats. I11 many freezing plants it is necessary, to obtain a good 
product, to freeze rapidly at as low a temperature possible and store the 
fish as soon as it arrives. Fieezing, by enclosing the fish in a cosft of ice, 
pievcnt-> loss of moisture, protects the fish from moulds and bacteria, and 
makes it less subject to mechanical injury. Fish to be stored for more than 
3 to 5 months should be re- frozen occasionally, as in time the ice evaporates, 
even at low temperatures. The most economical temperature at which to 
store fish is piobably a constant one of from o° to t *?' F., although some 
freezers maintain that lower temperatures help to delay evaporation of the 
ice coating. Packing the fish in boxes before storage helps to prevent loss of 
the coating and {jrotects it from mechanical injury. Projxiriy fiozen fish 
reaches the retailer in excellent condition ; it should be kept frozen till 
sold. Thawing fish by warming or soaking greatly lessens it food value 
and flavour. Chemical analyses showed no appreciable change in fish 
stored 27 months, i. e. much longer than would be necessary or profitable 
in storing it commercially. 

126 - Variations in the Loss of Weight and Deterioration in “ Grosse Grise ” Pears 
during Storage. — Trurlle, a., in Comptcs rendus dis Stances dc VAiademu d'Aiyicul 
ture dc France , Vol. IV, No. 37, pp. 1012-1021. Paris November ?7, 191 s 

The author made experiments with pears of the "Giosse Grise” var- 
iety to determine the loss in weight and deterioration they undergo during 
storage. Twenty-two pounds of sound pears weie divided into five lots 
of 4.4 lb. to see whether the volume or weight of the fruit had any appreci- 
able effect on loss or the conditions of the fruit. The number of fruits in 
each lot varied from 14 to 20. 
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Loss in weight. - -I. — The loss in weight in “ Grosse Grise” pears is 
fairly regular, according to the three periods of storage considered — 
normal, critical, extreme — and the volume of the fruit. 

II. - - Loss of weight is greatest in the first of the three intervals of 15 
days which iorm the normal and critical periods of storage. This confirms 
experimentally the advice given by fruit growers to dry the fruit for about 10 
days before storing it. Loss of weight then progresses slowly and is very 
slight during the first 15 days of the extreme period of storage, which begins 
with the 60th day. It then increases suddenly, becoming 1 14 times greatei 
than the average loss at the beginning of preservation. 

III. - I y oss in weight seems less marked in small than in large pears, 
at the beginning of storage at least. 

IV. -- The average loss of weight for each 15 days of storage, estimated 
from a mixture of pears of all sizes and compared with the total weight of 
fruit experimented with, was: - - 1st 15 days, x / x6 ; 2nd 15 day, T / g ; 3rd 
15 days, */ ft ; 4th 15 days, x / 5 ; 5th 15 days, between ?/ 20 and x */a 5 . 

Deterioration V. — During the first 15 days of storage the pears suf- 
fered no visible deterioration. Only during the second 15 days did small, 
brownish spots begin to appear in 1 to 3 pears, according to the lots Sleepi- 
ness was observed only in the third 15 days, affecting 1 to 2 pears in each 
lot to a more or less marked degree. During the fourth 15 days, sleepi- 
ness took on such a mixed form that it was difficult, because o p the condi- 
tion of the flesh, to distinguish between sleepiness and white rot, it being 
possible, after the both day, to confuse one with the other. 

VI. - If these experiments are considered from the double point of 
view of the use of the pears foi commercial purposes 01 foi making perry, 
it is found that : 1) both from a point of view of loss of weight and deter- 
ioration it is to the interest of the grower to sell the fruit (lining the first 
15 days after gathering and he should by no means keep them beyond the 
second 15 days of the normal period ; 2) to obtain the maximum yield and 
best quality, ]>ears should be made into perry during the second or third 15 
day*. Later than this, although the fruit lias lost all commercial value and 
almost all its goodness for thi c purpose, it may be made into pem foi distil- 
lation purposes, not for consumption 

127 - Samarani Silo for Small and Medium sized Farms. — Sjc n<> k>s < 1 this Rtvutr 

128 - Butter and Cheese Trade by Parcel Post, in the United States, i'loiir, t, v. , .m : 

Potts, R. 0 , in the U S Department of 1 yuiiltuti, Fanner \ IJullttin 030, 1 : pp | (• 
Pics tots 

Kxperiuients were made with the sending of more than 2000 lb. oi 
butter by posts in parcels of 2, 3, 5, and 10 lb. to the U. S. Department of 
Agriculture? Bureau*of Markets by four dairies, in order to control the possi- 
bility of sending butter by parcel post. Of the 222 parcels sent between 
April and October by one dairy 375 miles from Washington, 218 arrived in 
satisfactory condition. In July and August only 1 parcel out of 61 was 
received in bad condition from a dairy 536 miles from Washington. In 
June and July, 73 out of 82 parcels from a 3 airy 1 87 miles away arrived in 

[ I 26-1 2N , 
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good condition. The fourth dairy, 205 miles away sent 89 parcels between 
April and January, all of which arrived in good condition. These good re- 
suits are attributed to the care with which the butter was packed and the 
caieful freezing of the butter before posting. 

The packets of butter received by the Department were sent to experi- 
ment stations which again returned them to the Department, where they ar- 
rived in satisfactory condition wheti the heat and distance were not too great . 
These experiment show that well-made butter carefully frozen before send- 
ing and suitably packed, may be satisfactorily sent by post when the heat 
is not too great. Even when all possible care was taken, butter posted dur- 
ing the waime=t weather arrived almost melted and in bad conditions. Di- 
rections are given briefly for the sending of butter and cheese by parcel 
post. 

129 - The Frozen Meat Trade in Venezuela. — Le Front, Yeai vr, Voi vi, nJ. 7, p. 1^5" 

Pirls, Tui''", iqiS. 

The Venezuelan Meat and Product: v Syndieate, Ltd., is the only com- 
pany exporting frozen meat from Venezuela. Of English origin, it was 
found* d over 8 years ago with a capital of 3 917 700 bolivars (1), and has 
not ceased to progress since then. The factory is at Puerto-Cabello, *4 
mile from the landing-stage, to which the products are carried by the English 
railway company of Puerto-Cabello to Valencia. The plant allows tor the 
slaughtering of 300 oxen daily and the freezing rooms can hold more than 
3 000 metric tons of frozen meat. The company sells its products to the 
English and Etench government-, orders being taken directly the head 
office at London. Recently th.' company has bought 1 235 sq. miles of breed- 
ing land in Venezuela. The salt and frozen meat exported from Puerto- 
Cabello was 142 222 lb. 111 1913, with a value of b8 331 bolivars, 7 S94 236 lb. 
worth 1 402 352 bolivars in 1915, and 7 308 955 lb., valued at 1^71080 
bolivars in 1916. 

( i ) 1 KOlO bolnti 1 <i % ‘I l, t ft 11 1 !' >! ) 
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PLANT DISEASES 


DISEASES NOT DUE 

TO PARASITES OR OE UNKNOWN ORIGIN. 

130 - Non- parasitical Disease of the Vine Observed in New York State, U. S. A. — 

(tLADWIN, 1 * 10 , iii tin* Non* York 4 qnt ultural hxpennuni Station, Bulletin No 419, pp 99 
no f ^ 1*1 iti*-. Ciunv.i, Is Y , iuK 

A nun-parasitical disease of tlie vine, observed since 1910 in the vine- 
yards of the Agricultural 'Experiment Station of Geneva, X. is described. 
On the surface 01 the leaves apjxur yellow fetieaks on either side of the veins 
and near the edge, where they often join to form a continuous line. The 
ports affected dry up as the season advances, and, when the disease is 
widespread, the loss oi a large proportion of the leaves may seriously harm 
the plant. Growth stops, the wood does not ripen, the sugar content of 
the grains is decreased and their bad colour spoils the appearance of the 
bunches. The value oi the fruit is much depreciated. 

Thcdhiel causes of the disease are insufficient organic matter in the 
^oil and low hygroseopieity, drought in light and permeable soils excess 
of water which, in badly drained or impermeable soils, prevents respira- 
tion of the roots Treatment with ferrous sulphate, so valuable for chlor- 
osis, has no effec t in this ease. The treatments recommended are : - - 

1) cultural methods to preserve the moisture of the soil ; 2) organic fertil- 
isers to increase the hygre .seopieity of the soil ; 3) good drainage. 

131 - Coffee Trees Injured by Frost in Brazil, No ss of th^ /ft ouu 

DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER UOWER PI, ANTS. 

132 - Fungi from British Borneo. - Yens, 11 s , m tin* Philippine journal »/ Sunm 

Section C, Botimv, Vol X 111 , No 4 pp 23V210 Mariln, lnlv, n>i8 

A list is given of 21 forms collected by the author in October, 1917, in 
British North Borneo, chiefly along the coast. Five species ate described 
as new to science, and others as new* to Borneo. Special men; ion may be 
made of : — 

1) Mchola Plerocarpt n. sp. on leaves of Ptcrocarpus mdiciis : 

2) M. (do phonic 11. sp., on leaves of Otophora fruheosa , 

3) M. jasmihicola P. Heiin., on Jasminum Samhac ; 

4) M. Man gi ferae Earle on leaves of Mangilera indica (1) ; 


(1) See R Oct , K)iS No 1173. (Frf 

[ 130 - 13 *] 
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Montrioud road, however, he found twelve out of about sixty ears he examin- 
ed to be attacked by rye ergot (Claviccps purpurea [Fr.] Tvl.). This fungus 
is very rarely found on wheat, although it has long been known to attack 
graminae other than rye. 

The ^rgot observed was very characteristic but differed from that found 
on rye in its length, io to 18 mm., breadth, 3 to 6 mm., and early and stable 
furrow, sometimes causing one or more lobes, and its more compact 
texture. The morphology of this ergot probably depends on its habitat, 
and its composition differs fairly witlely from that of rye ergot. According 
to the author it should be put in a class quite distinct from that of rye ergot 
under the same of CL purpurea f. Tritici or f. Tntici-Manitobae , until its 
germination and resultant reproduction organs have been studied. Infec- 
tion experiments should bo made with the ascospores on lye to see whether 
the transition from lve ergot to wheat ergot is as easy as supposed. 

The re is no cause for alarm, Manitoba wheat being so slightly attacked 
by thivS parasite. Nevertheless the author thinks ergot may be more easily 
acclimatised on this Canadian wheat than on the old varieties, and that it 
would be wise to begin immediately the control ol seed supplied to farmers. 
The author found no sign of ergot on the graminae next to the infected 
field not even on rye. 

II. - M. Fourripr, Director of the Agricultural Service of Up]>er Sa6ne 
also reports the rareness of ergot on wheat. Nevertheless, in 1918, he found 
it in Upper Saone in abundance on Alsatian buckwheat, a variety largely 
grown in this department and most ot north-eastern France. This seems to 
show that the parasite attacks the native varieties as well as Manitoba wheat. 

136 - Verticil Hum albo-atrum, a Hyphomycetes Injurious to Cucumber, in 
Holland - VyNdj:rI*lk 11 A A , in Wcduliilinjin van di Luulbouxv-hoo^t \cb ml 
cn s in di Ihuumni W rbonden Instttulcn Vol XV, I*t i, pp 1 } 6 Plates. Wage- 

ningen, 101b 

In iqif) diseased cucumber plants were received at the Wageningen 
Plant Pathology Institute. Mycelium of Verticillium aUv-atvnn were found 
on them and isolated. Infection experiments were then made on cucumber 
and potato plants The first were either grown in sterile soil at first and 
infected after by mixing in the soil pieces oi the diseased cucumber plants 
received for examination or pure cultures isolated from cucumber and potato 
plants, or else inoculated at the bases of the stem with pure cultures of the 
same origin introduced by making deep cuts affecting the ducts. The 
potatoes were either inoculated at tlie base of the stem or grown in soil 
infected by pure cultures isolated from cucumber and potato plants. After 
a more or less long period of time nil the experiments gave positive results 
and, in many eases, it was possible to re-isolate the fungus from the 
cucumber plants used for the experiment. 

The experiments were repeated on a larger scale in 1917. Inoculation 
experiments were made with the fungus isolated from potato. Infection 

(1) Sec/? May 191S No *590. {Fd.) 
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experiments with fungus spores on cucumbers gave positive results. Plants 
known to be infected should be removed from the field and immediately de- 
stroyed to prevent the spores from spreading The best method of control 
would, however, be to create resistant varieties. 

*37 - Apple Bitter Rot and its Control, — Roberts, j w. and pierce, i, , in tin u s. 

Department of Apnculiute, Farmci s' Bulletin o°,S, pp. 1-14 + } Wishing 11, M>ril, 

101^. 

Apple bitter rot, caused by Glomerella cingulate , is especially severe in 
Arkansas, southern Missouri and southern Illinois, where the hot summer 
and moisture favour the development and spread of the disease. The first 
signs of the disease are the appearance of light brown, sometimes almost 
colourless spots just beneath the skin of the fruit. In a few days the in- 
fected areas may attain a diameter of 1 inch The tissues beneath the 
spots are rotted and soft. This makes it possible to distinguish bitter rot 
from black rot, caused by Sphatrop&is M riorum. The rotted area may in- 
crease in size until the whole apple is involved or it may stoi> at the first 
stages, leaving nothing but a cone-shaped cavity covered by hard skin. 

The parasite is particularly injurious in its conidial form. The germ 
tube penetrates into the flesh of the apple and produces mycelium in and 
between the cells, thus causing disintegration of the tissues. The fungus 
also produces ascospores which, however, are not of great importance in 
spreading the disease. The masses of conidia on the surt.ie * of the fruit 
are transmitted to other fruit by insects or rain. At first these masses are 
mucilaginous and thus the conidia are more easily carried by insects. The 
fungus, besides affecting the fruit, also causes cankers on the branches of 
the trees. At the diseased spot the bark dries up and cracks in a ehaiacter- 
istic manner. 

The tw'o principal agents in the transmission of the disease from year 
to year are mummified apples full of the fructifications of the fungus, and 
cankers on the branches which contain an enormoi^ number of spores. 
The control measures recommended are: - - 1) Spraying with Bordeaux 
mixture so that the fruit is well covered, to prevent the germ tube of the 
conidia from penetrating the flesh ; 2) careful collection and destruction of 
all mummified fruit ; 3) removal of the cankerous branches and sterilisa- 
tion of the cuts with mercuric chloride. 

All varieties of apples are not equally subject to bitter rot ; they may 
be divided into four classes : — 

1) very susceptible: — Corfu, Fall awa ter, Gibbs, Givens, Ilighfill, 
Huntsman, Dansingburg, Smokehouse, Willow, Yellow Newtown ; 

2) moderately susceptible : — Ben Davis, Gano, Grimes, Jonathan, 
Iyimbertwig, Missouri, Nero. Northern Spy, Northwestern, Oliver, Paradise, 
Pilot, Smith, Stark, Winter Queen, York Stripe ; 

3) fairly resistant: — Arkansas, Baldwin, Delicious, Maiden Blush, 
Rome Beauty, Stayman Wiuesap, York Imperial : 

4) slightly susceptible or resistant: ~*-Akin, Arkansas Black, Bis- 
mark, I^angford, Ralls, Salome, Winesap. 


riiA.tifi 
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INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 


138 - New Zealand Syr phidae, --miller, D , in 77 i<* Mao Zealand Journal of Apiculture, 
Vol. XVII, No. 3, pp. 129-135 -+■ 7 Fig 1 *., Wellington, 1918. 

The diptcra of the Syrphidae family are well lepresented in New Zea- 
land, not so much by numerous distinct species as by an abundance of 
individuals of one species. Although most of the Syrphidae when in the 
larval stage are useful to^agriculture as destroyers of various injurious in- 
sects, some of them are harmful to plants, man, and domestic animals. 

So far as is known the two most common and important useful spe- 
cies in New Zealand are Syrphus novae-zealandiae (New Zealand syrphus 
fly) and Melanostoma fasciatum (banded melanostoma). Their larvae de- 
vour large numbers of aphides and injurious larvae, amongst which are 
Phthorimaea operculella (potato-tuber moth) (i), Pint cU a crucifer a>nm (diam- 
ond back moth) (2), and another indetennined lepidoptexon which attacks 
the leaves of Cordylinc indivisa (cabbage tree) Another species (S. viri- 
diccps — S. obesus), very common in Australia, the larvae of w hich are known 
to destroy aphides, is also found sometimes in New Zealand, especially in 
Auckland, but is not yet definitely settled there The larvae of two other less 
abundant Syrphidae - * *S\ ropalus and -S’. or/ as — - have been observed 
attacking larvae of the lepidopteron Venusia verriculatu — injurious to 
leaves of Cord, indivisa -and those of Xanlhorhoc pniefectata (3) and 
Mclanthra steropasiis , all well known to be injurious to leaves SfPhormium 
tenax (New Zealand flax). 

About ten species of injurious Syrphidae are known in New Zealand. 
The most common of these is perhaps Eristahs tenax (European drone-fly). 
Another injurious species, like the preceding one, of European origin, is 
Merodun eguestns (narcissus fly) (4). 

139 - Patents for the Control of Pests of Plants. s„*e No u> 4 of this R> vt,w 

140 Phthorimaea operculella, a Microlepidopteron Injurious to Potato in 
Morocco (5). — Bulletin dc la SoctcU entomoloi'iqui de France, No. if), p 222 r.iris, tqi 8 

M. J. nit Joannjs received fjom M. R. Bicnoist specimens of Phthori - 
maea operculella Zell, taken from larvae which were doing considerable 
damage to potatoes at Casablanca, western Morocco. 

141 - The Control of the Clover Flower Midge, in America. - ckli l, c w and Rock- 
wood, I, l\, iii the* U. S Department of Anruultute, 1 m mcis' Bulhtin <171, pp 1-12 f 7 
Figs. W shington, June, 1918 

The clover -flower midge ( Dasyneura legummuola [I/intner)), lays its 
eggs in young clover heads When the larvae emerge they eat the essential 
parts of the flower, thus considerably reducing the seed crop. Although 

(i)Sac/? Ov.t , 1918, No 1183. ami No. 140 of this Rivuw - (2) St e R. De r ' , 1 910, p.380; 
May 1916, No. 568 ; Feb 191 7, No. 205 ; Nov , T917, No io8j. — ( 3) Sec K Dee , 191O, No. 
1 34b — (4)SvC/f Dec., 1912, No 1699 ; Out., 1914, No 974. (Fd ) 

(5) S jc R CK_t , 1918, No 1183, and No T38 of tins Ri omo. [lul ) 

[ 118 * 141 ] 



INSECTS, ETC., INJURIOUS TO VARIOUS CROPS 12 J 

no exact data on the geographical distribution of the insect are available, 
there is no doubt that it is widespread in America. It has been ol)served in 
New England for many years. There are three generations a year, but it 
is the larvae of the second genet ation which do most damage. The control 
measures recommended are : - - 1) early cutting of the clover ; 2) pasturing 
cattle in infected meadows from the beginning of spring till late in May or 
early in June. 

142 - Control of Las/oderma serricorne and Setomorpha margalaestriata , 

Injurious to Tobacco in Jiva (r). — Tevsen, H , in ProcfstUmn voot VmtUnhindsche 

Tttb/k, Medcdethn , No. 30, pj> n>i7 

% The position of the tobacco plantations in Vorstenlandeti does not fav- 
our the propagation of Lasioderma sent cor e and Setomorpha nXargalac- 
striata (“ tabaksmot ”)*the crop, in normal times, being kept only six 
months at the most in the sheds which are very clean. Since recently, ow- 
ing to lack of tonnage, the period between the harvest and shipping has been 
longer than it was previously, there is, as a result, danger of infection. The 
Tobacco Experiment Station of Vorstenlanden has, therefore, undertaken 
investigations into the best method of control. The results obtained show- 
ed that 100 to 150 cc. of carbon bisulphide per cubic metre is sufficient 
in the disinfecting sheds Benzene may be used as a disinfectant so long 
as the air is perfectly saturated with it and the action lasts five or six clays. 
Neither sulphur dioxide nor formalin luiues have any effect on Lasio 
derma. The tobacco sheds should be protected with mosquito nets It 
was shown that infection comes from without, passing through the welt 
of the bales. Carbon bisulphide treatment does not decrease the burning 
qualities of the tobacco. \\ hen inspt eting tobacco she ds not onlv the tobacco 
waste should be examined, but also waste of other products, fodder, rice, 
etc., which may be stored then . 

143 MertHa malayens/s , a Hemipteron Injurious to Orchids, in Java. — 

Roipki*. W ,111 I> \ m ninta. Year XXIX, Pt , 4,pj>. o 212 l ? igs Batavia, i <n S. 

The presence is reported in Java of Mtrlila malayeusis I)Lst., injurious 
to orchids, especially Phalaenopsis amabilis. The female lays its eggs on the 
leaves of the plant host, piercing the blade. All round the hole the chloro- 
phyll disappears, leading white patches which, when the attack is ser- 
ious, merge together, covering the whole blade which dries up. Whole 
plants ate thus destroyed. As a control measure arsenic might prove effi- 
cacious, but injures the plant All that remains, therefore, is direct des- 
truction of the larvae and adults by native labour This method has given 
satisfactory results. 

144 Rhtzoglyphus sag/ttatae n. sp., an Acarian Injurious to tha Balsam- 

root Piant. in lVbntana, U. S. A. I'acst, IC C.,in EnUmudo iu\l XiU' s, Vol XXIX, 

No, g, pp. 3', » f 1 Plate, Philadelphia, No\ « ml c. , o* * s 

A description is given of Rhizoglyphus sagittal ac n. sp. (fain. Tyrogly - 

phidae ), a species closely related to R. hyacenthi (Roisduval) and R. rhiz / - 

* * 

\\ ) Set* R. Dec., «)iS, No 1430 (Ed.) 
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phagus Banks. This mite was found, in June, 1916, at Missoula, western 
Montana, gnawing and sucking the new leaves of the balsam-root plant 
(Balsatnorhiza sagittata Nutt.). Neither the radical system nor the under- 
ground stem was infected, and no other plants in the neighbourhood were 
attacked. 

145 - A New Mite Attacking Valley Cottonwood, in Texas, U.S.A.— ^’Oara, p. J., in, 

the Journal ot Economic Entomology, Vol. XI, No <s, ]>. 130 j- 1 IMito Concord, N. it. 
October, i<ii8. 

In May, 1918, the author observed, near K 1 Paso, Texas, a marked in- 
festation on the current year blanches of Populus Wislizeni. Whereas 
the top leaves were normal, the blades of those beneath them were much 
reduced and cut near the end of the petiole, and the general appearance 
that of a fairly round inflorescence. An examination of attacked leaves 
showed the presence of a very small mite, belonging to a new species of 
Eriophyes hitherto undescribed. The type of injury done by the mite is 
also new. 
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GENERAL INFORMATION. 

i*6 - Produce of French West Africa. — i*., Mmtsitre des Colonic office 

colonial , 156 pp. Melun, 1918. 

The studies of M. G. Francois on the produce of French West Africa 
published from time to time 111 the Bulletin de I’Offiu colonial, have recent- 
ly been collected into one volume by the Colonial Office of the French Colon- 
ial Ministry. In the first part of his work the author discusses French 
West Africa in general. This ternton oi 1 21S iji sq. miles includes Sene- 
gal, Upper Scnegal-Niger, Guinea, Ivory Coast, Dahomey, Mauritania and 
Niget and has a population of about 12 million. \ccording to M. A. 
Chevalier the great natural regions of this immense possession are, from 
north to south - 

1) Sahelian iegwn t with a short rainy season during which 20 to 
35 cm. of rain falls pel annum. It is composed of laige bare stretches and 
thorny bushes, often growing in tufts. In the north it touches the Sahara , 
and its uncertain border, w liicli goes from 17 to 21 degrees of north lati 
tude, has been traced according to M. Chtpeaf’s studies. It is traversed 
by two flood districts, one formed by the Niger in the Timbuctoo district, 
the other by the Senegal in the Podor district . 

2) Sudan region, including the districts flooded after the rainy sea 1 
son by the water of the Niger, Bani, Volta, and other rivers, plains covered 
with sparse brush, or table- land covered with brush, more numerous trees 
and more varied botanical species. The flood district of the Niger and Bani 
alone covers more than q88 000 acres, more or less regularly irrigated. The 
possibility of increasing the acreage thus naturally watered bv means of 

[Abstiact No 1 4 c] 
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suitable works, is now being considered. This part of Upper Senegal-Ni- 
ger is certainly the richest of West Africa, and that with the most brilliant 
future as soon as the Thies-Kayes railway is finished. 

3) Guinea region , including table-lands and valleys at an altitude 
of from 980 to 2 620 ft., through which run permanent rivers, bordered by 
forest tracks and chains of mountains from Kotiakry to Central Sassandra, 
a distance of about 620 miles. The height of these mountains varies from 
2 620 to 4920 ft., and in them rises a whole network of rivers, the Senegal, 
Gambia, Niger, Kavelly, Saint-Paul, and Cassandra. 

4) The Low plains lie between the forest tracks just mentioned and the 
large Baoule foiest in Lower and Central Dahomey and Lagos. Forest 
tracks are rare here, but -there arc rich plantations of oil palms, savannas 
covered with borassus, and yam crops. 

5) The large virgin foresl covers the south of French Guinea, Liberia, 
a part of the Ivory Coast and the British Gold Coast; it is connected by 
forest stretches in Dahomey to the great forest of the equator. 

In all these different districts are found pioducts which might be ex- 
ploited 01 used locally . These products may be divided into two groups : 
- .d) forest produce, including rubber, palms (oil palms, borrassus, pal- 

myra), coconut palms, timber, kapok, shea butter, gum, cola ; B) agricul- 
tural products and food plants, i.e. those giown 111 fields by the natives or 
receiving a certain amount of taio (peanuts, sesame, cotton, sorghum, 
rice, manioc, yam, sweet potato, banana, coffee, cacao, tropical fruit, 
etc.) For convenience this produce is divided into seven gioups : - - 
1) fats; 2) textiles and fibres, 3) cereals, leguminosae, and tui^r plants ; 
4) forest and brush produc* ; 5) other crops and tiopieal fruit*- , (>) native 
cattle , 7) fish. 

I. F yts. This pail has already been smnmaiised in this Reciew (l). 

II. Textiles ani> Fibres The commeicial utilisation of the 
French West African textile plants is onh just beginning, though some of 
them are used in large quantities bv the natives Deccan hemp, kapok, sisal 
and others like cotton should be wideh cultivated in the future. The two 
vegetable textiles most largely grown aie cotton and Deccan hemp. < >ther 
valuable native textiles are Guim a bowstnni* hemp, pineapple, the fibie of 
the leaves of ceitain palms (raffia, coconut, oil palm) To these should 
be added kapok and an agave introduced into Upper Senegal-Nigcr a 
few years ago. 

( otton. - The Colonial Cotton Association, formed about fifteen years 
before the war to impiove cotton -growing, interested itself in French West 
Africa I11 Senegal, Upper Senegal Niger, the Ivor\ Coast and Dahomey, 
the natives already knew cotton and cultivated it without iirigation, as 
in the United States. A few native irrigated crops do, however, exist. In 
Senegal a native species of cotton grows wild. The cotton is very white, 
but the staple is rather short. Experiments made by the Colonial Cotton 
Association with the Egyptian varieties Mit Afifi and Abassi gave excel- 

(1) Sec R, Oct., 1917, No. 9.J0. {Ed.) 
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lent results. The future of cotton in Senegal seems to rest especially with 
the irrigated crops. The variety most commonly grown by the natives 
in Upper Senegal-Niger is related to the species known as Gossypium 
punctatum the pods are small, the fibre short, but strong and ver> white; 
the ginning yield is 25 %. A description is given of the work of the 
Colonial Cotton Association and the production in the various colonies 
already mentioned. 

Kapok. — The vegetable staple known commercially as “ kapok ” 
(Malay tin me of tile tree or product) is a floss obtained from pods ot large 
trees of the Bornbaceae family. Bombaceae producing real kapok or a 
substitute may be divided into four groups, two of which, Ceiba (or Eno- 
dendron) and Bomba v, include African species. A kapok tree of the Ceiba 
genus, Enodendron aniractuosum , is cultivated in the Malay Peninsula, 
in Cambodia, and in French West Africa. This species supplies * 10 of 
the world’s consumption of kapok Bombay, buotiopozense is the species most 
common in French West Africa, where it is known as “ faux cotonnier " 
or " fromagor ”, as well as throughout the African continent. It grows 
in small clumps or thick, very large plantations, from the Atlantic coast 
to the Tchad territories, in the savannas, and lorests (r). It is common in 
Senegal and Casamanee, abundant in the arid district of M’ Bafar and in 
Baol, and is iotiml everywhere from N* Diourbel to the Niger, and in Ferbo. 
In Guinea it is found on the western table-lands towards g.55 0 of north 
latitude in the Friguiagbe district. It is widespread in Fouta-Djallon. 
Towards the north it grows ncarb as far as Nioro, Gouinbou, and Sokolo. 
In the west, round the curve of the Niger, it reaches a little above 15 0 ; 
more to the east, the northern limit turns suddenly southward, and the 
tree grows even in the most arid soils. On the Ivorv Coast it is found in 
both forests md savannas. It is not uncommon in Dahomey. The exploi- 
tation of Boinbax for kapok is at present restricted to Upper Senegal- 
Niger and the Ivorv Coast These are the only two Flench colonies, with 
the exception ot Cambodia, which export kapok. The exportation from 
the first colon}’ rose from 1 100 lb. 111 ipu to 727001b. in if)il>, and, from 
the second, it rose from (> 000 lb. in ipij to p j 800 lb in iqi 6. African 
kapok is much appreciated and computable to the best Javanese varieties. 

Dcccan hemp. - Deccan hemp, known as dd, the Bambara name for 
Hibiscus cannabmm s, is a Malvaceae cultivated by the natives for their 
personal needs in the valleys of the Niger and Bani. between 13 0 and 15 0 
north latitude, in the circles of Bamako, Begun, Mopti, Djenne, and Kou- 
tiala. According to M. Viriu.Kr the natives distinguish three species : - 
1) Deccan hemp which grows wild in the Niger flood district, in the basin 
of the Debo ; 2) that grown 111 isolated crops along the Niger and the Bani, 
in the plains periodically flooded, or at least moistened by the high waters 
(Somonos district) ; 3) that of dry soil, which differs from the preceding 
ones by a higher and stronger stem ; it is cultivated between maize or 

(1) Vuili.et, L* kapok afncain, in Les grands produi/s vegdtaur des Colonies fran^atses. 
{Authot). 
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millet in well-drained vegetable mould (Bambaras district). In 1907, 
the Administration had experiments made on the utilisation of African 
Deccan hemp. The results showed that, for the moment, this plant can- 
not advantageously replace jute for making fabric, but in rope-making 
equals jute in value. 

III. — Cereals, Leguminosae, root and tttber plants. — Trench 
West Africa is no less well supplied with food than other crops, but these, 
for the most part, are at present all consumed locally. The author studies 
these crops oue by one ; they are - 

1) Ccieals: sorghum, millet. “ fonio ” or “ fini ” (Pas pahim exile), 
wheat, rice, maize ; 

2) Leguniinosae . “ voandzou ” or " underground bean” (Yoand- 
zeia subterra nea ) , ” dongoufolo ” (Kershngiella geocarpa), cow pea (especi- 
ally “ niebe ” or “sosso”, Yigna Cal jail «), pigeon pea (Cajanus indicus ), 
” white bean ” (Phascolus lunatus) ; 

3) Roots and tubers ; manioc, yam, taio, edible galingale. 

TV. Forest and brush produce. * ■ Rubber . A few years ago rub- 
ber was one of the principal exports of West Africa, if not in quality, at 
least in value. On a whole the production of rubber is decreasing in West 
Africa, though large quantities are still exported and its quality has 
improved The rubber is obtained from wild liana of the genera Landol - 
phiu (L. Ucudelotn and L. oicancnsis) and Clitandra ((' . clashed), and a 
tree, the “ireh” ( buntumui clastica). The question of rubber in French 
West Africa is treated in full. 

Timber. — The forest of the Ivory Coast is one of the largest in the 
world. Till recent years the only wood exported from the Ilflhry Coast 
was mahogany (Kay a ivoren *is) . As this wood was exploited by the cut- 
ters only it is possible that Entandrophragma scptentnonale or E. macro - 
phyllum were included to a certain extent in deliveries of mahogany. The 
most valuable species besides mahogany are : azolx ”, “ cdoum ”( Chloro - 

phora excelsa ), “ nete "(Piptadenia afneana) “ sougui ,# ( Albizzia rlwnibilolia) 
" fakpo ” (Albizzia gigantea), “ avodire ” (Antians toucarui), “ lietere” 
or “ okume ” of the Ivory Coast f Canarium occiaoitaic) , “ badi ” (Sarco- 
cephalus Pobegmni). Commerce Uy these woods may be qualified as 
follows azobe and edoum, African teak ; iute and sougue, African oak ; 
fakjio, African walnut ; avodire and hetere, pitch-pine substitutes ; badi, 
African lemon tree. The following species are mentioned as of probable 
value: “ meraut ” (Musanga Smtthii), “ seramu ” (Tnfilochiton sclero- 

xvlon), mangrove (Rhizophora) , “iroco” (Chloro phora excelsa), “uvaria” 
(Pachypodantluum Staudtn — Ur aria Sluudlii), “ kakania ” (Pa chy stela 
cmerea), “okume” or hetere (Canarium occid entitle), “frake” or "f ram” 
(Termmalia altissima), “ tiama-tiama ” (bntandrophragma scptentnonale, 
E. macrophyllum, E. rujum , A. Chevalier), African cedar (1 ricJuha cedrala), 
“ makore ” (Dunoria Heckclii). 

Cum. * — Senegal and Soudan gum is supplied principally by Acacia 
Yerek. 

Copal resin. — - This is produced by a large tree which is probably 
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Copaifera copallina. In 1909, Hymenaea C ourharil and H verrucosa were 
introduced into Guinea. 

The author also studies the cola tree (Cola acuminata and ( nitida), 
the palmyra and doum palms (the nuts of which give vegetable ivory), and 
the “ gonakie" (utilised for its wood, and the fruit of which contains tann- 
ing matter). 

V. -Otiilk crops and tropical fruit. — These include cacao and 
coffee, the first of which in particular is being more largely grown on the 
Ivory Coast, and the cultivation of tropical fruits, which does well and is 
increasing in French Guinea. These crops aie all studied separately. 

VI. — Breeding. - This is one oil lie most certain and most important 
sources of wealth of French West Africa The last census (1912) showed 
there to be t t 6 000 horses, 7 800 000 cattle, 5 500 000 goats, and j. 500 000 
sheep . 

VII. - The fisliei ic s ol Mauritania and Stue^al are studied 

Associations for the Distinction of Mosquitos and Making Malarial Land Healthy, 
in Italy. — Wnvstii > /> / ' 1 ; notion, /V> U>m f > ; m uiU tin J 3 )w,]i omzido ddhi Colo 
nnzi'iont cd 1 Citdtio a ,mdo; I C »is n . undine hci ed il » imm n > d lie late imlo- 
ncU R Uiznm&d /' v n ; i/ ( , Pru 4 Ratio Lorcn’zo, 177 i>]> Ti]x»pa f It il , 

Rome, I‘ji8. 

This publication cont lins a repoitonthi subject studied a diait for 
a d*‘Ciee, diawn up by the authoi and nine ajipen dices containing criti- 
cisms of this draft bv Italian sn* ntific authorities .The judicial sidt of 
the problem of making malarial land healthy is developed in the reioort m 
all its aspeds, togethe with the geueial pi obit m oi huge and small land 
improvements and colonisation. The dralt for a denee 011 associations 
for the contiol ol mosquitos and making malarial land healthy is based on 
the principle that the elimination of malaria must be undei taken by the 
authorities of file malaiial lands with the help of State subridii> , it should 
not be directed by a State commit lee for the eiadk ition oi malaria, thus 
affecting the measuies of the State committee tor the impioviment oi the 
land. The draft mav be suinmaiised as iolloas 

.1;/. 1 - Owneis oi estat -s in malaii d distiiets shall contribute 

to the distinction of mosquitos and it shall Ik obligatory for them to fonu 
Associations foi this purpose subject to technical regulations to be is 
sued by the Ministn oi Agriculture on the recommendation of a ]>c 1 - 
maneul supei vision Committee , nominated bv royal decree and pro] rosed 
b’v the Ministries ol Ygiieultuie, the Interior, and Public Works. 

Art. 2. * The Ministry of Agriculture nia\ allocate to t hi* Associa- 

tions grants for stalling the work or annual giants, on the recommenda- 
tion of the Committee mentioned in Art. 1 and. at their lequest, to dis- 
tricts most seriously affected with malaria. ( )n the pioposal of this Com- 
mittee the Ministry of Agriculture may award premiums to those Associa- 
tions the districts of which, duiiug the first 10 years after the law conies 
into force, are declared by the Ministry o| the Interior to he free from 
malaria ; awards may also be made to the most deserving organisers foi ac- 
tive and efficient- propaganda and good working of the Associations. The 
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Ministry of the Interioi shall supply the Associations with denaturised 
salt and denaturised petroleum at leduced prices. 

Art. 4. — The Communities in whose territories aie districts declared 
malarial shall adapt their ruial police and soil hygiene regulations to the 
prescriptions and instinct ions given by the Ministry of Agriculture when the 
decree is applied and must carry out the small land improvements imposed 
upon the Associations which are lacking, independantly of the civil respon- 
sibility of the landowners and theii responsibility tor evasions of the de- 
cree, punishable according to the local rural police and soil hygiene re- 
gulations 

Powei i^> also given to malarial piovinees to organise the small land 
mprovemeuts and uiral police by special provincial legulations and to 
01 del mechanical protection against mosquitos in districts wlieie their de- 
stitution is particularly difficult. 

Ait. -) The teaching of the legulations and instructions 011 small 
land improvements and methods of destroying mosquitoes shall be obliga- 
tory 7 in all schools of agriculture and normal and elementary rural schools 
of the Communes in the territories of which aic malarial district^ 

hi U To the ccncral Inspection Hoard oi Land Improvement and 
Colonisation of the Ministry of Agricultuie.is attached a Technical Consult- 
ing and Advison Office ol Soil Science ior helping Associations for the 
Destuiction of Mosquitos, which, accoiding to rules and conditions to be 
laid down by a special regulation, shall help the Associations, qj^en in the 
dialling of sclumes foi small land improvements and diainage, etc. 

148 - The Nitrogen Requirement of the Organism. - c<mpn s da, stanus de 

l r Souile tie IU0I0 ne ( Mtmovcs), Vol I ( XXXf, No 22, j>p 1161-nhj l* iri*- Dct « rahu, 
iui h. 

The meetings of the Pood Commission of the Punch Society of Bio- 
logy, held in Paris, led to the following conclusions with legal d to the 
nitiogen requirement oi the organism 

1) Albuminoids are essential in food not so much for themselves as 
for tile amino-acids they contain. The requirement of the organism can 
only be specified bv a very complicated qualitative account. 

j) Physiology cannot yet draw up such a table of which only a few 
figuies are known , the amino acid requirement is essential but very small 
quantitatively' The vitamins form a particular case of this general rule. 

S) In a diet sufficient from a point of view' of energy -yeld and 
specially chosen with respect to the quality of the albuminoids, the daily 
allowance of albuminoids may be very small. 

4) In practical feeding problems such lesults cannot be taken as 
a basis. The total albuminoid lation must be sufficiently great to satisfy 
all requirements. 

5) Taking into consideration ethnographical observations, which 
have the advantage of being natural experiments on an enormous number 
of people and several generations, the minimum requirement for the main- 
tenance of an adult may be fixed, according to the formula given by 
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IvAPiCQUE in 1894, at i gramme of albuminoids* daily per kilogramme (2.2 lb.) 
of body weight, the energy requirement being satisfied elsewheie 

6) This rule implies a mixed diet ; in a strictly vegetarian diet 
the quality of the abuminoids must be analysed, e. g , a diet of rice alone 
appears insufficient. 

7) Tlie case of the workei does not demand particulai attention as 
work does not consume albuminoids and every increase in tation entails 
an increase m the quantity of albuminoids. 

8) Children, young people, pregnant women and wet-nuises, 1 e all 
organism^ glowing directly 01 indirect K , xeqnire special attention with 
legaid to nitrogen when food i<* sc.ucc It is wise to gi\e them a small 
quantity of animal albumin in addition to the diet already presciibed. 

149 - Experiments in the Determination of the Digestibility of Millets, lanc* 
worthy, C U. and Holmes, A 1), m the U S Dtptutmnt of A^ncultwe, Bulletin 
No 525, 0 pp. Washington, April 7, 1<U7 

A description is given of a study on the digestibility of common mil- 
let (S ctana italicaj and pioso (Pant mm mihaccvm) 1>\ the methods used 
in the pievious studies on the digestibility ot -sorghum (i) 1 he two varie- 

ties of millet weie eaten in the iorm of bread in a basal ration poor in pro- 
tein made np of potatoes, oranges and sugar. The sub]ecls weie five 
1101 nidi men As millet does not contain gluten it is not suitable for mak- 
ing leavemd bn. ad it used alone, but makes an unleavened bread suitable 
to the same cooking purposes as soighum and maize flour The average 
amount of piotein in the ration was less than grammes a day owing to 
the low proteiu content of the imllc t w used The digestibility of the protein 
of the bread made with the bolted floui oi common millet (loss at bolting 
40 %) and of proso (loss at bolting 29 ° 0 ) was low — J5-8 % foi common 
millet and 41.2 % toi pioso Tlicie ft as little diffeuncc in the flavour of 
the two kinds of biead Decoiticated millet boiled to a mush w r as found to 
have a pleasant flavour, but its digestibility was no+ tested lbe carbo- 
hydiates of both millet and proso were utilised by the subjects <*s well 
as that of ordinary ceieals, i c. 95 7 % foi millet and 9O.2 % foi proso 

Concl rsiows - Millet and pioso 111 a diet conti ibute to a certain 
extent to the protein, but an ot much gieatei importance as sources 
of carbohydrate 4 * Thev , tliciefoic , lesemblc giams such as those of ^or- 
glium more than those of wheat and rye which supply large quantities 
of both protein and carbohydrates 

CROPS AND CULTIVATION. 

150 - Mew Method of Predicting Frost.- 1. warren smith, f , predicting Minimum 
Temperatures, in the Monthly Weather Revuiv, Vol XLV, No 8, pp 302-107 Wa-hing- 
ton, August, 1917. —II NrCHOLS, E S, Piedicting Minimum Temperatuio 111 Gr-u d 
Valley, Color.nl.., Ibid , Vol XT, VI, No 5, PP 213 228 -f 9 Fig^ Washington, May, 
1918 

In the United States, where fumigations and irrigations are being uscu 
(1) See R Jul>, 1017, No. 633 {Ed ) 
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more and more against frost, the predicting of low temperatures is of great 
importance. The first papet gives the outlines of a new method of fore- 
casting drawn up by Mr. Warren Smith and based on observations made 
chiefly in Ohio. In the second paper Mr. Nichols describes the results 
he obtained by applying Smith's formula in the Grand Valley, Colorado 
— It is admitted that the minimum temperature of clear, windless 
nights differs little, in a negative sense, from the temperature at dewpoint 
the preceding evening. The application of this principle has, however, 
given anything but satisfactory results. In certain cases the minimum 
night temperature was 20° F. lower than the coriespondtng temperature 
at dewpoint, in other cases it wa^ io° F. higher. 

From March to June 1915, a series of observations was made daily 
between 5 to 7 a. m. and 5 to 7 p. m. in twelve localities of Ohio of the maxi- 
mum and minimum temperatures, the temperatures of dry and wet bulb 
thermometers, direction and velocity of the wind, rainfall, and general 
atmospheric conditions. An important conclusion was drawn fiom the 
numerous data thus collected. It tvas found that when the atmospheric 
humidity at the hour of observation in the evening was below 40 ° /0 , the 
minimum temperature of the following night was ahooe that at d-wpoiht ; 
when, however, this humidity exceeded 50%, the minimum night tempera- 
ture was beloov that at dewpoint. The averages obtained were 


Relative humidity 

Mifiuniu 

T ) Belov 40 0 o 

5 n P. abot't 

2) Prom jo-«5o ( ’, 

C1«>h to 

•<) Piom 50-65 0 , 

2 0 below 

4) l'lnlii 6*5-80 °„ 

<»-S° be low 

s) c>\ a 80 ° t) 

s 12° bc’ow 


Between /?, the relative evening humidity, and Y, the delation oi the 
night minimum fiom the dewpoint, theie is a maikul negative emulation 
Thus, at Germantown, Ohio, r, the comlatiou eocfficknt, is as high as 
7 ; f 4 7! ,0) -h Fron) dh () obseivutions in diifeient localities in the 
Mates of Ohio, Washington, Oregon, and Wisconsin, the a\erage \alue 
obtained loi r was —0.552 * 0.0025, i. e 28 times guatei than the pro- 
bable error. 1 

The new method foi predicting hosts drawn up bv Mi. Wvrrln 
oMITH is based on this conclation to calculate the delation between the 
minimum night tempeiature and the dewpoint. This deviation Y =- 
a \~bh lo solve this equation the values of a and b miM be known. Thev 
aie calculated by the formula : y 


a =-= 


' 1 (Si?) and b ■ ■ H *) - R ) & Y ) 
n « (S R>) — (S R)2 


J"® 8 °f wbich “ ust . ** * iven in a special table for each locality, as a 

nf a 10n f t0 aU0ther ' Below is a nummary (5 cases out 

of 25) of the table drawn up for Germantown. " ‘ 
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Date 



A* 

AY 

12 March 

47% ! 

0 

1 

I 2 209 I 

0 

13 

35 

+ 4 

t 225 

+ 14° 

27 » 

53 1 

- 1 

2809 

“ 53 

26 Tune 

1 47% | 

- 1 

2 209 

- 47 

:7 

37 

+ 3 

I 369 

f hi 

*1 -= 

2a l 315 

2y = _ 55 

2 A* ** 72 47-, 

Sat =- - 


It, witl tile aid of data given in this table, the ioi nmlae giv eu above are 
applied, the values obtained are a = 18.414 and b — — 0.30 It is thus 
possible to solve the equation Y — a f bR or Y -- ib. \ i | — o ’,9 R 

The following is an example of a forecast of the minimum night tem- 
perature made by applying this formula. Yt Germ. mt own on the e\ ening 
ot May 1st the relative atmospheric humidity was 5 1.2 % P*y putting 
this value in the place of R } t he foinmla becomes Y -- iS jj | (o »q 
53) =-• 2.4, i e., towauls the morning ot Mav 2nd, the minimum tempera- 
ture should have been 2 p* F. below the dewpoint, 01 equal to ’>9 b° V , 
in reality it was 380 V ,the enoi in predicting being below 1 b°F. In othu 
Cases the enoi is neater but always much lx low that obtained b\ taking 
the temperature at dewpoint as a basis. 

II - Tilt observations repotted weie made in the Guind Rivti 
Valley at the Grand Junction Station and tlu Substations ol Fimtvale, 
Palisade, Oichard Mesa, Pomona, Hunter, Fruit a, and I/nna The nights 
are classified in five giotips 

1) Sky clear wind \elocit\ below 10 milts a*' horn ; high pressure 
area above, 01 inmtdialtl} west 01 noith-west 

2) Sky and wind a'* in 1) , high pusMiie au«. inane diatelv t 1st or 
north-east . 

3) Sky eleai , wind vdoutv 10 milts 01 mon pei hour. 

4) Skv pattlv eloudv , wind velocity less than 10 miles pei hom. 

5) Sky parilv cloudy ; wind velocity 10 miles 01 moie per hour. 
During March and April the values of r, a and b wen calculated ioi 

each of these classes Th^ coefficient r between the lelative humidity 
i?and the deviation Y was verv high, even for night* with partly covered 
sky and wind velocity exceeding 10 milt*s an hour, so that Wakrkn Smith s 
formula may be applied even in this case When there is a marked cor- 
relation between the hvgrometric values (relative humidity of evening 
air) of different localities in the same district Smith’s formula may be used 
to determine the minimum night temperature, not only for the locality 
in which the observations are made, but al<o for those at a distance which 
are in correlation with it * 
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15 1 The First Autumn Frosts in Mexico. — Lopez, e., m u* Rcvista Aaicoh, Voi 1 

No 4, pp 131-133 + T Mip. Mtxia> CiU, iqi 7 

The last spring and first autumn frosts often do considerable damage 
in the high table-land^ (“ raesetas ”) of Mexico. The author gives the re- 
sults of a study on the first autumn frosts There are 15 districts which 
are most seriously threatened bv these hosts, forming a vast ellipsoidal 
area stretching horn 1 alapa in the east to Guadalajara in the west, and from 
S Maria del Rio in the north to Puebla in the south It includes a laige 
pail of the pro\ inces of Mexico, Hidalgo, Guanajuato, Michoacan and Jalis- 
co Further to Ihe north, between the j^th and 27th paiallel, is another 
laige threatened area including nearly all the province of Dmango and the 
south of Cbihuahu 1 

Between Ihcse principal /ones are thuc smaller ones, one of vvhich 
occupies the centie of Zjcatecas and a larg(* part ot Aguas Calient es. Along 
the Tampico-P iso del \ r oite line are six distinct consecutive zones There 
is also a “ thre atened zom ” neai the town oi Carmen on the Gulf of Mexico, 
ami another in the mountainous district of S Cristobal, a little above lb° 
of northern latitude 

High piessuie 111 the north 01 noith-west, coming fiom tlie United 
States, a well-defined cyclone zone in the south, and a north wind over the 
gulf are the nhenomen 1 which precede frost and make it possible to pre- 
dict it days m advance lu Kji? the Hist autumn hosU were lcpoited 
on September ?*)lh ibth. 

• ** 

152 The Influence of Weather on the Development of Agriculture in Michigan, 

U. S. A. — I>bwty, A S., in tht Thutulh Report at the / v / enmttU Station Michigan , 

1 >V 683-715 -J- j 8 M Liusnnj, Michigan, 101 7 

The climate of Michigan is guatly influenced b\ the neighbouring large 
Likes especially with lespect tb precipitation and temperature. These 
large riieet, of w.rioi give oft, particularly m summet, a considerable quan- 
tity of moist uie which, carried inland by the frequent passage of cy- 
clones, condenses when it comes in 'Oiita< t with the mountains into abund- 
ant rain, exceeding )o in. per acre, whereas the neighbouring State of 
Dakota ha* only 20 in., 01 even less On the other hand, these lakes modify 
the annual variations in tempeiatuie The shore district has an almost 
maritime climate*, with mild winters and cool summers Towards the 
interior of the two peninsulas which form the State of Michigan, the con- 
trast between sunimei and winter becomes more and more marked, the 
inland counties having a decidedl> continental climate. The plentiful, 
well-distributed lainfall and the differences in temperature make it possible 
to grow various ciops within the State fiom barley to maize, and from beet 
to fruit trees. Temperature and precipitation are the weather factors with 
the gieatest influence on the ciops 

Temper aturt. — Maize is largely grown, but the chance of an abund- 
ant and sure harvest decreases rapidly towards the north and the interior 
because this plant requires a long frost-free season and warm nights during 
flowering and ripening When the* average temperature is high, the crop 
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can be harvested iuo to 120 days alter sowing, but when the summer is 
cool, as in the north of the State, at least 120 to 1 jo days aTe necessary for 
complete ripening. In the peninsula between Lakes Superior and Michi- 
gan, the frostless season lasts less than 120 days (except along a narrow stiip 
of shore) and the conditions are similar to those of the inti rior of tlie 
northern part of the other peninsula between Lakes Michigan and Huron. 
Maize-growing h, therefore, impossible in these districts. 

Spring cereals (bnrlev and oats) and winter cereals (wheat and lye) do 
well and give good x ields in all the counties. The thick snow protects the 
seedlings during winter which is much less severe than that of the 1101 tli- 
western states* Occasionally , how exci, alternate freezing and thawing 
causes damage. 

Fruit trees aie successfully erown in the Fuiit licit, along the shores of 
Lake Michigan. The climate there is favourable to iiuit tiees on account 
of:-- a) a rathei cold spring which delavs flowering, thus protecting the 
plants against the effects of late frosts ; h) a fine and not too warm summer 
which gives the fruit flavour and good colours , e) a coed, long autumn, free 
from frost, allowing the wood to ripen completely 7 and icsist tht winter 
without suffering damage. 

Raixrxtjl — The* rain tails chiefly at the period when it is most requir- 
ed, i. e. from Max to September, thus ia\ r oming the crops. There is.<i 
marked correlation between the potato yield and the rainfall of July (I). 
Thus,in iqib,in the County of Leelanau with-in of rain during this month, 
55 cwt. of potatoes wort* obtained per acre, whereas rn the neighbouring 
county of Kalkaska, where there an* only 7 0.20 in. of rain in J ulx , the potato 
crop did not exceed 0 ^cwt. per acre. Similar results are obtained with 
maize. 


153 -The Effect of Frost on Sugarcane in thr* Gurdaspur District, India. — bvrxes, 

J. H. in the cultural Research Institute, Pusa, Bulletin [No (*j, pp 55-bi Ca- 
eutta, iqtS, 


In tlie (iurdaspur district, Punjab, between the .fist and 3 ud degrees 
of northern latitude, and between the rivers Bias, Ravi and Clienab, sugar 
cane is frequently injured during the ripening period by the frosts of 
December and January. Tlie paper under rexdew gives the ies ults of 
research work into the nature and extent of tlie damage and the means 
of lessening it. 

The degree of ripeness of sugai caue is calculated according to the* ratio 

, . , , f percentage of ?!ucnsc v 100 

glucose: saccharose by the formula r ~ , , In the 

percentage of saccharose 

case of unripe cane, which contains little saccharose and relatively much 
glucose, this formula gives high quotients. As the cane ripens the saccharose 
increases and the quotient decreases. 

From J anuary 6 to 20, 191 j, tlicie w eie sharp frosts. Numerous succes- 
sive analyses showed that frost interrupts and affects the ripening process so 


(1) Sue R Oct., 1918, No. 10 7 * {Ed ) 
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that the juice contains much glqpose and relatively little saccharose. Similar 
results were obtained in 1913-1914, when frosts occurred from De- 
cember 2b to 30, January, 9, 2 2, 2 6 and 31, February 9, and in 1914-1915, 
when there were frosts from December 14 to 24, from January 4 to b, and 
January 13 and 16. In each case the characteristic poorness in saccharose 
was observed, though all the varieties of cane studied were not equally 
affected by cold. They may be divided into four classes : — 

1) Varieties resistant to jrosi : ~ In 1912-1913, Katha ; in 1913-1914, 
Tereru, Dhaulit, Merthi ; in 1914-1915, Kanara, Bodi, Merthi, Katha and 
Dhaulu (these two last were sown in September). 

i) Semi-rcsistant varieties , Group A (slowly affected by cold). — In 
1912-1913, Teieru, Kansar, Meithi, in 1913-191 Katha, Kansar, Bodi; 
in 1014-1915, Katlni and Kansar. 

3) Semi -resistant varieties , Grronp B (quickly affected by cold but re 
covering quickly). - In 1912 1913, Kaliu, Dhaulu. 

4) Non-resistant varieties (quickly affected by fro^t and recovering 
slowly). - In iq j j-191 ), Kaliu 

In view of the frequency of fronts in the Guidaspui district duiiug the 
ripening and liaivcst peiiods of sugai canc, the selection and production 
of type^ -esiMant to cold Ka very impmtaut problem The local varieties 
(Katha, Dhaulu, Tereni) which have be< ome completely acclimatised, have, 
in spite of tlieii probable southern oiigm, a high -resistance to cold. The 
Kahn variety, introduced fairly recently, lesists but little, but in^oocl years 
it gives such a Luge ciop of such excellent qunhtv that 1! is worth while 
risking an almost total loss every three ot four yeais. Selectors should, 
thereioie, attempt to triiit 111 one tvpp the good quality and pioductivity 
of Kahn w T ith the r sis‘ancc to cold ot Katha or Tereru. 


154 - Studies on Soil Solution, in the United States. — 1 burd, j s , \v iti 1 Extiaitiom 

of SuKiisCriUii 1 of tin ir Crop Pioduuug Powers, in tht JournilotA mtullwul Rcseauh, 
Vbl XII, No 0 , pj 207 -f 1 Fip Washington, Kcbtn ir> 11,1916 — II STEWART, 
G R , Effect ol S .1 oti .md Ciop Gn vlh m M »dity ng the Soil PSctitut , Ibid , pp 31 1- 
p>S 4 - > j. ply- j- 1 Plat* + Bibb »giaphy of 6* Publications - ill JIoaolvnd, D R, 
l'h* Rrc* zing Point Method as m Tiuh k ot Vari ilmn, in thi Soil S ilution Dm to Season 
and Ciop tiro,* ih foul , pp p»<) r ) Fiif-. 4 " Uj 1 > togtaph} ot <> Publication 4 - — • 
IV Miller, C F» , Ed ition b tween Hiolovec il Adivitios in thi Pie 4 * nco of Vinous Salts 
and the CoikuiU ition of the S nl S ilution ni Dilfertnt Cl.is-.es of S ul, Ibid , Vol XlII* 
No 1, pp 

I. Water extractions of sons \s criteria or their crop- 
PKor>rcr\(; powers. — With sunlight, suitable moisture and physical 
conditions, the limited productivity of a soil may be attributed to the 
following general causes.- 1) insufficient capacity of the so : l to supply 
the roots continuously with aqueous solutions of the food elements in 
proi>er concentrations , 2) the presence of toxic substances , 3) the lack of 
physiological balance 111 dissolved soil constituents. It is obvious that one 
of these cond‘t ; ons alone can decrease production, even if the others are per- 
fectly satisfactory. Limited production due to the second and third causes 
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is frequent, but of a special nature, and lack ot fertility is nearly always 
attributable to the first. 

The author investigated 1) the quantity of nitric and phosphoric acid 
ions and water-soluble potassium, calcium and magnesium basic ions in 
good, medium and poor cultivated and uncultivated soils, 2) the quantity 
of these constituents in barley produced by those soils r:spectively. 

Conclusions . — All the soils examined contained sufficient principal 
food elements in a water-soluble form to meet the immediate requirement* 
of the crop. This seems to be tme g *nerally. This supply of food elements 
is never completely exhausted in fertile soils, but it appears impossible 
for a plant to satisfy all its needs ii^the concentration of individual ions 
falls below' a certain minimum The optimum concentration, however, 
varies according to the soil and the physical -chemical system of the soil 
solution. 

The composition of a soil should give some idea ot its productivity, 
but as tins depends on three varublc factors to winch it is impossible to 
assign definite, relative weights (i. nitric ion content ot uncultivated soil 
j, basic ion content ol cultivated soil ; 3. difference between the basic ion 
contents of cultivated and uncultivated soils), it is not possible to assign 
any exact correlation to productivity and the values of these* three variables. 
To obtain an eve cl measure of the productivity ot a soil, its behaviour when 
cultivated and uncultivated must be studied by subjecting it to a strict con- 
trol on a chemical basis. This was the method adopt jd by the author which 
he considers to be that expressing best the results of the complex activity 
o f the soil either physical, chemical or biological. 

II. - Effects of season vxn cnor growth in mopikwm; run soil 
kxtr \CT. In a review oi publications on the water-soluble matter in soil 
the author pomts out the contradictor} results of the investigations hitherto 
made. Two points have been insufficiently studied 1) the relation be 
tween the amount of soluble tend elements in cultivated and uncultivated 
soils respectively ; 2) the relation between the aqueous extract ot the soil 
and its yield. To throw light on these* problems the author investigated, 
during two 1 onsecutive years the composition ot the aqueous extract of 14 
soils of two types — silty clay loam and fine sandy loam. Two galvanized 
iron contanieis, capable of holding 1 7001b , were filled with each kind of 
«oil, so that there w'ere Iwo parallel series ot 14 cases side by sick . During 
the first year (1015) barley was grown 111 both series of containers . the 
second year it w r as grown in one only, the other being left uncultivated for 
the purpose of comparison. At intervals samples ol boo gin. were taken 
irom each soil and the aqueous extract prepared. 

Results. — There w r ere marked differences in the soluble food element 
content of the various uncropped soils, wffiereas, in the 8 crop]>ed soils, 
both good and poor, this content was pra ctically the same. The three poor- 
est soils contained the least soluble food elements and showed the smallest 
differences when cropped or uncropped In all the cropped soils the quanti- 
ty of water-soluble food elements had greatly decreased when the barley 
had attained its maximum absorbing power. Comparisons between 
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cropped and uncropped boils gave valuable indexes ot the inherent capacity 
of the soil to produce nutrients 

The composition of the aqueous extract ditfeied greativ 1 n each cropped 
soil and the corresponding uncropped soil in its content of nitric nitrogen, 
calcium, magnesium and potassium, but not m its phosphoric acid con- 
tent which, however, \anes greatly in the different soils An increase in 
the volume of water us-d to extract the same weight of soil, 1 e., decreased 
concentration did not modity appreciably the ratio between the quanti- 
ties of elements extracted 

C omlusiotis A stiul\ of uncropped soils is especially useful tor the 

exact indications it sms of th-* effects of tallowing and ploughing, which 
greath modify the quantity ot water-soluble food elements thus lustitymg 
the importance formerly attributed to them It is probable that a two-vear 
rot itiou Alternating with tallow such as piactised in Californn is as advan- 
tageous in inc leasing the water soluble food elements as in the accumula- 
tion of moisture in the soil 

* III THL Fkl 1 7l\G POINi All 1 TIOD AS \N INI)kX OF VARIA1IONS IN 
i hi son soi u i ion ini io si vson crop CKOWiii - The second 
pjper shows the import nice ot compaimg the aqueous cxtiacts of i soil 
with utiud m>i 1 solutions the immediate source ot the food elements of 
plants The atilhoi attempted to establish this comparison Vs it is al 
most impossible to obtain in actual soil soluti m m quantities laige enough 
tm iesc mli woih the lutlior m his detoi nun ltions of its concentration, 
used the hoi \o\ cos & McCooi method (i), which c msi^t in de tcrmmmg 
the irct/uig point in thi soil itself undei vir> ing moisture conditions The 
mflu ui( i ot season moisture cropping and other fa< t«P ot pfriit growth 
on tlit iicc/ing pm it oi soil w is studied m the soils used in Sn*w\Ri s 
ini cstigu turns (Piper II) 

Tn the sunt soil the coucentr itum ot the sod shut! m var 
its gnath according to the season the treatment with caibon dioxide, 
leicluug intubation etc It dccicases gicath wi+li the growth ot the uop » 
thisellLct i still notice iblt s montlis itter the har\ est Contra r\ to the 
hApotbcsis ot \\ rnixi a ind C\u ko\ oil solutions m not sitmitcd 
under conditions fa\ our ible to the de\ clopmciit o* the gr nvtli of i ultivated 
]>1 nits tliex ire cuin.rv dilute esuttulh at the height ot the glowing 
hum n The following obscrv turns on the relitmn between the iqueous 
^xtrict and the soil solution wux in ulc 

The lowering of the iue/iug point oi the soil solution onl\ shows the 
coucentiation of the soil solution not the iomposi* n,i </ the soluble sub 
stanc s whic.li lower tins freezing point The aqueous e\tia< t makes it 
possible to detein inc the nature ind proportion ot these sabstan es Series 
of comparisons between the osmotic pressuie of soil solutions (determined 
by it^ heezinv point) and the conccntiatnn of the aqueous extracts 

O ) Kouyoucos ami AIcCooi liu 1 lie/mg Point Mi thud as a Ntw Mi ms of Mtasumig 
the O n nitritioii o the Sul Sriutinn Diuitlj in thi S>i1,m Mi chi an 4 qrn ultural E \ pert* 
vunt ^tatun, 1< htual HulUt n No .. i pp ^ f z 1 ies i^it ( tulhoi ' 

lt*4) 
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might give useful data so long as it is borne in mind that the soil solution 
of one soil may vary greatly. The concentration of a soil solution determined 
by that of the aqueous extract may be twice to fi\ e times as strong as that 
shown by the lowering of the freezing point of the soil. On the other hand 
the variations of the soluble food element content ot the aqueous extract 
generally agrees with the changes in the concentration of the soil solu- 
tion (determined bv the variations in its free/ing-point). The comparisons 
made show that the aqueous extract does not contain exclusively the 
materials found in ^he soil solution, but also contains otheis in quantities 
varying with the conditions of extraction. 

IV Rktation between biological activities in the presence 

OF VARIOUS SALTS AND THE CONCENTRATION OF THE SOIL SOLUTION IN DIF- 
FERENT classes ok soil. - Main woikers had shown that certain salts 
which exist naturally m the soil* or are added by fertilisers have a marked 
effect on the bacterial floia. The causes of this effect, attributed to the 
foxicity of th -se salts or their osmotic pressure , had not been entirely 
determined. 

To throw light on this subject the autlioi studied the relation be- 
tween the biological activity (of ammonia-forming bacteria) and the concen- 
tration of the soil solution, in three types of soil (sand, suidx loam, elav 
loanri mixed with different salts. To ioo gm. samples of soil were added 
2 gm of finch ground dried Mood and one of the following salts added se- 
parately in ij5 solutions o: graded concentrations between 0.001 and 0.700"^ 
magnesium sulphate, calcium nitrate, calcium chloride and potassium 
chloride. In the samples thu** tieated weie determined, first the lowering 
of the heezini/ p lint, then alter j (lavs’ 10 ubation at E r° C , the amount ot 
ammonia formed. 

RlshIIs. - The efic\ts of the various salts on amnion liieatioii diifered 
markedly according to the tvpe of muI to which the\ weie added. Tn the 
s.mdy loam each of the four salts deliniteh decreased amm unification after 
a certain quantitv had been added (o o(> } ° 0 for magnesiun sulphate, calcium 
chloride and ]>otassinm chloride . ( 2 ° 0 for calcium litiate), whereas, m 
cloy loam, potassium chloride was the onlv salt vvhi'di decreased aninnan- 
fi cat ion. 

The effect of the different salts on the osmotic pressure of the solution 
also varies accmding to the type of soil. To increase the pit vmie ippreci- 
ably in clay loam a largoi quantity o! each salt was needed than for sandy 
loam (twice more foi calcium nitrate, four times moie few potassium chlor- 
ide and calcium chloride and nineteen times morefoi magnesium sulphate. 
The addition of dried blood to the soil also increased the osmotic pressure 
of the soil solution. 

The osmotic pressure at which ummouification begins to decrease* also 
varies greatly in each type of soil [ more than 14 atmospheres in sand, 4-b 
atmospheres in sandy loam, q atmospheies in clay If jam) and also with 
the salt added to the soil, especially in the case ot sandy loam. 

Conclusions. The effect of the different salts on a m mollification 
appears to vary greatl> with the tvpe of soil to W’hich they* are added. 


[ 154 ] 
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As the osmotic pressure at which aminonification begins to decrease is 
very different in each type of soil and for each salt added, it is probably 
the chief factor concerned in aunuoniffcation. 

155 - Investigations Into the Formation of Sodium in Soil, in Italy. — de downicib, 

A, in Le Stazioni cpertmentalt aqrane Italians , Vol 1 , 1 , Pt. 3-6, pp. 10 3- 161/ Modena, 

1918. 

Intensive cropping in arid climates is not only a question of irriga- 
tion but is a much more* complicated problem, for changes in the 
composition of the soil caused by high temperature must be taken into ac- 
count. Contrary to the accepted theory, Prof. Ulpiani (t) concluded that 
the aridity of the climate depends on. that of the soil, and that soil aridity 
is caused by an essentially chemical process - the decomposition of cla}' 
into laterite. Unlike clay soils, which are very slightly permeable and hold 
in theii superficial layers much water which may evaporate, laterite soils 
are very permeable, absorbing water throughout their depth and evaporat- 
ing none directly and only very little indiiectly (by plants). The 
result is that the atmosphere above these soils becomes drier and drier 
until the moisture it contains is *0 little that it cannot condense into clouds, 
much less into rain. Decreased rainfall thus depends on the decrease in 
clay ; when all the clay has disappeared a desert is formed. This is at least 
the process characteristic ot districts with a low rainfall. In districts 
with heavy, periodical rains, however, the formation of laterite allows the 
roots of plants to reach the deep watei layers ; vegetation thus becomes 
rank, and gives off by transpiration abundant moistuie The paper under 
review considers the formation of laterite in the districts with low rain- 
fall in the south of Italy only 

One of the chief problems in laterite soils is tlut ot soluble sails which 
may have an injurious influence on the fertility oi the soil, the effects 
of chemical fertilisers and the results ot iirigation. This problem is of great 
importance in southern Italy where the predominant climate is semi- 
arid (the dryness of which is connected with the lattritie decomposition of 
the soil, aggravated or not by the special conditions ot the sub-soil) , because 
one of the most common effects of arid or sc ai-arid climates is the forma- 
tion of soluble salts in the superficial layers of the soil and the underground 
waters. 

In considering the agricultural regeneration ot southern Italy a study 
must be made of the relations between the distribution oi artificial water 
on the one hand and the distribution and transformation oi neutral sodium 
salts on the other. Irrational irrigation often gives exactly the opposite 
results to those required - rise of brackish, underground waters, concentra- 

(1) According to Ulpiani the superficial decomposition of aluminous rocks forms clay (col- 
loidal silicate of hydrated aluminium) in cold and cold-temperate climates and laterite (coN 
loidal hydrate of aluminium) in watm and warm-temperate climates. In the second case claj 
is only an intermediate product produced during the format* >n ot laterite See on this subject . 
— jR. Dec , IQT2. $0. 1609 ; Jan , 1915, No 14 {Fd ) 
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tion of salts in the superficial soil layers, and the appearance of sodium in 
place of the corresponding neutral salts. This last effect is the most dan- 
gerous because alkaline soils are less capable of sustaining plant life than 
saline soils. It is true that leaching removes the sodium, but it also re- 
moves all the colloidal substances, both mineial and organic, so that such 
soils do not become fertile, but pass from one form of sterility to another, 
which isi:he same thing from an agricultural point of view. It is, therefore, 
necessary to study th- causes determining the foimation of sodium before 
seeking the means of avoiding the danger arising from its removal. 

The formation of* sodium in soil —Sodium carbonate may be 
formed by double decomposition of sodium chloride or sulphate and calcium 
carbonate, but this is not the most common process in the transformation 
of saline soils into alkaline soils. For neutral sodium salts to become car- 
bonate by this reaction till the existing calcium carbonate is exhausted, 
it is necessary (apart from other conditions rarely occurring in soil) that the 
products of the reaction be constantly elimuiated, thus preventing their 
accumulation on the surface of the soil. Even should this reaction take 
place, the soil rnay lose its lime more or less completely, and it has been 
proved that soils in arid climates are often poor in calcium carbonate even 
though they lie on calumous substrata. This fact is in opposition to 
Hiloard's theory, according to which natural sodium is formed by a reac- 
tion between calcium carbonate and sodium sulphate or chloride in the 
presence of large quantifies of carbonic acid. This theory is also contradicted 
by yet more fundamental facts — the presence of sodium chloride and sul- 
phate in soil absolutely prevents the formation of sodium, which only oc- 
curs when the corresponding neutral salts are eliminated and is present 
in quantities which increase as this elimination becomes more complete. 
Moreover, sodium may appear in soil even when calcium carbonate is com- 
pletely absent. 

Alkaline soils usually result from saline soils, but only indirectly so, 
because for this transformation to take place the neutral sodium salts must 
be exhausted. Gedroiz proposed the following explanation oi this pheno- 
menon sodium chloride and sulphate in soil cause the formation of 
special compounds which can react only in the absence of the salts from 
which they are derived. These compounds are formed by the double de- 
composition of the absorbing compounds of calcium and magnesium on 
the one hand, and sodium chloride or sulphate on the other. The produc- 
tion of sodium becomes all th^ more abundant as the preceding action of 
the neutral salts is more prolonged and intense and the content in 
absorbed sodium which may be removed by 10 % hydrochloric acid, 
independently of the total sodium (which includes that forming part of 
the silicate molecule) is greater. 

The result* of the author’s experiments make it possible to interpret the 
mechanism oi the reaction in quite a diffeient way. Sodium not formed by 
the double decomposition of the absorption compounds of sodium in the 
dispersion stage and calcium carbonate. Alkalinity is, at the beginning, 
derived from the sodium absorption compounds, but it is produced simply 
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by hydrolysis of these compounds when they leave the coagulated state. 
The sodium hydrate resulting from the hydrolysis may subsequently react 
on the calcium carbonate, but more often it turns to carbonate under the 
action of the carbonic acid. Alkalinity occurs even in the absence of both 
calcium carbonate and carbonic acid. The action of neutral sodium salts 
which inhibit the formation of alkalinity does not agree with that described 
by Gedroiz. The absorption compounds of sodium cannot dissociate in the 
coagulated state but tend to pass into solution. Strong electrolytes, such 
as chloride and sulphate of sodium or potassium, maintain them in the 
coagulated, non -dissociable state in which the corresponding hydrate can- 
not form. Gedroiz admitted that the absorption compounds are dissoci- 
able even in the coagulated state, and that the basic reaction resulting from 
this dissociation caused them to pass into solution, thus enabling them to 
react with calcium carbonate, especially in the presence of carbonic acid. 
In this case sodium chloride and sulphate would, by their sodium ion, pre- 
vent dissociation and, consequently, the basic reaction required for the ab- 
sorption compounds to pass into the 14 sol ” state. 

Action of gypsum used as a fertiliser in alkaline soils — - This 
action does not consist solely in neutralising the sodium. The calcium 
carbonate formed (especially if it changes to bicarbonate) together 
with gypsum used in excess and made more active by the neutral 
sodium salts, coagulates the colloids and changes them back to absorp- 
tion compounds of calcium. The neutral sodium salts themselves may aid 
favourably the elimination of alkalinity, but indirectly, and through thqjr 
respective anions. This is shown by the different actions of various salts. 
“ Hydrogels " which have not yet passed to the “ hydrosol " state and are 
perhaps not of the same nature as “ hydrosols, ” may, by absorbing the 
cation of the salts concerned, set free their anions, which then neutral- 
ise the alkaline compounds. This phenomenon does not occur if the mass 
of soil is separated from the alkaline liquid, because by so doing the “ hy- 
drogels ” it contains are removed. 

Effect of irrigation with brackish water. — The irrigation pro- 
posed by the Italian Royal Commission < t Irrigation is dangerous to the 
.soil because it tends to form absorption compounds of sodium. This dan- 
ger might be avoided if gypsum be added, because calcium sulphate (gyp- 
sum), made more soluble by the presence of sodium salts, prevents the 
formation of sodium absorption compounds. If salt soil mixed with gyp- 
sum is washed with fush water, sodium is not formed. 

Nature of the colloids concerned in the form \i ion ('if sodium. 
— The whole of the mineral colloid does not take part in this process : 
only the colloids of a zeolitic type capable of absorbing by double decom- 
position. If the zeolite >ids are subjected to a treatment which changes them 
into compounds incapable of absoibing by double decomposition, the pro- 
duction of sodium is reduced to a minimum. The “ chabasitic ” type (similar 
to chabasite) of zeolitoid which corresponds in structure to a silico-alu- 
minate, is the one which takes the most active part in the formation of 
sodium because, in this type, the substitution of the metal is very rapid and 
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dissociation easier. In the “ natrolitic ” type (similar to natrolite) with 
a structure corresponding to that of a -double silicate, the substitution of 
the metal is very slow and dissociation more difficult. On the other hand 
organic compounds are also concerned in the formation of sodium in the 
soil, this formation being decreased by the destruction of the organic mat- 
ter of the soil. The most important of these compounds are the huniines 
and ultnines which, like the zeolitoids, absorb by double decomposi- 
tion. Humic and ulmic acids are, however, not concerned ; they act like 
the mineral compounds which can no longer absorb b) r double decomposi- 
tion but can only form salts with free bases. 

156 - Inorganic Composition of a Peat and of the Plant from Which it was Formed, 

in Florida, U. S. A. -Miu.rR, C F , in the Journal of Agricultural Re, tarch, Vol XIII, 
No 12, pp 605 fiog. W,ic>hiiij*toD v June 17, iqi8 

The chemical composition of peat and that of the plants from which 
it is derived have rarely been compared. The author examined a Florida 
peat and saw grass (Cladinm effusutn) from which it w T as formed Admit- 
ting the silica content to remain constant during the transformation of the 
plant into peat, it may be assumed that 7 parts of tl\c plant give 1 part of 
peat, the losses in mineral constituents being respectively : — 12 % of iron 
and aluminium, 24 % of calcium, 41 % of magnesium, c/>% of potassium, 
84 % of sodium, 70 % of phosphoric acid, 33 % of nitrogen. Compared with 
these the losses occurring during the transformation of granite and limestone 
into arable land are : — greater for ferric oxide, aluminium, calcium and 
magnesium, less for potassium, about equal for sodium, nil for nitrogen. 

157 Availability of Potash in Some Common Soil forming Minerals and Effect of 
Lime upon Potash Absorption by Different Crops. — I’lvmmhr, j k , in the journal 
( 4 ':ncuU'<ial R w/c':, Vol XIV, No \ pp 297 m ~\ 10 Tab o \ 1 Pmtc + 1 Fig^ 

|- niblmiri.iphy of t i Publications Washington, August i<>, 1918. 

The data on the availability of potash in the common soil-forming 
minerals are contradictory, having been obtained in part from treatment 
with weak solvents and m part from an optical examination ot these miner- 
als after many yeais of weathering. The only four minerals containing 
potash in the fine sand and silt of the United Stab s' s >ils are biotite, mus- 
covite, orthoclase and microclinc. These differ little as regards the solu- 
bility of their potash in iresh water, but biotite and muscovite give up much 
more of their potash to carbonic acid solutions than do orthoclase or micro- 
eline. Time as calcium bicarbonate does not increase the solubility of the 
potash in any of these minerals. 

Pot experiments showed oats, soybean, rye and cowpea to absoib 
different amounts of potash from these minerals. For example, the increase 
in the dry matter of oats after the addition of biotite is four times that 
produced by microeline and 06 % as much as that produced by potassium 
sulphate. Muscovite gives nearly twice as much dry matter as orthoclase. 
Similar results were obtained with rye. Precipitated calcium carbonate 
alone did not appreciably increase the dry matter or the potash removed 
from the soil by oats and rye. When this calcium carbonate was used in 
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conjunction with biotite the dry matter of the soybean was increased by 
about 33 % ; when applied with muscovite it caused a larger increase of 
growth than when applied with orthoclase or microcline. 

Lime caused soybeans and cowpeas to extract more potash from soils 
treated with potassium sulphate, biotite and muscovite. This may be 
attributed to the formation in the soil of conditions more favourable to 
plant growth, and not necessarily to the solubility of the potash. The 
addition of lime did not appear to increase the solubility of the potash 
v (in N/5 nitric acid) in soils to which the minerals had been added. 

After two years' cropping, N/5 nitric acid removed more potash from 
the pots which had been treated with biotite and muscovite than from the 
control pots, whereas no difference was observed where orthoclase and mi- 
crocline had been added. 

158 - The Inversion of Cane Sugar by Soils and Allied Substances and the Nature of 

Soil Acidity. — Rice, F K and ObUGi, S , in Sot l Science , Vol V, No 5 pp 333-358 

+ Bibliography oi 105 Publications. Baltimore, May, 1918 

Early investigators into the inversion of saccharose attributed it to the 
catalysing action of the hydrogen ions exclusive of any other inorganic sub- 
stance Later Tackk, Suchting and Hani.ky showed it might be caused 
also by the soil, the organic matter of which was the principal factor. The 
authors show that inversion must also be attributed largely to the mineral 
constituents of the soil. There is no doubt that inversion caused by soil 
is due to acid which may be present in four different forms : — 

1) Some soils may contain a small quantity of acid soluble in sugar 
solutions. The greatei part of the acid is, however, bound to the soil part- 
icles in the following two forms : — 

2) Acids in themselves easily soluble but strongly adsorbed on the 
surface of the soil particles. 

3) Insoluble acid, such as silicic acid. 

4) There may be in the soil solution a small quantity of a neutral 
salt which may be broken down by the action of the soil mass so that, the 
base being more strongly adsorbed than th* acid, this is left fiee to invert 
the saccharose. 

The following observations prove the inverting action of soil to be 
due to insoluble acids : — 

1) Many soils invert saccharose in a solution which remains neutral 
during contact, or sometimes becomes alkaline. A soil which has been made 
to adsoib a base and then digested with a saccharose solution may show in- 
verting action and also give up sufficient base to the solution to make it 

. alkaline. 

2) Aqueous soil extracts have little, or no inverting power. 

3) In a sugar solution placed in contact with a soil, inversion does 
not continue after the soil has been removed. 

4) Inversion increases with the amount of soil in contact with the 
sugar solution when there is no measurable change in the hydrogen ion 
concentration of the solution. 
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5) Inversion is stronger if the soil is shaken with a sugar solution 
than if the mixture is allowed to stand. 

6) Prolonged and repeated extractions of soil with water and sugar 
solutions do not decrease their inverting power. 

Fullers' earth, cotton, charcoal, and other substances to which an ac- 
tion similar to that of acid soils has been attributed do not invert cane 
sugar* Certain soluble acids so strongly adsorbed by solids that they can no 
longer be removed in measurable quantity by washing can yet invert 
sugar. Certain powdered silicates may show inverting power when theii 
aqueous extract is treated with a direct current ; their base is split off, 
dissolves, and accumulates at the cathode, the insoluble silicic acid remain- 
ing with the mass in suspension. Acidity increases in soils thus treated. 
Contrary to the conclusions of previous workers, the hydrates of lead, copper, 
bismuth, aluminium, iron and zinc were not found to possess inverting power. 
Many solids which have no inverting power when alone may, when in 
suspension in the presence of a neutral salt, ^how inverting power due to 
selective adsorption of the base which sets free o small quantity of acid. 

A soil is generally called “ acid " when its infertility may be cor- 
rected by the addition of a base, such as lime. Many factors cause this 
condition in soils, the presence of a real acid being only one of them. The 
methods used to detect or determine “ soil acidity " do not, as a rule, mea- 
sure the acid present but may depend on many properties in no way related 
to acidity. The catalysing power of a soil, shown by the inversion of 
saccharose does however, give a measure of the acidity of the soil. The 
authors believe this is probably the only true basis of a method for deter- 
mining acidity bound up with the solid phase of the soil. The outlines of 
such a method are given : — 5 or 10 gm. of the soil to be examined 4 50 cc. 
of a 5 % saccharose solution are digested o\er the hot water bath at 
80 to 8 7 0 C. for 1 y 2 to ] hours. The sugar in the filtrate i« then estimated 
by the titration method desciibed by S. W. Cole in his book, " Phy stole 
gical Chemistry ", 190S edition, p. 44 

159 - Influence of Soil Reaction on the Development of Nitrogen-fixing Bacteria; 
Investigations in the United States. — I Gatnfy , P. L , Soil Reaction and the Growth 
of AzotobacUr, in the Journal of Agncullutal Rematch Vol XIV, No. 7, pp 265-271. 
Washington, August 12, 1918. — II Fred, E B and Davenport, A , Influence of Reac- 
tion on Nitrogen-assimilating Bacteria, Ibtd , Vol. XIV, No. 8, pp 317-336 -f 1 Fig 
4 - Bibliography on 26 Publications Washington, August 10, iot8 

I. — In 74 water cultures of Azotobacler chroococcum , prepared by in- 
oculating a nutrient solution with suspensions of various soils were deter- 
mined, after three weeks' incubation, the development of the bacteria and the 
nitrogen fixation The hydrogen ion concentration (Ph) (i), i. e. the reac- 
tion, of the soils used was also determined. This reaction gave im- 


(1) This index, used nierdy to simplify, really nitons that the hydrogen ion concentra, 

tion of the aqueous extract is equal to — 4-s or to io"M. which coi responds to ah acid 

10*.* * 

reaction. Perfect neutrality is expressed by the index 7, alkalinity by figures abovi *7, and 
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portant results : — All the soils containing no Azolobacier, except three, 
gave a P H equal to or below 5.9. All the soils containing Azotobacter , except 
three, gave a P H of 6.0 or more. The averages obtained were, for the first: 

— P H .= 5.71, nitrogen fixed per culture, 3.88 mgm ; for the second : 

— p H = 6.78 nitrogen fixed per culture, 8. 11 mgm. The reactions were de- 

termined in soils kept from 7 to 10 months which, according to Gillespie, 
may cause variations in the soil conditions. % 

The author does not pretend that the maximum acidity tolerated by 
Azotobacter is necessarily represented by a Pn of 6. Experiments now in 
progress enable him to state that this bacterium does not exist in the active 
state in soils the hydrogen ion concentration of which exceeds a limit which 
he hopes to be able to define. He is also studying this phenomenon in 
connection with other soil bacteria. 

IL. - Many investigations have shown soil reaction to have an im- 
portant effect 011 the growth of Eeguminosae and the bacteria of their root 
nodules, and the effect of acidity or alkalinity on both has been observed in a 
general way without obtaining exact information on the reaction favouring 
the growth of the bacteria without the host plant. 

To solve this problem the author studied the action of 21 varieties 
of Rhizobium le^uminosarum fiom different Lcgumincsae, and 2 varieties 
of Azotobacter with respect to acids and alkalies. Numerous parallel cul- 
tures of these bacteria were made by inoculating them into 50 cc. of a man- 
nitol solution in a 200 cc. capacity Erlenmcyer flask, modifying the reac- 
tion of the medium by the addition of sulphuric acid or caustic soda. After 
incubation during one month at 2S°C. the number oi bacteria was de- 
termined by plate counts, microscopic preparations and mannitol -agar 
inoculations. In addition to the total acidity or alkalinity, the hydrogen 
ion concentration was determined colorimetrically. 

Results. — The action ot Rhizobium and Azotobacter with respect to 
small quantities of acid or alkali depends on many factors, but chiefly on 
the nature of the medium and the dissociation of the acid or alkali. All 
the results showed that Rhizobium , no matter what its origin, does not live 
long in a medium the reaction of which prevents its reproduction. O11 the 
whole, the 21 varieties of Rhizobium used had similar cultural characters, 
the greatest difference being that some varieties grew more rapidly than 
others. In ordinary culture media Rhizobium showed no peculiar growth 
characteristic. 

The addition of sulphuric acid to the culture solutions proved much 
more injurious to bacteria from alfalfa than to those from lupin. I11 other 
words, nodule bacteria from different plants behave differently towards 
acid. They may be divided into five groups according to the “ critical 


acidity by figures below 7 # a decrem c in the index showing an inaeast in the hydiogui ion 
concentration, the piesence ol which in the free state del el mines tin acidit> oi tin medium 
This is culled “ Sorensen’s index” because, in 1900, this workx 1 pn>po c cd to use it as an imh x 
of the reaction of solution It is usually represented by one of the symbols p p n , or 
P IT — Cf. McClendon, J. 1«\, Physical Chemistry of V ital Phenomena , Princeton, 1917. [Ed } 
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point ’’ or degree of acidity intermediate to that allowing growth and 
that inhibiting it : — 


1) Critical point I'h 4 Alfalfa and sweet clover 

2 ) » •> I’h - i 7^ Garden pea, field pea, and vetch 

3) » » I’h ^ 4 2 l<ed clovei ami common beans 

4) » w Ph 3 3 Soybeans and velvet beans 

j) » 1 h - 3 n Lupin* 

It is thus seen that alfalfa bacteria are the most sensitive to 
and lupin bacteria the least sensitive. 


acidity 


160 - Effect of Nitrifying Bacteria on the Solubility of Tricalcium Phosphate. — 

Kelley, W. P., in the Journal of Agncultural Research, Vol. XII, No. 10, pp. 671- 

683 -f- Bib ioijraphv of 0 Pnbhcntvm*. W i"hiiM*ton, M>rth it, mi8 

According to Hopkins and Wiiiting, the nitrites formed in soil by 
nitrifying bacteria (V itro..onionas sp.) are of great importance in the dissolv- 
ing of calcium phosphate in soil. Davknport holds that the importance of 
such bacteria as agents in dissolving tri-calcium phosphate is equal to that 
of bacteria of L,eguminosae in the fixation of nitrogen. Since the forma- 
tion of nitrous acid is a necessary stage in the process of nitrification the 
author studied this phenomenon in soil and sard cultures by observing 
the formation of nitrates and the Solubility of the calcium and phosphoric 
acid in water, as indices of the biochemical activity of the nitrifying bac- 
teria. For the soil cultures was used a sandy loam of granitic origin con- 
taining 25 millionths of soluble calcium and 17 millionths of soluble phos- 
phoric acid. 

Results. — The addition of tri-calcium phosphate slightly increased 
the solubility of these constituents whereas the addition of ammonium sul- 
phate immediately raised the content of soluble calcium to 90 millionths. 
This ammonium sulphate nitrifies fairly rapidly, with the result that the 
calcium content eventually exceeded 200 millionths. The nitrification of 
the ammonium sulphate in the presence of calcium carbonate did not in- 
crease the solubility of the soil phosphates or of the tri-calcium phosphate 
added, whereas, in the absence of calcium carbonate, 0.1 5<> lb. wcie dissolv- 
ed for every pound of nitrogen oxidised. This quantity is much less than 
that found by IIorKiNS and Whiting in water cultures of nitrifying bac- 
teria containing ammonium sulphate and tri-calcium phosphate. These 
workers found that 2 lb. were dissolved for every pound of nitrogen 
oxidised. In soil the acid lorined seems to decompose the carbonate rather 
than the calcium phosphate 

Conclusions — These cultural experiments show that, in both sandy 
loam and silicious sand, the nitrification of the organic nitrogen (e. g. dried 
blood) does not increase the solubility of tri-calcium phosphate under field 
conditions favourable to the growth of the cultures. It is, however, pos- 
sible that nitrification of ammonium sulphate causes the solution of small 
quantities of tri-calcium phosphate in soils poor in lime. Although nitnfy- 
ing bacteria may dissolve tri-calcium phosphate under given conditions, 
they are not powerful agents. These conclusions itiUst not be interpreted 
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as being opposed to the use of crude rock phosphate as a fertiliser. Although 
the means by which tri-calcium phosphate is made soluble in soil have ndt 
yet been definitely determined, there is no doubt that, in many districts, 
crude phosphate has a beneficial effect on the crops. 

161 - The Production of Carbon Dioxide by Moulds Inoculated into Sterile Soil; 

Experiments in Java. — Potter, R S and SNYprn, R S , m Soil Science , Vo! V, No. 5, 

PP 359 * 3754-4 Table 4 - Bibliography of 4 Publications Baltimore, Mgy, 1918. 

Typical soil moulds were inoculated into sterilised clay loam. They 
grew with a vigour almost equal to that pioduced by inoculation with the 
whole soil flora in soil emulsion 5 ?. Oiowth was measured by the evolution 
of carbon dioxide. It was also found that the lime of the soil had no effect 
on the growth of the moulds. The soil inoculated was sterilised by two 
methods. By the first the soil wa< heated for 3 ]/ 2 hours in the autoclave 
three successive times at intervals of 48 hours. This treatment increased 
the content in nitric, ammoniacal and soluble non-protein nitrogen. By the 
second method the soil was heated to 9Q°C in a steam current for 1 hour and 
40 minutes six times successively every other day. This method inci eased 
the content in ammoniacal and soluble non-piotein nitrogen, but decreased 
the nitric nitrogen content. The moulds caused a decrease m nitric 
nitrogen in every case and in soluble non-protein nitrogen in nearly every 
case. The ammoniacal nitrogen content hardly varied. 

These investigations, made with Mu cor , Khizoptts , Aspergillus niger, 
Tnchoderma, Chaclomium, as w^cll as with soil emulsions, give no definite 
solution of the problem of the activity ot moulds in normal soils. The f^ct 
that, in nearly every case, carbon dioxide is set free in sterilised soils in- 
oculated with moulds or soil emulsions does, however, seem to show that 
moulds are active. 

162 - The Relative “ Rawness” of Some Humid Subsoils, in Minnesota, U. S. A. 

— Warmer, P M , in S oil bounce, Vol V, No. s, pp 393 401 f- 1 Tiq + J Plate 
Bib iography of 4 Publications Ballimoie, Mav, iotK 

The vegetation experiments described weie undertaken to determine 
whether the subsoil of humid districts ate really “ raw ” (infertile), as is 
usually admitted, unlike the subsoil of arid distnets which Hillard con- 
sidered productive. From seven Minnesota glacial soils (three piairies 
with very calcareous subsoil, and four forests with riightly calcareous sub- 
soil) were taken samples of soil to depth of 1 <» ft . and subsoil at a depth of 3 ft. 
This soil was placed in galvanised iron pots and kept in a greenhouse, where 
alfalfa plants with nodules adhering to the roots were planted in them. The 
plants weie weighed and the results obtained compared. 

Results. — Two of the forest subsoils, poor in lime, were as productive 
as the two corresponding soils and five other soils. In the five other sub- 
soils (2 forest and 3 prairie) the alfalfa yield was only 1 U^o V2 of that ob- 
tained in the corresponding soils. In the two fertile subsoils the nitrogen 
content was not higher than in the five infertile subsoils. 

Conclusions. — In Minnesota State, where the soil is humid, some of 
the glacial subsoils produce alfalfa as well as the soils, if inoculation is as- 
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sured. Other subsoils are quite unproductive though the cause can be 
attributed to neither a low nitrogen content nor lack of carbonates. 

163 - Chemical Criteria, Crop Production and Physical Classification in Two Soli 
Classes, in California, U. S. A. — Burd, J s , in Sotl Science , Vol V, No 5, PP 
J05-41Q -f- Bibliosriaphv of 8 l*ublicntions B'lltimoic, May, 1018 

Fourteen soils, 6 silty clay loams and 8 fine sandy loams were subject- 
ed to a) mechanical analysis, b ) chemical analysis by different methods 
(complete or fusion with alkalis, extraction with hydrochloric acid [sp. 
gr. 1. 1 15], extraction with 1 % citric acid, and extraction with water), 
0) cultural experiments under controlled conditions. The relation between 
the analytical results and the productivity of the soils was then determined. 

Conclusions. — Water extraction and, to a lesser extent 1 % citric 
acid extraction gave data agreeing generally with the productivity of soil. 
Complete chemical analysis and hydrochloric acid extraction do not give 
a measure of the present productivity of a soil or of the probable duration 
of this productivity except in the case of ve" y silicious soils. 

Different soils of the same physical type diffeied so much in the com- 
position of their water extracts and in the yield of the plant tested (barley) 
that physical classification alone cannot be considered an adequate means 
of determining the probable productivity ot the soils or their fertiliser re 
quirement. It can only be used to determine the general methods of me- 
chanical treatment. It physical classification is to be of real use it must 
be completed by data on the growth of the preceding crops, or. bettei still, 
by the application of chemical and biological criteria to each soil These 
criteria should be the most important factors in every thorough study ot 
the soils* unless the soils examined differ widely in physical and chemical 
composition. 

164 - “Red Soil” and “Grey Soil” of Indo-China and their Suitability to the Cultiva- 
tion Of Rubber. — See No ^05 of this Review 

165 - Turnout in High Velocity Canal, in Utah, U. S. A. — Lyiel, ’ t, ,iu Engineering 

News Rccoid, Vol LXXXI, No 12, pp 51 5 -5 4 0 + 9 rig* New York, September, 19, 
1018 

A description is given of the method adopted by the U. S. Reclama- 
tion Service in Utah to divert water from a high velocity canal into a 
lateral canal without affecting the flow appreciably. The canal from which 
the water is diverted is itself one of several laterals of a large irrigation can- 
al supplying about (>5 miles of laterals and sublaterals.* Many of these 
canals aie built 011 «teep slopes, and the one from which the water is divert- 
ed has a velocity of from 15 to 30 ft. per second. 

The means adopted to divert the water without disturbing the flow 
arc shown in the figme. The slopes A B and CD of the first canal, lined with 
reinforced concrete, are not continuous, so that the water moving between 
XY is held there and continues its flow without disturbance. In the bot- 
tom of the canal is a rectangular opening through which the water p isses 
to the lateral F. The passage of the water is adjusted by a valve E, con- 
trolled by a fly wheel F. This arrangement of the* slopes AB and CD^pre- 
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vents splashing or unusual movement m any place Turnouts of this type 
have been used for several irrigation seasons and ha\e always given ex- 
cellent results at any stage of flow of the lateral 



166 - New Expeuments on the Use of Electricity m Agriculture m Argentina. 

— T TVYTirR IT M In Je( em Rur il Vo r M K p 16 P ns t t8 

A scries of nr estimations k id the author to studv the use of barbed 
wire or aitificiil bramble as c milling for lightning conductors and anti- 
hail ippiratuscs The results which wcu in petit it igrccmcnt boiconthe 
stud\ ol oscillating tlectnc disch ii^es I imn kjii to 1912 the author 
undertook m the pnmnee of M< nd( i \ie<ntnn \cr} succtsslul txpcri- 
ments on the use of electricity with inti h ul apt uatuscs wlnclPhad to be 
stopped for finmcial reasons lie hovu\it i<ntmucd his imist\gations 
and made tests of the diffusion m vigctible mould by aitificnl bi amble oi 
very weak, but \er\ frequent oscillating disehugts detned tiomavaria- 
tion oi tlie electric charge of 1 lie atmospheu mmudnUly ibovi the crops 
In November, 1917 tnc author inst died an t k etro cultur ll dc\ice m a 
maLe field at M iximo P iz The held chc sen , tt x 2(>2 1 » ft was di- 
\ided into two parts, one 397 v 2O2 ft the oilier ^ -51 ' 2(12 ft , used 
as a control The air and light conditions w re tin s une o\ci the whole 
field To test thoroughly the fertilising aetn 11 oi the points in the soil tlie* 
experimental held was di\ided into tluee plots Plot 3 leecnccl the elee- 
tncity from small brushes on wooden poles 7 1 2 ft high md distributed it 
to barbed wne pi iced at 4 11 < lies below the soil thioughout the 262 % ft 
of the plot Plots 2 and ] lnd on t lie conti an aitiliei d brmible on the 
top of the poles and b */> ft earthings on either side of each 

Results Plot 1 925 8 lb of gram (mai/e) , Plot 2 775 9 Plot 3, 

705 3 Control plots 4 and 5 484 9 lb As comp ired with the control the 
increases were theiefore, 87 ° 0 56 % md 47 ° A 1 t in average of 6} 4 % 
It seems, therefore cledr that the electncita diffused through the soil 
was the principal factor in these increases Iht tnai/e stems were also 
higher and much stronger These tests confiim the authors hypothesis as 
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to the value of artificial bramble as earthings for lightening conductors; 
their use would protect the houses and even the movables, in the country. 
These experiments show the possibility of protecting from hail large dis- 
tricts which suffer greatly from it, at (in normal times) a relatively small 
cost. 

167 - Clean Weeding in Rubber Plantations. — See No. 205 of this Review. 

168 - Goat’s Rue as Green Manure and Fodder Plant. -—Da makca, f., in Lc stazioni 

Sp rimentaU a :a: ic itnhane, Vol 1 * 1 , Pt. 3-6, pp 167-191 + Bibliography of 20 Public; - 
tion's Mo<1( nn tot 8. 

A few years ago the author drew the attention of farmers in the south 
of Italy to goat's rue ( Galcga officinalis), an excellent Leguminous plant, 
foi use as green manure. It grows rapidly and, unlike other Leguminosae, 
may be grown consecutive years. In many parts of the south the free 
pasturing of animals after the wheat harvest makes a larger cultivation of 
green manure cn>ps difficult. Goat's rue, which stock do not like, may be 
advantageously sown in wheat fields and is very beneficial to the soil. 
Tlie fertility of the lower Liri valley, especially in Aquinate is due to this 
practice, which is very ancient theie. It might also be introduced into 
Tavoliera of Apulia, Calabria, and Sicily. 

This plant may be >own in autumn or spring at the rate of 13 to 18 lb. 
per acre, after hoeing. After the first summer-autumn rains, after the har- 
vest, it grows and, before winter, is fiom 2 [ to 31 inches high, forming a 
regular carpet which is easy to plough under. At the first autumn frosts the 
abund- ant green part of the plant dries up and decays on the moist soil. 
In view of the increasing need of a greater pi oduct ion of fodder crops, the 
author asks whether it would not be possible to use it as fodder. 

Before goat s rue is fully developed, and especially when mixed with 
other foddei , it is accepted by animals, but when fully grown or in flower, 
i. e. win u the gJC( n parts have acquit ed their characteristic bitter taste, it 
is invaiiably refused by cattle, sheep and horses. Bi.anc uakd, Moussu 
and S. Bri'U-p have shown that goat’s rue has caused numerous cases of 
poisoning followed by death in sheep. In t 898-1899, Prof. Pasquai* ini grew 
goat’s rue in the Forll, Romagna, di-tiiet and made different fertilising tests 
with it. He obtained very high yields (13.9 tons of grass per acre in 2 
crops a year), and observed that, as a result of cultivation, the rough- 
ness of the plant and its bitter taste had disappeared and that it was 
much relished by cattle, sheep and horses. This show r s the possibility of 
obtaining by cultivation improved varieties without the bitter flavour. 

Ensilaged goat’s rue is accepted by sheep and gives rise to no disorders. 

169 - The Storage of Sulphate of Ammonia on Farms. — The journal of the Board of 

AcriruHuu \ Vol XXV, No. 6, pp 703-70 1 ?. I/wloti, S^ptrtnb^r, J<v8 

Ammonium sulphate may be preserved in sacks or loose in a heap. In 
either case the building in which it is stored should be dry and free irom 
dampness. When kept in sacks they should be piled on a platfornFraised 
about 6 in. from the ground so that the air can circulate freely. Should there 
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be any difficulty in constructing a platform the sacks should be piled on 
one or more layers of hurdles. Before building the platform the floor should 
be covered to a depth of about 3 in., with a dry substance winch will absorb 
any moisture which may drain off from the sacks.The best substances for 
this purpose under ordinary conditions are castor meal, rape meal or raw 
bone meal as they can afterwards be used as fertilisers. If these substan- 
ces are too expensive, as at the present time, dry earth, sand, peat moss, 
or sawdust may be used It is not advisable to use .superphosphate, and 
on no account should chalk, lime, or basic slag be used as they set free 
the ammonia. If free fiom all dampness ammonium sulphate keeps very 
well without losing any of its fertilising power. Farmers should, wherever 
possible, purchase " neutral ” ammonium sulphate (containing less than 
0.025 % °f free acid) because this quality does not rot the bags as do those 
containing more free acid. It is for this reason that many faimers empty 
the sacks as soon as they receive them and keep the fertiliser in heaps. 

This second method calls for the same precautions as the first. 

If the ammonium sulphate is lumpy, it should be broken up and passed 
through a x / 4 in. riddle before use. "Neutral" ammonium sulphate does 
not cake, but remains free, like sand. 

170 - Ammonico-potassic Nitrate, a New Fertiliser for Sugar Beets. - iioffm\nn, 

M , in Die I)sut'>ch’ Zuck.nndusf in, Vol NI y III, No 10. pp 1 \<) 1 Berlin, Mav, 1018 

Since 1917 experiments have been made in Germany on small plots, 
n the use, as a fertiliser for beets, of ammonic-potassic nitrate, obtained 
at the “ Badische Amlin- und Sodafabrik " by treatment and double decSln- 
position of ammonium nitrate with potassium chloride. The fertiliser, also 
known as " mixed salt ” (" Mischsulz ”), is gianular, brownish-grey, spreads 
easily, and contains 13 % of nitrogen, 25 % of potassium, 3 to 4 % of 
water, and 27 to 30 % of chlorine. 

This compound may be safely used as a fertiliser. It is preferable to 
ammonium sulphate as it spreads moie evenly, absorbs less moisture, 
and is less explosive. Experiments made by Frof. SchnkidEWIND on 
beecS in the sandy loam of the I^uchstad' Experiment vStation, showed the 
value of the new fertiliser to be exactly equal to an equivalent quantity of 
sodium nitrate. The makers also intend putting on the market ammonico- 
sodiuin nitrate. The ammonium chloride put on the German market in 
1918 contains from 23 to 25 % of nitrogen and is as satisfactory as ammonium 
sulphate. It should, however, be used with caie when added to plants sen- 
sitive to chlorine. 

171 - The Use of Cemimrcial Bacterial Cultures for Inoculating Leguminosae. — 

I Fellers, C R, R*pjrt on the Ex Animation of Commeicial Cultures of Eegume- 
infecting Bicteria, in Soil Science , Vol VI, No 1, pp 53-6;+ Bibliography of 10 Pub- 
lications. Biltimore, Tuiy, 1918 — II Noyes, H \ and Cromer, C O , Tests of 
Commercial Cultures for Ecgume Inoculation, Ibid , pp 69-77-}- Bibliography of 5 Pub- 
lications 

I. — Report on the examination of commercial cultures of 
legume-infecting bacteria. — The author examined 32 official and 20 
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Unofficial samples of these cultures to determine their nature, purity, and 
value. The medium used for the microscopic examination consisted of 
1 5 gm. of purified agar diluted with 1 litre of distilled water containing 
12 gm. of mannite, 2 gm. of mono-potassium phosphate, 0.2 gm. of 
magnesium sulphate, 0.2 gm. of sodium chloride, 0.1 gm. of calcium 
sulphate, and 1 gm. of calcium carbonate. This medium proved very 
satisfactory for microscopic preparations of all strains of B. radicicola. 

Results . — The general condition and purity ot the official samples 
were, on the whole, good ; only two were classed as “ poor ” and four as 
“ partly poor Soybeans were harder to inoculate with commercial 
cultures than most of the other Beguminosae tested, and it is advisable to 
inoculate this plant with soil from fields in which it has previously been 
grown. Soil or muck cultures are excellent carriers of Leguminosae 
bacteria. The plate tot gives a good indication of the infecting capacity 
of the bacteria, but the results obtained should be controlled by the culti- 
vation of Deguminosae, and the examination of their loots for character- 
istic nodules. 

H. — Tests of commercial cultures for legume inoculation. — 
The object of these tests was : - 1) to compare the efficiency of commercial 

bacterial cultures with that of soil taken from fields in which Legumino- 
sae are grown, each seed receiving a definite proportion of either the com- 
mercial culture or the bacteria in the weight of soil used per acie ; 2) to com- 
pare the effects of inoculation with 1 lb. of soil per acre and those of in- 
oculation with Vo lb. of soil pel acre ; j) to determine the effect of fertilisa- 
tion on inoculation. 

Results. — With sweet clover commercial bacterial cultures and soil 
cultures applied in equivalent quantities gave satisfactory and identical 
results (100 °o of inoculation). With soybeans, cowpeas and hairy vetch, 
however, neither of thtse inoculation methods gave good results. Double 
inoculation (1 lb. per acre) li«d no more (‘fleet than simple inoculation (*4 
lb. per acre). A double dose of commercial bacterial culture ipplied to soy- 
beans in a greenhouse gave an aveiage of 75 ° () of inoculation as compared 
with 20 % in the controls. Fertilisation with sodium nitrate tended to 
decrease the peiccntage of inoculation. To obtain satisfactory inocula- 
tion larger quantities of soil or commercial bacterial cultures should be 
used than was the case in the experiments. 


172 - Bamboos and their Geographical Distribution in Africa. - RrviftKn,c , in the 

Bulletin de tit Soci tie Nat d’^icclimntatwn, Year LXV, No 12, pp 370-^72 Paris, 
December, 1018 

The term "African continent ” excludes the laige islands of Madagas- 
car, Bourbon, Mauritius, etc., which, by their geological and botanical 
characteristics belong rather to Asia. ( )f the 500 .species of bamboos known 
Africa only possesses very few, including only one medium sized species as 
compared with the large Asiatic forms ; all the rest are small, sometimes 
dwarf, especially in the genus Puelia. 

lhe most important species is the ancient Bambusa abyssinica A. 

[iTllTt] 
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Riclnrd (Oxythenanthera abyssunca Munro), which ism reality Bambusa 
arundmacca Ret 7, an Asiatic species In favourable en\ nontnc nt, m many 
different places, near the streams m the plains, or at high altitudes where 
the cold is often shaip, this African bamboo grows big and its fob age is thick, 
often impenetrable No bamboos grow 111 the north of Africa The plant 
cannot resist the Sahara climate and stops at the bolder of the savannas 
A small species, itttn hnaua tcsstllala Mumoe, grows < s far down as the 
Cape 

The large African bamboo is much used but less so than 111 Asia The 
inhabitants use it toi biuldm" then huts and making tools and some times 
eat the seed or use it as fodder foi their stock 

173 - Acer Quyoti Beauverd, a Hybrid Maple Found m Upper Savoy, France. - 

BiAjTVhRD G in the Bulletin di lei S ocute Bclantiiu de (nmoc Senes 2 Vol A 
Nos 1 5 | p 11 (tuhvi 1918 

This pi int, discovered by the author and M H Ch voj at laTournctte, 
Upper Sav oy, in the upper pait of the Nantcts v lllcy (at 4 -60 ft ) is doubt- 
less derived from a cioss between Aur t am ft she l v and 4 Of ulus var 
opulifolutm In spite ot the absence of flowus the In bud natiiie of the 
plant is seen from its leaves On the same blanch re sometime* ^ctn 
the two tvpes, A camfcshc md A Ofulits accompany d b) numerous 
exactly intei mediate leaves The author pi oposes to e all tin- lnbridJu; 
ijuyott Beauverd 

174 Investigations into the Leaf Glands cf the Peach and their Relation to the Consti- 
tution Of the Flower V I ). — C\MrBrLL C ill It 1 d l < Ac// lull mu da Lnuti 
S m qn nta RonJiconti Cline di Scun fisich mat mitul 1 nititiah V 1 XXV 11 
istllalf Yen pp 41 413 Rome 1918 

The peach tree is known to have two foniis of leaf elands glolvhv 
and runform. Cakkibri showed that both these forms m i\ oeeui en the 

(i) s cm A 1915 No 381, chi summiry of 1 picMous note b\ the iuth< r in the floral 
biolc g> of thcpeiclitree in which the distinctive ch 11 ictcrs< f this bp< is nt dc«cnbcd m Mich 
a wiy as to form a reliable and ration ilbisisior cl iss fie iti n aswil nst rlitcrw rk on im 
provement indgenetits The mthoi 111 ide simil lr stu iesofthc ilm 1 d trie ( Hit (Lila A A ecu 
demia dci Lmcci isLHaif-Ye\r Pt 1 pp 2Sf> „(>t -f I igs Ronu ms) the iol< ui of tlu sq Is 
md the petals v irics greatly Ihtresctins no c i**cl ition bitweai th 11 sizi md c >1< ur 1 n the 
one hand and the chinctcrs of tlu upi iduetivc org 111s md tin qu dit\ f tht fiuit on the 
other The fl >ral fornisaie listmguishid by the p isition of tlu pist with 11 sprit t< 11 k sti 
nuns — 1 >ng styli lntc-mediite si\k short s t yk To thisc slum d he uldcd if/iuth firm 
(found by tlu luilior on oiu tree only butu Ml the floweis) — flown with curv ul stv 1c llie 
long style torin seems pciuhai t ilie most unproved cultiv ited forn s nul is m t olten found 
on gi ifted plants when istheotlui tw >foimshi\c sol 11 In en found nh nunu dtul plants 
iheshipeof ihepdlen grim vines fri m a mile 01 less regulai lournl t » milhps d with cen 
tril furrow Those of the first t >rm have \ high germinating < ipautv wheie is in th< sc oi the 
second this fa ultyisvery w ik 01 nil Tutsi ob» i\ ltions help t e\pl un tlu compile ited 
fertilisation niethmism of the ilniond 11 mir Aim md trees gi ifU 1 with bioli giei 11 ) snniU r 
plants often give low \1 Ids and Uie highest and m >st crust mt >ie « ire t bt lined where the 
three forms long style ltuemic hate md shoit style ire united Ihe inter\enti< 11 cf the 
form with pollen inc tpable of fertilising its own biologic il fi rm but c ipihle of fertilising one 
biologic illy ditferent (cilltd “ triplostaurog^mic ’ bv DrLPiNo) mu t here bo admitted {Fd) 

rit*-u4j 
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same plant. The author has frequently observed a slight difference in shape 
between the glands of spring and autumn leaves. He also found that, bet- 
ween the two common forms described, there are a number of intermediate, 
often ill-defined forms, which are probably hybrids, in the same way as hy- 
bridisation occurs in the case of two forms of gland on one plant and one 
leaf. The number of glands per leaf and their jtosition on the leaf vary 
greatly. 

The author's observations on qo varieties of peach make it doubtful 
whether leaf glands are an indirect protection against insects, as Deuhno 
assumed. After having defined the two typical forms of peach flower, 
one with long petal^and one wih short petals, separated by various interme- 
diate forms (intermediate petals), probably of hybrid origin, the author 
found a correlation between the shape of the leaf glands and that of the 
flower. In long-pet ailed flowers the kaf glands are reniform, in short-petal- 
led flowers they are globular, and in flowers with intermediate petals both 
reniform and globular glands are present in ahnost equal proportions This 
led the author to the conclusion that the long-petal!ed ]>each, the flowers 
of which me similar in shape to those of the almond, cannot be derived from 
this plant became of the typical difference in the leaf glands which, in the 
almond, are always globular. 

In the nectarine the author observed the same correspondence between 
the shape of the flower and that of the glands as in the peach. This observa- 
tion may be import mt in deriding whether a variety is pure or not, espe- 
cially in selection w 7 ork 

175 Distribution of the Mineral Elements and the Nitrogen in Etiolated Plants.— 

Wi>Rt ( G , in ( s nnJit d s St nucs d V tcadt'mu dts S mints, \oJ J,CXV1I, No. 2%, 

pp ino^-iooft Riris, Putmhn 16, i^ih 

M. Macwpnnk and Beuoussy showed the influence of the presence of 
calcium on the de\ elopment of the radicle and the abundance of root hairs 
during the germination of jx*as (1) The author studied the proportion of 
mineral matter and nitrogen which, during etiolation, pass from the cotyle- 
dons to the plumule 111 the case of seeds germinating in complete darkness 
in an inert medium. Using white beans he found that most of the calcium 
(about 2 / 3 ) is in the cotyledons, as if it existed in these organs in a form mak- 
ing diffusion difficult. Magnesium passes to the seedlings in a larger pro- 
portion that calcium. Of all the bases contained in the seed, potassium 
is that which passes most completely from the cotyledons. About 3 / 4 Of 
the nitrogen and phosphoric acid pass from the cotyledons to the seedling. 
The distribution of the sulphur is similar to that of the phosphorus These 
observations show the development of etiolated seedlings in inert media 
to take place at the expense of the reserves accumulated in the coty- 
ledons. 


(i)S*t ' Ji Aimiist, 1917, No 717 and R September, 1917, No 803 (Fd ) 
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176 - Changes in the Chemical Composition of Grapes During Ripening, in California 

U. S. A. — Bioleth, P T , CRUESS, W V and DAVI, II , in 4 he University of California, 

Publications m IgrtculturaJ Scienct , Vo III, No 6, pp 103 130 + r8 Figs Berkeley, mi 8. 

The experiments described were made during three years, 1914-1916, to 
determine the changes in the chemical composition during the growth and 
ripening of grapes of the Vtm/era varieties cultivated in California. Special 
attention was paid to the increase in total dry matter and sugar, the 
decrease in total acids, and the changes in the amount of protein and cream 
of tartar in the juice of the grapes. The ripening of the leaves was observed 
and the changes in the starch, sugar, acid and protein contents noted. 
Many varieties were studied. The methods of analysis used are described; 
the results, given in a series of tables and diagrams, are discussed fully. 

The effect of several factors on the composition of samples taken on 
the same date was determined by the density and acid content of the juice. 
It was found that the fruit of young vines ripens more quickly than that of 
old ones. On the same vine, fruit exposed to the south ripens more quickly 
than that exposed to the north. As a rule bunches at the base of the stem 
ripen more rapidly than those at the top, but, in some cases, the opposite 
occurs. Variations in the Balling degree of 5 lb. samples of the must of 
bunches similar in appearance and shape, from the same vineyard and 
picked on the same day, show the difficulty of choosing small groups of gra- 
pes of one variety as average samples. Considerable variation was found in 
the composition of fruit of the same bunch. All these factors should be 
borne in mind in preparing samples. ^ 

The changes, occurring during the development and ripening of grapes, 
observed throughout the experiments, may be summarised as follows : * — 
The total dry matter remains constant during the period of development,, 
i, c. from the formation till the fruit is almost completely developed but is 
sti 1 ! green and hard. A rapid decrease m the total dry matter, due to the 
increase in sugar, then takes place. When the general period of com- 
plete ripening is reached, the increase in total dry matter is slow . It may 
be due to an effective synthesis and secretion ot sugar or other solid matter 
or simply to the evaporation of water. Tne fact that there is no change in 
the curve of the decrease in acidity at this period shows that the same pro- 
cess continues and that the inciease in the Balling degree represents an 
effective increase in dry matter. This hypothesis is confirmed by the ob- 
servations on the increase in dry matter during the ripening of the bunches. 
The weight of the dry bunches has been proved to show a continuous in- 
crease until the maximum (28 75° Balling) is reached. 

The total sugar during the period of growth represents a small part 
only of th^ total dry matter. During ripening the sugar increases rapidly 
and later foims a much laiger proportion of the total dry matter. During 
this time the sugar curve follows that of the total dry matter fairly closely. It 
corresponds more or less to the acid curve multiplied by 5, i. e , it increases 
as the acidity decreases. 

During the first periods of growth of the fruit the acidity increases as 
a result of the increase in free acids. During ripening the total acids and 
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free acids decrease rapidly, but when the fruit is ripe this decrease is much 
slower. 

There is a very slow, but usually well-marked increase in cream of 
tartar during ripening. This increase is much weaker than the decrease in 
free acids and, consequently, cannot play an important part in this decrease. 

The proteins not coagulated by heat increase decidedly during growth 
and ripening, although this increase is neither as marked nor as regular as 
the increase in sugar or decrease in total acids. 

The difference between the total dry matter and the sugar remains 
constant to the lowest percentages of the total dry matter; it decreases dur- 
ing the period of rapid growth and remains constant during those of ripening 
and over-ripening. 

177 - The Pre-determining Influence of the Physiological Conditions of the Seed Upon 

the Course of Subsequent Growth and Upon the Yield, - kidd, f ami west, c , in 

The Annals ot Apblud B'olo-v, Voi V, No 2, pp 112*112 + 15 Table- *f - Pigs + bib- 
liography ol 85 Pnb ication- Cimbrukn, Odobct, 

As a contimiation of their study of this question and as a sequel of 
their work on the effects of soaking plants in water (1), the authors publish 
a review of literature on this subject, the examination of which leads to the 
following conclusions 

The effect of parental conditions on the subsequent development of 
the plant may be considerable. The environmental conditions affecting 
the seed on the parent plant may be divided into two classes : — 

1) The environment of the seed itself, i. e. its position on thfc parent plant. 
This condition affects chiefly the size of the seed and is independent of ex- 
ternal conditions. Larger seeds appeal to give more vigorous plants and 
a better yield. 

2) The environment of the parent plant. Here again differences in size are 
the only visible effects in the seed itself, but there is evidence that environ- 
mental conditions . fleeting the patents may also have a marked influence 
on the subsequent course of development of the seed produced. Effects 
which become visible in one generation may be attributable to external 
conditions which affected a previous generation. 

The question of the pre- determining effect of parental conditions is 
much complicated by the possibility of hereditary factors being concerned, 
and the facts have so far usually been consideied entirely from a point of 
view of heredity. These difficulties in the interpretation of results dis- 
appear when the later effect on the seed of other conditions, such as 
.harvesting, storage, and germination, are considered. The authors intend 
to deal with these points in a subsequent paper. 

178 - Difference in the Action of Radium on Green Plants in the Presence and Absence 

of Light,— 1’\cka.ri>, C , in the Journal ol tunnal Physiolo'), Voj 1,No i, pp 37 38, 

New Yolk, SepUmbu, 1018. 

Experiments made by Wii.ucock some yeais ago on the effect of rad- 
ium radiations 011 Hydra viridis and Hydra fust a showed the green variety 

(1) See A, Dec., iv 1,s > No, 1341. [kd.) 
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to be far more resistant to the rays than the brown. The first are not killed 
by an exposure of 4 34 hours to 50 mg. of radium bromide, whereas the 
second die after comparatively short exposures. The author repeated this 
experiment, obtaining results similar to those of Wil,i,cock. Wiixcock had 
also found that protozoa containing chlorophyll are always more resistant 
than those with none. As the experiments were made in daylight the differ- 
ence found might be attributable to the activity of the chlorophyll. If 
this be so plant cells radiated in complete darkness, when chlorophyll is 
not active, should be much more sensibile to the action of rays than cells 
radiated in daylight. 

To solve this question the author made experiments with Spirogyra 
and Volvox. Radium (20.4 mg. of element), enclosed in a thin-walled silver 
tube, was placed on a watch-glass filled with water and the Spirot’yra fila- 
ments laid across it. In the light , the cells nearest the tube began to show 
a typical disintegration phenomenon in 2 or 3 hours. In the dark the des- 
integration phenomenon commenced after an average of 45 minutes, i. e. 
about quarter of the time required in the light. Similar results were ob- 
tained for Volvox. The author conludes that some condition connected with 
photosynthesis can prolong the life of the cell, but no definite statement 
can be made till after further experiments. 

170 - The Temperatures of Small Fruits when Picked. — Stevens, n k « n<l Wilcox, 
R. B , in fho Plant World , Vol XXI, No 7, pp 176 183 +- Bibliography of 10 Publica- 
tions Tucson, Aiiz^m, July, IQ18 ^ 

It lias been known for more than a century that certain p&rts of plants 
may teach a temperature much above that of the atmosphere. Current 
literature does not, however, seem to contain any reference to the fact, 
easy to observe, that small fruit on clear days attain a temperature much 
higher than that of the air ; this is probably due to insolation. The authors 
noticed this for the first time in cranberries ( Vaccinmnt macrocarpon) dur- 
ing the autumn of 1916. Duiing the following year they compared the 
temperature of various small fruit with 1 hat of the atmosphere at the time 
of picking. Besides their botanical interest the data obtained are also of 
practical interest with respect to the decay of the fruit during transport and 
on the market. 

It was shown that small fruit, especially strawberries, keep better 
when picked cold rather than warm (i. e. in the afternoon). Already in 
1903 Mr. Pownj, ( Bureau of Plant Industry, Bull. No. 40,1903) observed 
that peaches picked and packed towards afternoon are warmer and reach 4 
the market in less good condition that fruit picked in the morning, though 
he did not note that, towards midday the temperature of the fruit is above 
that of the air. The authois collected fruit, put it in a quart backet and 
placed a thermometer in the fruit mass, near the centre of the basket. The 
temperature thus observed was that of the outside surface of the fruit and 
the air circulating amongst it. The temperature was read at intervals 
of one hour from 6 a. m. to 7 p. m. The greatest difference found between 
the temperature of the air and that of the fruit was : — strawberries, 9.5°C. 
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at midday ; green gooseberries, 4.50 at 10 a. m. ; currants 8.50 at midday; 
blueberries, 9 0 at midday ; cranberries, 6.5° at 10. a. m. 

In another series of investigations with strawberries the external and 
internal temperatures of the fruit (measured by inserting a theimometer) 
were compared with that of the air. It has been shown that, in such cases, 
the rise in temperature may be caused by wounds, but Mr. Richards proved 
this increase to vary from 0.2 to 1. 2° C., negligeable figures in compari- 
son with the differences found by the authors. These were, at 10 a. m. and 
2 p. m. respectively : — air temperature, 25 0 and 29 0 ; temperature of straw- 
berries in boxes, 29. 5 0 and 35 0 ; internal temperatures of strawberries, in 
the shade, 29 0 to 34.5 0 C., in the sun, 380-42° and 39-43. 5° C., according to 
the exposure. 

The rise in iemperature of the fruit is chiefly due to the absorption of 
radiant energy. Asa rule the difference between the temperature of the 
fruit and that of the air was greatest when the sun was highest, lowest in 
the morning and afternoon, and practically ml at night and on cloudy days. 

18 > - Relation Batween the Number of Chromosomes and Phylogeny in Different 
Spades of Wheat. — Svzvmurv, T , in Thi Botanical Ma azinc, Vol. XXXII, No. 379, 
PP 1 5°-* 53 Tokyo, July, tqx8 

Iii J913, Schcjtlz, who had made a deep study of the origin of cereals, 
published the phylogenetic table of Eutriticim reproduced below : — 


One-grained wheat series 
Two-gtaiued spelt series 


Oi dinar y spelt writs . . 


The phylogenetic relations established by Schulz have been confirmed 
by 1) pathology tests with Puccinia Irihcina and Erysiphe graminis, made 
by Wawilopk in 1913-1915, 2) .serum tests made by Zade in 1914, 3) the 
principle of feitility and sterility applid'by Tsciikrmak in 1914. 

On the assumption that chromosomes transmit to the progeny the char- 
acters of the descendants, the author investigated whether determining 
the number of chromosomes in the species of the genus Trilicum would 
throw any light on the phylogeny of cultivated wheats. He, therefore, stud- 
ied the root-points and parent cells of the pollen in Triticum vulgare (win 
ter and spring wheats; varieties Martins Amber, Sapporo, Shirokawashiro, 
Red Genealogical, Weisser Kolben), T. compactum , 2 \ Spelta, T. iurgidum t 
T. durum , T. polonicum , T. dicoccum , T. monococcum . 
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In these wheats he found the following numbers of diploid chromo 
somes : T. vulgare , 42 ; T. compactum, 42 ; T. Spdta , 42 ; T . turgidum , 28 ; 
7 \ durum , 28 ; 7 \ fiolonicum, 28 ; T. dicoccum , 28 ; 7 \ monoco^oum, 14. 

These figures show that the number of chromosomes tends to increase 
in the different species of Triticnm with their degree of evolution and culti- 
vation ; it is lowest in T . monococcum , the most primitive species, and highest 
in T. vulgare , the most developed and selected species. 

The number of chromosomes found by the author confirm the phylo- 
genetic data of Schulz mentioned above, as they are graded as follows 
in the different species of cultivated wheat : — 

O ic grained wheat (f. monococcum) . 14 chi 0111 >somes phylogcnctically diploid 


Two grained spelt ( T dtcoccum) ... 28 » a tctraploid 

Ordinary spelt ( T Si>dia) 12 » * hexaploid 


These results allow the author to confirm cytologically Schulz's phy- 
logenetic table, the correctness of which had already been shown by 
Wawiloff, Zade and Tschermak, though by other methods. It may be 
assumed that the unknown stock of Tritirum vulgare had 7 haploid and 14 
diploid chromosomes, as is the case for rye (Secalc cereal e). The determina- 
tion of the number of chromosomes of Trihcum dicoccoides would be of great 
value as it would help to determine the stock of cultivated wheat. The 
sterility of hybrids of certain species of wheat is partly due to the fact that 
during meiosis m species with an abnormal number of chromosomes these 
chromosomes often divide irregularly with formation of sterile pollen grains. 

181 - The Work of the Genetic Station of V^rrifcres, France, since 1902 . — mf.unissij.r, 

A, in the Unlit tin dc la Soctete N itwiuil* iV icchmatalton, Year I, \Y, No 2, pp H-.S 54-3 
Figs, No j,pp 81-90-I-2 Pigs , No i, pp. 115-1-1 *f 1 IV . N<> S, pp x 3 4-3 36. -|- 
4 - Bibliography of is Publications Piris, iqiS 

The genetic experiments at Venieres date back to the foundation of 
the station in 1815, but it was only in 1902 that new and important experi- 
ments were undertaken by M. P. me Vilmokin with the object of verifying 
Mendel's law and determining its application to new cases. The Verrieres 
experiments were started with peafc the plant used by Mendel, but extend- 
ed to many characteis Mendel had not studied. They were then extended 
to potatoes, beets, beans, cereals and several other plants. The author sum- 
marises the different characters studied and the problems raised during the 
course of the experiments from 1902 onward. 

Peas. — Characters studied: — 

1) Shape of seed. 

2) Colour of cotyledons . 

3) Colour of seed- co at. 

4) Shape , size and structure of ripe pods. 

5) Colour of unripe pods . 

6) Arrangement of flowers. 

7) Length and development of stem. 

8 ) Colour of flowers and leaves. 

9) Adherence of seeds to each other. 

[ 188 - 181 ] 
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10) “ Acacia ” foliage . — Under the name of “acacia” is cultivat- 
ed a variety of pea of the Verrieres collection which is very curious as it 
is completely devoid of tendrils as a result of the absence of a factor which, 
in normal plants, inhibits the development of leaflets after the first pairs 
and replaces them by tendrils. This absence of tendrils, which is a disad- 
vantage, as the plants cannot support themselves without props, may in 
some cases be useful. In Holland, for example, where the pea is extensively 
grown for the production of seed to be eaten dry, large varieties giving a 
high yield are used. The plants are grown in lines and not propped. Dur- 
ing hoeing the plants are thrown alternately from one side to the other, an 
impossible procedure when the plants are sufficiently developed to cling 
together by tlieir tendrils. In exceptionally wet years the plants may be 
smothered by weeds and the crop seriouslv compromised. To obviate 
this disadvantage a strain without tendrils but having all the other quali- 
ties of the Dutch p *as was created at Verrieies. The absence of tendrils 
has also been combined with the fasciation of the Turkish pra. A fixed, 
semi-dwarf, fasciated variety without tendrils and with abundant foliage 
which does not cling has been obtained. This variety should be of value 
in Sweden, where the pea is cultivated as fodder. 

n) Number of flowers per peduncle. 

12) Colour of hilum. — The hi lum of the seed in most varieties of 
peas is colourless, or paler than the rest and in a few strains only is there 
a very distinct black mark showing exactly the point of attachment of the 
ovary. This cliaiactci " black liilum ”, much studied at Verrieres and 
by TsChhrmak, is dominant to the character “colourless hilum ”, Cer- 
tain curious cases occur which have never been satisfactorily explained. 
On one hand plants sometimes occur with mixed hilums, i. e. seed with 
black and white hilums in the same pod, and, on the other, there is a close 
relation between the violet colour of the seed coat and the presence of the 
black hilum. It seems that the plant bearing violet seed spiings from seed 
with a black liilium 

Wheat. Chat actors studied : — 

r) Compactness of ear . — This character has been studied particular- 
ly by Spriyi*MANN and by Biffhn. The character “ loose ears ” is domin- 
ant to the character “ compact ears ”, but in some cases the ear in the F x 
is of intermediate compactness. 

The difference is very marked in the Verrieres crosses, Touzelle anone 
wheat X Massy, which, in F x gives a loose ear, and Touzelle anone X Hc- 
risson sans barbes, which gives an intermediate F t 

2) Presence or absence of awns . 

3) Hairiness of glumes . 

<*4) Colour of ear . 

5) Ramifications of ear . — A typical cross from a point of view of 
the re-combination of characters is that made at Verrieres in 1911 between 
Ble de miracle (Triticum turgidum , variety with much-ramified ear) and 
Polish wheat ( T . polonicum , distinguished by its long, leaf -shaped glumes). 
The F x plant was quite normal in its non-rami fied* ear and normal sized 
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glumes. In F it however, there was a great variation, with the reappearance 
in a strictly Mendelian ratio of plants with the ears of Miracle and those 
with the long glume of Polish wheat. The characters were also combined 
and very curious plants with very ramified ears and long, leaf-shaped 
glumes were easily fixed. 

6) Height. 

7) Supernumerary spikelets. 

8) Resistance to rust. 

9) Colour of seed. 

10) Periodicity. 

11) Presence of bracts at the base of the ear . 

12) Fragility of axis. 

By selection and suitable crosses new and good varieties of wheat have 
been obtained, including (in addition to the well-known Hybride Inversablc 
de Viltnorin and Ble des Allies) : — i) a hairy and hearded wheat, resistant 
to scorching, created especially for the Balkans ; 2) a series of hard beard- 
’ less wheats; 3) a wheat for South Algeria, obtained as a result of crosses 
made to study earliness between a veiy small wheat with very hairy 
glumes, received from the extreme south of Algeria, and the ordinary, high- 
yielding French varieties ; 4) for Argentina, where the vaiiety most culti- 
vated and best suited to the climate is Barletta wheat ; ciosses have been 
made between this variety and the best French wheats. All the F x was 
sent to Dr. Backhouse, genctist to the Argentine Government, at Buenos 
Aires ; 5) with the same object in view Chili wheat, which can stand a long 
time when fully ripe (a very valuable quality in that country) has been cros£M 
with some of the best French wheats. Plants which tillered abundantly 
were obtained inthe second generation ; one, without special attention other 
than ordinary transplanting, gave, at a height of 49 inches, 53 culms and 
more than 1 700 grains. 

Oats. — Characters studied : — 

1) Colour of seed coat . 

2) Shape of panicle. 

3) Adherence of coal to grain. 

4) Earliness. 

Barley. — Characters studied : — 

t) Number of rows of grain per car . 

2) Colour of grain. 

3) Adherence of coat io grain. 

4) Smooth awns. -—A smooth-awned form was found at Verrieres 
in black six-rowed barley, whereas, in the other varieties, the awns are rough, 
owing to the presence of very fine teeth. This peculiarity, which might 
prove valuable in countries where barley is used as green todder (the«yery 
rough awns of the ordinary varieties wound the animals), Was studied at 
Verri&res. It arises from the absence of a single genetic factor, as is shown 
by the results of crosses with varieties with ordinary awns. The F i plants 
all have dented awns, and one quarter of the plants have smooth awns. 

Beet. The investigations made in the chemical laboratory at Ver- 
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litres on the enzymes of the sugar beet show that there is only one factor 
whose presence destroys the sugar. 

Characters studied : — 

1) Colour of root . — The white (absence of colour) is recessive to the 
coloured forms. 

2) Dehiscence of glomcndes , studied on a variety with dehiscent 
glomerules. 

3) Production of seed the first year (annual plants). — This character 
is recessive to the normal one. 

Cabbages, turnips, beans, onions and potatoes were all subjected 
to numerous investigations of practical and scientific value. Several fact- 
ors are concerned in \he colouring of the onion ; in many cases yellow , is 
dominant to red and u kite , but a recessive yellow is also found. 

Ornamental and medicinal plants. — The cross Argcmone mexicana 
(with yellow flowers) X A. platyceras (with white flowers) is an excellent 
example of marked and unexpected variations in F z as a result of numerous 
latent factors. Whereas the F 1 plants show characters intermediate to those 
of the parent with pale yellow flowers, the F 2 plants include a number of 
completely new forms as regards colour (shammy-leather colour) , the form 
of the flower (double), foliage, habit of growth, etc. 

The 'cross Saponaria ocymoxdes (with small, white, sterile flowers) X 
S.ocvmoides splendens (with large, pink flowers) gave inF v plants resembl- 
ing the splendens form, and, in F 2 , out of 8 plants, 5 with pink flowers, 1 
with white flowers, and 2 with white flowers which turned pink when open. 
The last, new form has been fixed and is called S. ocvmoides versicolor. A 
form with large, white, fertile flowers has also been fixed. 

Other ornamental plants studied were Digitalis , Gladiolus, Nicotiana, 
Petunia, Primula and 7 hladiantha. 

Treks. — Abies Vilmorini is a fine hybrid between A. Pinsapo and 
A. cephalonica, obtained artificially at Verrieres by H. DE Vilmorin in 
1867. A study of the F a showed marked dissociation of the leaves, certain 
plants returning to the A. Pinsapo type. 

182 -The Selection of Cereals at the “R. Stazione Sperimentale di Granicoltura 99 
of Risti, Italy. — Strampclli, N., in I. Hollcttino degh Agricolton Ualiant , Y<_ ir XX11I, 
No 4 ?, io-ii, pp 417 421. Koine, 1918 —II. R Stazione Sperimentale di Granuoltioa in 
Rieti, 11 Frumento “ Cailolta Shampelli *• n^lVanno agrano 1916 1917, Relazione a S h. 
il Mxmstro per I'AencoHura , ito pp Terni, tot 8 

During these last two years the “ R. Stazione Sperimentale di Grani- 
coltura ” of Rieti (1) has produced, by hydridisation and selection, valuable 
new varieties of cereals. Other varieties which were still being studied in 
1916 have given good results in numerous cultural tests and are becoming 
more and more popular with growers. # 

Wheat. — The hybrid Rieti X Massy No. 367, called 11 Carlotta Stram- 
pelli ”, is distinguished by its resistance to rust and lodging, its adaptability 

(1) The preceding work of the Ceteal Experiment Station of Rieti is summarised in a 
paper by Dx. G PaxanA, fhe Selection of Cereal* in Italy, R , JunOt 19* 6, pp. 777 781. [Ed ) 

[ 181 - 189 ] 
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to the soil and climatic conditions of northern and central Italy, and, 
above all, by it great productivity. In the Rieti experiment field it has 
yielded constantly during eight years more than 32.6 cwt. of grain per acre. 
During the four years it has been grown by several farmers and agricultural 
institutions it has everywhere given results confirming its superiority over 
all other Italian and foreign varieties of wheat. In 1917, it gave the follow- 
ing averages of grain (cwt. per acre) in excess of the varieties with 
which it was compared : — Piedmont, 7.07 ; Eombardy, 5.28 ; Venetia, 3.23 ; 
Tuscany, 3.58 ; Emilia, 4 36; the Marches, 2.94; Umbria, 6.00 ; Abruzzi- 
Molise, 0.98. 

Although the Carlotta Strampelli variety was created to supply a pro- 
ductive wheat in the plains and hills of central and northern Italy, it also 
gives good results in southern Italy so long as it is grown in very fertile 
and cool districts ; this was proved by the cultural experiments made in 
the provinces of Caserta and Avellmo, as well as in the uppei Agri valley. 
Basilicata. In this last district Carlotta Strampelli wheat yielded 11.4 cwt 
of grain per acre, exceeding all the other varieties — Original Rieti, 8.7 
Serpentina (Tnticum turt'idum), 7 5 ; Zingarella (Triheum durum), (1.7 
Vilmorin hybrid, 8 7, Bianco ( Inticum turguhtm), 7.4, Bianco peloso, 5.1 ; 
Panella 5.8, Hard spring wheats, 43. 

The material obtained in the attempts to create types of productiva 
wheat resistant to drought hits already given good result*-. In 1918 the soft 
beardless wheat Ga*gano gave 21.5 cwt of grain per acre, the soft bearded 
wheat Apulia 17.5, as compared with only 11.9 cwt. produced by the soft 
native wheat of Apulia, Bianchetta pughese. The hard wheat Dauno nuoJfc, 
however, produced 18.3 cwt. of gran, per acre as compared with 14.3 for 
the native hard wheat Duro di Puglia. 

Maize — Various ctosses made to obtain early, very productive var- 
ieties, with limited vegetative development, gave 341 new types. Among 
the most valuable t)f these as yet subjected to multiplication and district 
tests in the various localities of central and northern Italy, inav be 
mentioned; — Luigia Strampelli, Alfredo Sttampelli, Saverio Stram 
pelli, Principe Potenziani, Elena, Guido Baccclli, Ideale, Eureka, Pio- 
niere. 

These types show a maiked reduction in culm development, especially 
Guido Baccelli, the thin stem of which is out of all proportion to the very 
large ear. They all ripen early. The earliest is Pioniere ; in the plain of 
Rieti, sown after mid-May, it is already ripe about August 20, i e after 90 
to 100 days, whereas the local maize sown in May ripens only in October. 
The latest (ripening at the end of September) is Principe Potenziani, but 
it is also the most productive ; it has grain very rich in gluten and oil which 
ripens while the rest of the plant is still green and may be used as fresh fod- 
der. The types most resistant to drought are Alfredo Strampelli and Sa- 
verio Strampelli, especially the latter, which nearly always survives the 
aridness of the Foggia district, Apulia. All these new maizes give a high 
grain yield, sometimes exceeding 55.7 cwt. per acre. 
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183 - M BW de cant Jours” Obtained by Hybridisation and Selection at Nages, France. 

— VlttfLjSS, G , in the Revue internet, de G&n 6 t\ ]uc, Year V, No. 7, pp. 195-102 Nages, 
Tarn, 1918. 

This paper gives the re'sults of wheat selection work at tJie " Institut 
central de Genetique " at Nages, Department of the Tarn, France. The 
following characters were studied : — 1) earliness ; 2) resistance to disease 
both parasitic and non parasitic ; 3) resistance to frost. 

1) EarunESS. — The fine «eason at Nages lasts, on an average, 100 
days, from May 10 to August 10, so that, to obtain a good harvest and per- 
fect ripeness the vegetative period must be as short as possible. It is 
necessary to produce a wheat ripening in 100 days. All the commercial spring 
wheats tested at Nages fiom 1907 onwaids required 150 to ifvj days to rip- 
en, so that the vegetative period had to be reduced by at least 50 days, 
or % of the total. The results so far obtained make it possible to foretell 
with certainty complete success in the near iuture. Starting with 150 days, 
it was reduced first to 140, then, two years ago, to 120, and now it is 115 
days. Very soon it will be reduced to no., thanks to a variety called “ Cent 
jours de Laponie These 100 days correspond to the vegetative period re- 
quired at Lyngen, near Cape Noid, where wheat must ripen within three 
months. 

2) Resistance: to disease. — In the valleys of Nages the gieat humidity 
during June and July causes serious and wide spread attacks of lust every 
year. I11 the hybridisation and selection work varieties very lesistant 
to Puccmia were used and now , after 10 yeais, all the “ Blcs de cent jours M 
aie absolutely immune to rust, even in a y eat such as 1917. The immunity 
of these wheats is due, not only r to their eailiness which helps them to pass 
the critical period with rapidity, but also to the structure of the leaves 
which gives no hold to the mycelium of the parasite for vegetation or feeding. 
The wheats obtained also appear very resistant to bunt, smut, and lodging. 

3) Resistance to Coxae — Spring wdieats which grow r from May T to 
Septembei naturally avoid the winter cold. To satisfy the reouiremeuts of 
high, mountainous districts, attempts were made to obtain a spring wheat 
which could nho be grown as a wintei wheat : — 

a) as spring wheat , sowing during the second half of May and harvest 
during the first half of September ; 

h) as winter wheat, sowing at the end of August, flowering at the end 
of the following May, and harvest during the first 10 days of July. 

Seed may, theiefore, be sown from August till the end of the follow- 
ing May ; this is a great advantage in the distribution of work. Moreover, if 
the wheat is harvested at the beginning of July another ciop may be grown 
on the same soil during the rest of the fine season. To do this, however, 
the wheat must be able to bear a winter cold of from — 20° to — 25°C. To 
increase the resistance of the new varieties, Himalayan wheat and many var- 
ieties from Saskatchewan and Alberta, Canada, growing in the 53rd degree 
of north latitude, were used. 

Possible distribution op the new wheats. — “ Bles de cent jours ” 
do well from the saline springs of Camargue, where they ripen in about 85 

[ 18 *] 
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days, to the slopes of the Alps, where they will grown at altitudes of 5 140 
ft., and even 5 570 ft. in the mountains of Savoy. Natives of a granite 
district, where the soil is always light and aerated, they do not like the com- 
pactness of either calcareous or clay soils in winch the root, accustomed to 
air, suffocates. There are very few such soils in France, where they form 
barely 2 % of the arable land. 

184 -Origin and Qualities of “ Red Rock”, a New Variety of Autumn Wheat, in 

Michigan, U. S. A. — Spragg, F A , m the 7 fortieth Annual Report of the Apicultural 

Experiment Station, Michigan pp 4* s Tip*. I nn c nir, iqt~ 

Red Rock wheat is derived from a red seed obtained from an ear of 
Plymouth Rock [white), sown in the autumn of 1908 and inscribed under 
the number 970 003. 

Characteristics — Resistance to cold, very strong straw, excellent for 
bread-making. With respect to productivity, making the jield of Red 
Rock wheat equal to 100, the following figures were obtained duiing the 
test period 1912-1915 — American Banner, 74.3; Buda Pcsth, 68 ], Shep- 
pherd's Perfection, 588; Plymouth Rock (original), 73 4; Early Windsor, 
76.9; Mealy, 57.8; European Century, 8; ,1; Craig's Favorite, 86.9; Stoner 
Miracle, 73,4; Berkley, 79.1; Rock, 67. Babcock, 87.7, Pearly Ripe, 72.7. 

Red Rock is, therefore, much superior to all the varieties examined. In 
I917, more than 4 940 acres were sown to this wheat in Michigan State. 

185 -New Varieties of Wheat and Oats Selected at Svaldf, Sweden. — niiv>on, h n., 

ui the Sven<*cs Ute&dcfort nm^Ttdskn / i Yl.it XXWIIl, PI 1 pp iiSip) Malnio iqi8 

Svea wheat (191, " Sveahvctc *0826). - A new variety obtained^! 
Ultuna from the cross Pudel X Sammets. Its diaiacteristico aie - great 
resistance to cold (like the parent Sammets), si long straw, resistance to 
rust, high yield. This new variety is destined to replace the native wheats , 
in the most noithern districts of the wheat belt, wlieie it is impossible to 
grow Thule II successfully. 

Bjorn oats it (197, 0 Bjornhafre ” II, 01120 h), obtained by puie line 
selection from the Bjorn variety which it exceeds in yield and percentage 
of grain. 

Oat 199, 01163, obtained from the cn Guldiegn X Dala. This new 
variety ripens about the same time as Dala, the earlier parent, which it 
surpasses in yield, strength of straw, and quality of giain. This oat could 
be successfully grown in many districts ot central and noitlicrn Sweden for 
which the Guldregn and Eigowo varieties aie too late. 

186 - Greenhouse Experiments on the Rust Resistance of Oat Varieties, in the United 

States. — P\rkdr, J H , in the U S Dipartnunl of 4 nmtltun, Bxntau of Plant In - 

il'istrv KuHrtin No (>>o, i6pn , 2 Fiiy* -I- 1, Rlitis W» hm^oti F<bi 11.11 \ 1018 

In the United States extensive damage to oats is caused almost every 
year by two kinds of rust, stem lust ( P actinia tyamttm f. Avenac Iirikss. 
and Henn.), and crown or leaf rust ( Puccinia Loin , f. Avenue McAlpine). 
The paper under review describes a series of inoculation experiments made 
on numerous varieties of oats in a hot, damp greenhouse (conditions favour 
able to the development of rust) in order to obtain material for use in hy- 
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bridisation and selection work aiming at producing resistant types. These 
methods were adopted because simple observations made under natural en- 
vironmental conditions do not give an exact criterion of the degree of im- 
munity of a variety. For example, Sixty Day and Kherson, recommended 
as resistant, proved during the experiments to be very susceptible; their 
apparent resistance is only due to their earliness, which enables them to 
ripen completely before the occurrence of conditions favourable to the de- 
velopment of rust. The use of these two varieties as hybridisation material 
might, therefore, give unsatisfactory results. 

In all 3 256 inoculations were made at two different periods of growth 
a) the seedling stage ; b) the earing stage. Only two varieties proved com- 
pletely resistant to stem rust — White Tartarian and Ruakura Rustproof. 
Several varieties of the red-oat group ( Avcna sterilis) , including certain 
strains of Purt, Cook, Appier, Italian Rustproof, Red Rustproof, and Turk- 
ish -Rustpioot, proved very resistant to crown lust. Only Ruakura Rust- 
proof proved resistant to both kinds of rust. Several varieties resistant to 
crown rust are very susceptible to stem rust. Resistance to rust, is therefore, 
a specific character, which can be modified by hybridisation and selection. 

Conclusions. - The results obtained during the investigations de- 
scribed offer a basis for the choice of material in selection work. 

187 Stability of Hybrids of Pima x Gila Cotton, in Arizona, U. S. A. — kkaknfy, 

T II and Wixi.s, W G, 111 17 it inrncan IsidturalUt, Vol. T,U> Nos 622 G23, pp 

toi *> T y »nr> pi O *1ob'*r Nfi* mhf»r toT« 

Most of the pre\ ions hybridisation studies of cotton have been made 
with different varieties such as Sea Island (Gossyf>imn barbadense) and Upland 
[G. Jiirsitlnm), and Egyptian (1) X Upland. The resulting hybrids are very 
variable in the F 2 and following generations, andithas been impossible to 
fix them in spite of careful selection work carried out over 6 or 7 generations. 
Little is known, however, of the behaviour of hybrids of varieties of a same 
species. It is not known whether they aie less variable than hybrids be 
tween different species, thus making it possible to fix new and \ editable com- 
binations of characters. The investigations described, made in the Coopera- 
tive Testing Garden at Sacaton, Arizona, form a good contribution to 
the solution of this problem 

Method. — Two varieties were used, Pima and Gila, derived by muta- 
tion from Mit Afifi, from which the first differs moie than the second. Three 
generations of parents ~P lt P 2> P 3 — and three generations of hybrids - - F v 
F 2 , 1 ^ — were observed. Crosses were made between these hybrids and 
each of their parents. Thus, in 1015, some of the flowers of the F lt plants 
weie fertilised with the pollen of Pima and others with the pollen ol Gila, 
giving hybrids 3/ 4 Puna and 3/ 4 Gila. In 1916 these hybrids were, in their 
turn, fertilised with pollen from the parents, and produced hybrids 7 /s Pima 
and 7 / a Gila. 

( l ) Egyptian lotion docs not form a botanical species properly speaking, but is distin- 
guished fioiu Upland cotton by such character that thur h} buds fcehave as if obtained from 
,L cross between two distinct species [Author ) 
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Characters studied — Pima and Gila differ in 24 characters, only 
6 of which are independent, all the others being connected by physiologic- 
al correlation. Most of the characters are concerned with the shape or size 
of certain organs (e. g. length of internodes, leaves, floral parts, fibre, etc.). 

The leaf- -index ( le ?f~X kki) and boll index loo) vary greatly 

J (width / (diameter / 

in the two varieties. Three characters which could not be measured exact- 
ly were determined bv grading ; they are colour ot fibre, amount of fuzz on 
-seeds, and loughnoss of the boll surface (which increases with the greater 
number and deptli of the pits in which the oil glands are situated). 

Characters or the hybrids. -- i) 1 verage values. — In the simple 
hybrids, Pima v Gila, the* characters weio intermediate to those of the 
parents. 

2) Cocfficunls of variation — The most important fact observed was 
the stabilitv of the hybrids. The average variability of the P 2 plants did 
not exceed that of the most variable parent, Gila, and two F * descendants 
had the same low variability as the least variable paient, Pima. These 
facts point to the possibility of obtaining relatively uniform new \arietics 
of cotton by crossing varieties of one species. 

Distribution of characters. -- Ihe relative stability in the hybrids 
of three very important characters, length of fibre, leaf index, and boll in- 
dex, was confirmed. In tlieF 2 , the diffeicme between the maximum and 
minimum values was always less than for the patents. In the t tosses Kgyp- 
tiau X Kekchi (described by Cook) and Egyptian > Hindi (described 1 ^ 
Marshall), however, the maximum and minimum \ allies of the hybrids 
sometimes greatly exceeded those of the parents 

In the cross Pima X Gila the toughness of the boll, colour of the fibre 
and amouut of iuzz on the seeds, all included by li\LJ s and McLendon in 
<he list ot adelomorphous characters 111 coiton, behavt d like size and shape 
characters, showing no scission and ie-e nnbination in the Men deli an 
sense 

Other observations. — The behavioai of the hybrids * s Pima or 
Gila and 7 /» Pima or Gila is interesting. ' 'll e biometrical \alues swayed 
rapidly towards the preponderant parent, and in the 7 l b hybrids the influence 
of the other parent practically disappeared ; this is shown by the following 
figuies : 


Pima ... 

* Pima 7* -» [(Pima X Gila) x Pima] X Pima 
Olla 7 t - [(Pima X Gila) X Gila] X Gila . 
Gila 


Leaf index 

Boll index 

78 1 _t 0 1 1 

173 ± 0 x8 

7 *> 7 J- 0 63 

179 i 0 66 

94 1 ± 0 <1 / 

153 ±0.90 

93 I ± 047 

156 ± 0 5 i 


No mutation was observed throughout the investigations. 
Conclusions. — The characters of the hybrids Pima X Gila are inter- 
im] 
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mediate to those of the two pareuts. Certain characters which behave as 
allelomorphs in other crosses did not, in this case, give rise to any obvious 
segregation or re-combination. The F 2 and following generations are very 
stable. There is no genetic correlation between the characters. No domi- 
nance or recessiveness was observed in the characters. It should be 
possible, by crossing varieties of one species, to obtain new and useful com- 
binations of characters. 

188 -Selection of Sugar Cane Resistant to Frost, in the Gurd&spur District, India, 

S^e No 153 of this Rcvnw 

189 - Hybridisation of Eggplants, in the Philippines. — bayla, a s,m The Philip. 

ptn>' Aqncultumt, Vol VII, No. 3, pp (»(> 71 I, os B<.ftos, CXtobu, 1018 

In the Philippines pieferetice is given to native varieties of eggplants 
on account of tlieir flavour and the greater firmness of their flesh which 
makes them more satisfactoiy for cooking purposes than the foreign varie- 
ties. Native varieties are, howevei, infeiio r to foreign ones in size, yield 
and uniformity of colour which ranges from dark purple to whitish green. 
The results are given of a seiies of crosses between the Native Long variety 
and New Yoik Improved variety, characterised by Its globular shape and 
the uniform pui pie colour of its fruit. 

b\ Hybrids. — They differed from each of their parents by: — 
1) more vigorous giowth (the average diametei of the stem above the 
ground is 17 111111. as against 15 mm. ; 2) high resistance to bacterial 
disease (Haulin'* ^ularnii ear n m Ivrw. F. Smith) , 3) large production of 
fruit containing few seeds , 4) the intermediate, pear shape and inter- 
mediate colom of the fiuit. 

F 2 Hybrids They differ fiom the F % hybrids by:— 1) greater 
si/e and weight of their fiuit , 2) total disappearance of the resistance to 
bacterial disease which appeared in 7 \, }) colom of the iruit which in the 
F 2 of the New York Improved { v Native Long 5 cross, is a fine purple, 
resembling the colour wt the New York Improved variety in-'ead of guen, 
as in the F v 

It seems, theiefoie, possible to improve the native Philippine eggplants 
bv hybridisation and sell ction, thus ineteasing both the yield and size of 
the fruit. 

190 - Marquis (1) and Huron Wheats in Canada. — Mof g g , m ih mmton hxpn {menial 

haitns, Si atonal Hints, hast and British Columbia , No 10, pp s (>, Ottawa, March, 

t mi H 

Marquis wheat has done so w f ell in the prairie provinces that it has 
put the other good varieties introduced by the Kxperimtntal Farms into 
the shade. Canadian farmers have It ^ttd this wheat all ovei the country, 
but, as a rule, it has proved more suitable to the praine provinces than 
anv others 

Huron wheat w T as intended for the other parts of Canada. It was 
thought it would prove more valuable in the east than Marquis in the 

(x) Sec R June, 1918, No. 611. (hd) 
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great western plains. As, however, it is not primarily an export wheat, 
preference has usually been given to Maiquis. 

Both these wheats have led grain. Huron is bearded and has red 
glumes, whereas Mar juis is beardless with yellow glumes. The first threshes 
easily as it has not the close glumes which suits the second so well to 
districts visited by strong winds during the ripening period. Both have 
strong straw and ripen about the same time. On account ol their high 
gluten content and bread-making value Canarian wheats are much sought 
after by English millers, who mix them with soft English wheats de- 
ficient in these qualities. 

Marquis, which is unequalled foi hardness oi grain and bread-making 
value, is an ideal export wheat. The bread -making value of Huron enables 
good quality bread to be made of it, but it is not so valuable as Marquis 
for the export trade. It should, therefore, not be grown in the western 
districts with a high reputation, but may be recommended to farmers in 
the east and British Colombia as piobably the most vigorous, most pro- 
ductive and most satisfactory generally for most of the soil and climate con- 
ditions. In Manitoba, Saskatchewan, and many parts of Alberta, however, 
preference should be given to Marquis which is singulaily well suited to 
the requirements of these districts. 

191 Comparative Cultural Tests with Difterent Varieties of Wheal and Rye, in 

Sweden. — Ijung, K w., ill ,s vn '<s U 1 <& Ljorcnm s Tid^knft, Ye 1 XXVIII, H 4, pp 

i6t-i0<> M.i mo, i«n s 

The results are given of comparative cultural tests made in diffemit 
localities oi southern and central Sweden to dctcimine those in which rye 
should be preferied to wheat and vice versa. 

S valor. — ■ Varieties of wheat U sted : — Pan^ar, Sol, Bore, Extra Square-* 
head II, Native Swedish (“ Svenskt landthvete ”) Varieties of rye tested : — 
Stiarn, Petkuser, Bretagnei, Grey Oestergbtland K ye (“ Ostgota Gi^r&g ”). 

During the period iqoy-miy winter wheat produced slightly more than 
rye. Thus, Pau*ar gave an avoiagc of 44.7 cwt. of main pel acre, or 5.0 
ewt more than Stiarn, the best rye. Native Swedish Wheat produced 
31. 1 cwt. of grain per acre, or r.q cwt. moie than gr y Ocsteigdtland rye. 
On the other hand the oldest varieties of wheat, such as Sol, Boie, ^nd Extia 
Squarehead II, gave about the same yield in grain as Stiarn rye, i e. in 
cwt. per acre respectively : — 45.8, 35.5, 38.3, 36.7. Stiarn rye (3O.7 cwt.), 
Petkuser (31.2 cwt.) and Brctagner (35.6 cwt.) wheats gave a higliei grain 
yield than Native Swedish Wheat (31. 1 cwt.). These results show that the 
choice of the cereal best suited to a given locality depends less on the spe- 
cies than the variety , which, in its turn, depends largely on selection, by which 
it can be largely modified. 

Alnarp. — The difference between Pansar wheat and Stiarn rye is 
still more marked at Alnarp than Svalof. This is shown by the* yields in 
gram pet acre of these cereals respectively : - 543) cwt. and 24 5 cwt. Stiarn 
rye also proved inferior even to Guldkorn barley which yielded 31.7 cwt. 
of grain per acre. These unfavourable results may be attributed to the 
nature of the soil which is mostly compact, cold, and ill-suited to rye. 
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Bjerka Saby (Oestergbtland School of Agriculture, 2° of latitude furth- 
er north than Svalof). — Varieties of wheat tested : — Bore and Sol. Var- 
4 lettes of rye tested : — Selected Wasa and Petkuser. The average yields 
in grain for the period 1907-1917 (Bore 23.5 cwt., Sol 23.0 cwt., Wasa 18.6 
cwt., and Petkuser 17.8 cwt.) show wheat to retain its superiority over 
rye. 

Ulttjna. — Considering the northern latitude of this locality (6o°, or 
40 further north than Svalof) and in spite of the favourable soil conditions, 
wheat here loses its superiority over rye, producing the same quantity 
of, or often even less grain than, rye. The weather conditions are clearly 
more favourable to rye. 

192 - Comparative Cultural Tests with Barley, Spring Wheat and Oats in Different 

Parts Of Sweden. — lyJVN6. E W., ill the s vcn*i s Utsadi lorcnin 's fnlikri f t t Year XXVIII, 

I»i 4, pp ibt) 172 Mahno, 1918 

The results are given of a series of comparative cultural tests with 
different varieties of spring wheat, barley and oats, made to determine 
which of these cereals are best suited to given districts. 

Svalof. — Varieties studied : — V&rparl and Kolben Wheats, (lull 
korn and Prinsess barley ■», Segei and Guldregn oats. During the experi- 
mental period 19 >0-1917, barley gave the best results, proving much super- 
ior to oats and still more so to spring wheats. The yields obtained, in 
cwt. per acie, were:- Gullkoin 25.0, Prinsess 24.2, Seger 21. 0, Guldregn 
21.8, V&rparl 20.5, and Kolben 19.9. 

Alnarp. — The superiority of barley over the other two cereals was 
yet more marked. Its grain > ietd exceeded that of oats by 7.2 to 7.9 cwt., 
that of spring wheat by an average of b.4 cwt. Wheat seemed equal, or 
even superior to oats as a result of the particularly favourable soil and 
cultuial conditions. 

Bj Erica-Sab's \nd Ultuna. - Barley remained the best and spring 
wlieat came last. The grain without glumes has been t. ken into ac- 
count in calculating the yields of both barley and oats. 

103 - Cereals and Leguminosae of French West Africa. — s. e No ip> oi tin- Rtvuwe 

194 - Potatoes of the Canary Islands. - Boi^, J) , in the Hull dm th la Son etc National 

ti A celt mil at ion iL I mm, Yen J y \Y. No i\ pp 560 5 “u P iris, Dei unbtr, iqiS 

Potatoes have long been grown in the Canary Isla ds to supply 
Knglaud with early ones. To assure ptod action seed potatoes are sent 
from England each year in October or November to the Canary Islands 
because, in a subtropical climate, the European varieties must be renewed 
if a lemunerative yield is to be obtained, as disease and degeneracy 
rapidly make the tubers unfit for reproduction. Tubers received from 
England are cultivated in winter, from October to May. There are, 
however, in the Canaries, local varieties which have been grown by the 
peasants for years, and are perfectly adapted to the climate. These 
potatoes give a much higher yield than do the Etyopeau varieties and 
are preferred b.y the natives because, iustead of being floury, they 
have firm, consistent flesh. 
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At the request of the author, vice-president of the “ Societe nationale 
d'Acclimatation de France ", the French Consul at Teneriffe sent the 
Society tubers of the Papas blancas, Papas negras, Papas palmeras, Co- 
lorado's de Baga, and Melonerns varieties. Some of these were sent to the 
Paris museum and to the firm of Vii morin- An driettx & Co. to be com- 
pared with other known varieties. Other* have been sent to Algieria, 
Tunis and Tangiers for cultural tests in these countries. 

195 - Roots and Tubers of French West Africa. — B«.c No 146 of this Review 

196 - Cultivating and Ensilage ing Goat’s Rue to Free it from its Bitter Element and 

Make it Usable as Fodder; Experiments in Italy. - No ros of this Review . 

197 - Relation between the Length of Cotton Fibre and Rainfall, in the Lesser An- 
tilles — Kuisick, R Ti , \\\ the Wc'f full in bulletin, Vol XVII, No j, pp 70-82 -j 

T l)i, mi am Ilaibulos, 1918 

In Egypt, after irrigation, cotton fibre grows long in a very few days. 
At the I, a Guerite Experiment Station, St. Kitts (Lesser Antilles), the 
author noticed that in 1917-1918, a very dry year (during August, when 
Go % ol the flowers open, there were only 7O mm. of rain), the fibre in se- 
lected Se;i Island plants was shorter than in the previous yeai when, dur- 
ing the flowering month, 27 9 mm. of rain fell. He also observed that 
the staple of bolls which open late (tin* second half of October) is some 
millimetres longer than that ot bolls which open earlier (beginning^f 
September). In 1917, toi example, the staple of bolls bursting on Septem- 
ber i.j was 49 nun. long, that of bolls bursting on Octobei 18, 57 rani, 
long. This was because the bolls which opened latest were from flowers 
which had had benefited by 177 mm. of lain dining their critical period 
(from the 15th to the 2!st (lay aftei flowering), whereas the bolls which 
burst fiist came fiom flowets which had had only ^>4 mm. of rain during 
their critical period. Curves of the rainfall during the first 24 days of the 
boll’s growth and the length of the staple at the time of dehiscence proved 
very similai. This seems to show that, in the I.tssci Antilles, the length 
of the fibre depends on the amount of water the plant Torches dining the 
critical period of the growth of the bolls. 

198 - Possibilities of Cotton Cultivation in the South Pacific Islands. — The Board of 

Trade Journal, Vol Cl, No 1 184, p 260. L ,i uci< n, 1918 

With suitable labour and a fair market, the South Pacific Islands, ac- 
cording to the Report of the Inter-State Commission of Australia on the 
trade of the South Pacific, offer a wide and promising field for cotton cultiva- 
tion. In New Caledonia and the New Hebrides the French have shown 
how promising is this field both from the point of view of production and 
consumption. 

New Caledonia. — A recent Consular Report states that it was only a 
few years ago that cotton growing was started in New Caledonia, but it is 
already a flourishing industry, and promises to assume important dimen- 
sions. It first appears in the list of exports in 1908, with a total of a lit- 

[ 194-1 t8j 
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tie over half a ton. Since then progress has been rapid, as the following 
figures show 


lyofc IX cwt. worth £ 44 

1909 3 tons » £ 275 

1910 12 £ 85k 

1911 4 1 » * £ 3 633 

1912 • ■ . . ... 197 « £i 5 536 


The value of cotton exported in 1914 was £7300, as against £10,000 
in 1913. Owing to the fall in price of cotton due to the war, planters held 
their stocks. A considerable quantity of cotton seed has also been exerted 
from New Caledonia. 

Commenting on the quality the authority states that the plant grows 
well, even in the poorest soil ; and in good soil, where proper care is 
taken, yields abundantly, the average in such cases being between 1 300 and 
1 500 kg. (2 582 and 3 254 lb.) of seed cotton per hectare (2.47 acres). In 
the most favourable spots and under careful cultivation the yield is said to 
be considerably higher. 

The quality also is excellent. In 1912 the cotton was quoted on the 
Havre market at from 15. id . to 2*. per kg. A small consignment was re- 
cently sent from Noumea to Liverpool, and is reported to have been sold 
at a higher price than the maximum paid at Havre. The price paid to loc- 
al planters is 4.8^. pel kg. (unginned). The present area under cotton is 
estimated to be from 800 to 1 000 hectares (1 97b to 2470 acres). 

An interesting feature of cotton cultivation in New Caledonia is that 
it is not annual as in America and Egypt, but perennial, the cotton plant, 
in consequence ol the absence of irosts, thriving and producing for many 
veais. The growing of cotton in New Caledonia has been encouraged by 
tlu* establishment at Noumea of a cotton-ginning plant. The variety of 
cotton cultivated is the (lossypinm peruvianitm , 

New Hkhkidus. In an article on the New Hebrides, which appeared 
in the L* Occam e Frtin^nsc, it is stated that the French colonists have only 
tried cotton-growing during the last 3 years. Thev entered into this ven- 
ture with hesitation in view' of the frequent rains. The results have dissi- 
pated their fears, and the surprising thing is that the Island of Santo, the 
most lmmid, has succeeded the best in this new cultivation. Over O91 289 
kg. ( 08 1 tons) of cotton w’ere exported from the New Hebrides in 1914. 
Tlie quality is reported to be excellent. 

Bismarck Archipeiacvo.-- Experiments were made by the German 
authorities in the Island of Bougainville (Bismarck Archipelago) with Cara- 
vonica cotton which gave an exceedingly fine staple of i 3 ' j inches in length, 
described as strong and of good colour. 

British Pavfa. — In J915, 100 acres w r ere under cotton in British 
Papua, the product of which, to the value of £3 300, w^as exported. The 
Assistant Resident Magistrate of the North-Eastern Division, in his Report 
for 1914-15, stated that he had obtained a supply cotton seed, and as 
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opportunity offered he distributed this among the villages, with instructions 
as to planting. 

Fiji. — In 1880 the cotton crop of Fiji was valued at £30 000 but its- 
cultivation gradually gave way to more profitable products. Efforts have 
recently been made by the Fijian Government to resuscitate this industry 
by supplying, free of cost, to the Indian population the necessary seed, and 
by providing for the purchase by the local Agricultural Department of the 
cotton harvested. The estimated area under cotton in 1914 in Fiji was 530 
acres, as against 24 acres in 1913. The amount of cotton purchased by 
the Agricultural Department in 1014 and early in 1915 amounted to about 
10 000 lb., all grown from seed distributed from the Governmental 
Experimental Station at Lautoka. It is anticipated that the cultivation 
of cotton in Fiji will extend amongst the Indians settled there. 

Toni » an Islands. —In the Tongan Islands Protectorate, the climate 
and soil of many parts of the group are said to be particularly well adapted 
fo the establishment of a successful cotton industry, and it is anticipated 
that before long cotton will be added to the^products of these Islands. 

Tahiti (Society Islands). — In 1865 and 1866 the cotton crop of Tahiti 
(Society Islands) was valued at £100000. Cotton is now, however, but lit- 
tle cultivated in the Society Islands, principally owing to want of labour. 

It will be observed that the localities mentioned are scattered through- 
out the greater area of the South Pacific Islands, and they demonstrate at 
least that cotton mav be successfully grown on a very large scale if the price 
offered therefor and the labour available offer sufficient inducement. 

190 - Textiles and Fibres oi French West Africa. — see N«». 146 01 this Revuw 

1 >0 - Observations on the Cultivation ot some Oil-yielding Plants in Indo-China (iL — 

Chevaliir, \ , mthc Bulhtin ecmxomiquL del' IndocHnt , Yeai XXI, New Scths No 129, 
pp. ^00- Hanoi -Haiphoia*, Much April 191^ 

The author describes observations he made on the oil-yielding plants 
of Indo-China during his tour« rhere In addition to the castor-oil plant, 
the cultivation of which has spnad evei) where in Jndo-Cffina as a result 
of the demands of the Supply Service of I ranee (2), the plants wffiich most 
attracted the author's attention w r ere the coconut, the oil palm and some 
forest trees. 

1) Coconut (3). — This is the most valuable tree foi cultivation in 
Cochin-China, Cambodia and North and Cential Annain. In the pro- 
vineies of Gia-dinh and Bien-hoa, in marshy land wdiich at first sight ap- 
pears suitable to rice only, are several experimental plantations which are 
doing well. In these maisliy soils, rich in humus, the coeomri does well 
so long as it is planted 011 land sufficiently high above the water level to 
pieveut most of the rools from being soaked. The soil is raised by dig- 
ging between the 1 ows of coconuts and heaping the earth loundthe foot 
of the trees. A series of small, parallel canals is thus made between the 

(i) set* R. July, 1918, No 70 s — (2) Sec R Nov, 1918, No 128S. — (3) See No 201 
of this Renew (Ed.) 
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coconuts. Sometimes the soil round the foot is raised yet more by add- 
ing each year composts and vegetable mould taken from the canals around. 
This mud, mixed with a little lime, makes an excellent fertiliser. At the 
beginning of plantation in marshy land and during the three or four first 
years, the expense of upkeep may be greatly reduced by growing rice in 
the land where canals have not yet been dug and which is raised only 
round the foot of the coconuts. As the leaves of the coconuts grow 
larger and the land is divided into canals and hillocks rice-growing grad- 
ually becomes impossible. It is, however, espcially in the red soils of 
Cochin-China and Cambodia that the future of coconut plantations seems 
most promising. 

Methods adopted by natives of Cambodia to conti ol Orydes rhino- 
ceros are described. M. Xf,t, President of the Court of Cassation of Cam- 
bodia, sui rounds the upper part of the coconut trunks, especially the 
axil of the leaves and the parts near the terminal bud, with intertwined, 
thorny twigs from lianas, veiy common in tht hedges round the village, 
known locally as “ Vbeur bae tamnoeup ” ot “ Paula cst M These plants 
are Acacia pennata Willd, and a related species as yet undetermined ; 
climbing Cacsalpima may also be used. These intertwined thorny 
twigs sjop the insects during theii night flights and in the morning 
the children collect and de c trov those which have fallen at the loot of 
the trees. 

M. Poitn, Minister ot Wai at the Couit of Cambodia, uses a some- 
what different method The uppei pait ol the trunk, especially the axil 
of the leaves, is sunounded b\ rice straw instead of thorny tw r igs. This 
effectively prevents the insect from boring galleries into the palm. M. 
AT \ktin r>i: P A J v AT T COT t KT has observed that if ( avna is grown round young 
cocoonut trees On tie s cannot reach the trunk, and the fallen insects may 
be collected from the ground even' morning. 

2) Oil palms. — The Flacis gmneensis, a native of West and Equa- 
torial Africa is also very valuable 111 Indo-Cliina. The yields obtained 
fiom the few plantation .experiments made, although not so high as those 
in Malaysia, where they are ically remarkable, are, ne\ ertheless, woithy 
of attention. It is essential to introduce good varieties into Indo-China, 
and it should not be forgotten that oil palms demand much attention. 

j) Forest trees . — - The author had occasion to study the wald oil* 
vielding trees of the Indo-Chinese forests. Some of them are cultivated 
by the natives in Tonkin and North Ann am. No species of the foiests 
of Cochin China or Cambodia seem adapted to rational exploitation be- 
cause of the way the trees are scatteied through the forests and their 
low, irregular yield. This applies particularly to Bassia , two species of 
which are known in Cochin-China and Cambodia, and SchletcJtcra tnjuga 
(Sapindaceae ; wrongly considered by Lkureiro to be a pistachio tree and 
called by him Pistacia oleosa). An exception should, however, be made for 
a Myristicaceaeous plant which is fairly common in the Saigon district 
and the province of Bienhoa, Honfeldia Irya (Gaerth.) Warbuig, ffcund 
in marshy lands. This tree gives high yields of oil seeds (as much as 
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no lb. according to M. Girard) which contain up to 50 % of fat. The 
tree grows faiily rapidly. 

201 - The Coconut Tree in Cochin-China (1). — 1. Morange, v., in the tony h d* Apicul- 
ture colonial <*, Gonvernment zenfral de V Indochwe, Bulletin No u, Saigon Series, pj). 13* 
23 Siigon, 1918 — II Oirvrd, K, De Uinta & ties cultures intercalates de cafeiers 
dans les h6v6is ct <1 in- le-» coeotieis, m BulUtin ' conomiquc d rindoihim.Yc'dt XXI, 
New Sorits, No 120 pp 1 >0 1 0 

I — In addition to the small crops of coconuts, very common in most 
of the villages of Cochin-China, there are over 17 297 acres of native indus- 
trial coconut plantations in Lower Cochin-China, divided into numerous 
small estates, generally from 7 to 25 acres in area, and never larger than 
75 acres. There aie about 2 470 acres of European plantations. These 
are new, and will not be in full bearing for 5 or 6 years at the least, when 
their yield will represent r 500 to 1 (>oo metric tons of copra alone. In 
a few years there should be an export not exceeding cS 000 to 10 000 
metric tons. 

An enquiiy made in 1912 showed there to be about 370 bbu acres of 
uncultivated land m Cochin-China which could be utilised for growing 
coconuts ; ot these 247 010 are “ red soils ” (2) and 123 550 alluvial or 
sandy soils. In addition to rubber trees, it should be possible to grow 
large coconut plantations in the led soil, of winch there are at least 988 440 
acres in Cochin-China. ThK work has been started by the “ Societe des 
Plantations ” of Au-loc. 

The Administration has attempted to encourage the cultivation ^>f 
coconut trees and the production of copra. A decree of the Governor 
of Cochin-China, dated December 11, 1912, laid down sanitary measures 
for the control of insect pests (Oryctes rhinoceros and Rhvncophonis). 
In 19L), land on which coconut trees were grown was exempted from all 
taxes during the fiist seven years after its cultivation was begun. During 
the eighth )"ear only and during the ninth 2/ 8 of the area are subject 
to taxation ; from the tenth year onwards the whole plantation is taxed. 
This measure applies to all plantations cf at least 2 w % acres owned by 
one person and containing a minimum of 100 palms regularly spaced. 
The varieties giown must produce copra nuts, not milk nuts. 

The trees in European plantations are planted 2b to 33 ft. apart 
those in Annamite plantations 14 % to J 6 ft, sometimes 20 ft, apart; this 
is too close and is detrimental to the growth and productivity of the trees. 

Like all tropical plants grown extensively the coconut needs careful 
attention, well-prepaied soil, seed from high-yielding trees, careful plant- 
ing at sufficiently large distances (26 to 33 ft.), irrigation where possible, 
or else dry farming during the season when there is little rain, and control 
of insects and fungi. A well-kept plantation should yield from 9.5 to 
1 1.9 cwt. of copra per acre, but improved methods should raise this yield 
to 15.9 cwt. Cochin-China is only a fraction of the part of Indo-China 

(1) Sec No 200 ol this Rincu (2) Tor “ Re I soils ", set No 205 oi this Rcvuw. (Ed ) 
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where coconut might be grown ; this tree has possibilities in both Annam 
and Cambodia. 

II. — The growing of coffee betweeu coconut trees planted, like rub- 
ber trees, at at least 3b ft * 33 It. is recommended (1) 

202 - The Hankow Tea OiI(.) Industry. — CtJNMVOHAM, E vS , m Gommcru Reports , 

No. 1 61, p. 134 Washington, 1) C , 1018 

The product known as tea oil is not pioduccd by the tea plant (Fhca 
suirnm), but is pressed from the seeds of rhea Sasanqua Nois., known 
as the “ eb'a-vu jcuo-tzu, ” a relative of the true tea plant, from wliicb 
it may be readily distinguished by its hairy shoots. It is a shrub common 
as a wild plant in the sandstone ravines of north central vSzeehuan. In 
parts of eastern China it is abundanth culti\ ated for the sake of its oil, 
but in the west the writer only met with plantations in the district of An 
Hsien. It is, however, reported as being cultivated in the department of 
Kiting Chou and elsewheie. The oil is used t > adulterate col/. a oil, and by 
Chinese ladies as a dressing for their hair. The refuse cake is a good 
fertiliser and when applied to nee fields is said to destioy the earth worms 
which often attack the voting rice plants Tea oil is chiefly produced in 
Hupeh and Hunan Provinces, and it is said that it i^ offered on the 
Hankow market to the quantitv of about 20000 piculs (1 picul --- 13 } % 
lb ) per rear It is stated that there is but one grade, but because some 
of the oil is not properly settled and drawn off it contains dirt which 
naturally reduces the value of the oil. 

The exports of tea oil from Hankow deci eased considerably duiing 
1017 as compared w itli the preceding four years, as shown b\ the following 
figures 1913 , 895 400 lb., valued at $>55 082; 1914 , 2 361 000 lb., $111,481 , 
1915 , I 917 500 lb., $00 907, 1916 , t 57 2 800 lb , $63 <jf)i; and 1917 , 712 133 lb , 
>44 2 3(1 

203 - Vegetable Dye-stufTs of Japan. — Du BouhI ot Jm it foutntl \o Cll, Nov Sines 

Vo its* \<) m J on '<*ti I umaiv <1 1 itu 

Ore at attention lias leeently been given 111 Japan to the utilisation 
of vegetable dye stuffs. The Department of Agriculture and Commerce 
caused investigations to be made which showed then to be some Oo var- 
ieties of trees and T2 varieties of plants suitable for the extiactiou of 
dyes. These varieties include . ~ 

Pmu s ( lensi flora (“ Aka-matsu ”) Pound wild tliioughout Japan. 
The leaves yield a dark brown dye used ioi cotton yarn. 

Puius 'lhunbcrgu (“ Kuro-matsu "). This gives a dark dye. A 
factory in the Kagawa Prefecture evtiacts the dye as follows — to 10 
parts of fresh leaves are added 3. ] parts of sulphur and 10 parts of sodium 
sulphite, and the mixture heated with watei for 5 houis. The dye obtained 
is much in demand. 


(1) So. No -icis ol thi» Rivu’i — (2) See .ft. , !-ept , No. <110, lEil ) 
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Chestnut (" Kuri — When treated with copper sulphide the bark 
gives a dye used for saddlery wares. The leaves and bark yield a black 
used for dyeing silk “ haon ” (outer garments). The toot gives a yellow 
used for staining furniture, etc 

Quercus dentata (“ Kashi wa”). — A decoction of tlu. batk gives a 
khaki colour used foi dyeing hemp, cotton, etc 

Q. scrrata (" Kutiugi ”). — The leaves collected in September and 
gtermented give both brown and dark green dyes when boiled. 

Pomegranate (“ Zakuro ”). The bark yields a leather dye. 
Panama cuspidata (“ Sliii ”). - A dye foi fishing nets is extracted 

ipom this tjee 

Camellia japonic a (“ Tsabaki ”). - The leaves when pressed yield a 
cen used lor dyeing cheap mosquito nets. 

Mynca tubra (“ Ynmaromo ”). - The juice extracted fiomthey aves 
and bark gives a dye for fishing nets and a priming ior indigo deVing ; 
it is also used fot dyeing khaki uniform doth 

Aleunies cordaia (“ Abura-giri '*), Queruts Giloe (" Icliii "), f uhlans 
Sieboldii (“ Oniguiurni ”), Ra phi ole pi s japonica (“ Shari xnbai "), etc 

Among the plants yielding dyes may be mentioned Sivertia chine mi* 
(“ senbiui ”), Lespedcza pilosa (“ Neko-hagi M ), and Coptic s]). (“ Oien ”)• 


204 - American Sumac. — Veiuh, F 1\ midRoi.Btts, J. S in UntUd blufe* Depaitmenl of 
Agriculture, Bulletin No 70b Contribution from l he Burtau of Chemistry* pi> 12 + 5 
Tables Wabhington, D C., iyi8. 

Sumac grows wild and abundantly on uncultivated land in the Unifed 
States paiticularl) east ol the’ Mississippi River, practically the only kinds 
of sumac gathered are dwarf (Rhus copallina U) , white (Rhu* plabra L.), 
and staghorn (Rhus hirta (I, ) Sudw ) ; the consumption of domestic sumac 
in the United States was, during the two or three years prior to 1917, 
more than 10 000 000 lb. anuallv and the general importation of ground 
sumac from 10 700 000 to 23 500000 lb 

Aineiican sumac as now prepared for market contains less tannin, and 
is linieli inierioi in colour to imported Si< ilian sumac Properly gathered 
and cured domestic sumac leaf contains from 25 to jo° 0 oi tannin, practi- 
cally as much as Sicilian sumac leaf. 

Owing chiefly to 'lov quality, due to careless gatlienng and curing, 
the gatherei has received in recent years a low price for American sumac, 
from (>o cents to $1 10 per 100 lb Carefully gathered and properly cured 
Sicilian sumac leaf sells in the United States at from >2 . 50 to #4 per too lb. 
A better product, both in colour and tannin content, is obtained by pro- 
per gathering and curing and by the separation of the stalks 

The development of the American sumac industry and the production 
of bright, uniformly and properly cured sumac can be accomplished only 
through the earnest and, wholehearted cooperation of the buyers and the ga- 
therers. The buyers must make even’ effort to stimulate the proper gather* 
ing and curing by offering better prices and through careful instructions 
in proper methods of gathering, curing, and packing. 



Rtri&BER PLANTS 


^3 


205 ~ The Rubber Tree in IndoChina. — i. chevalier, a , Generality sur rfaevea, Con- 
i *res gintral . I' agriculture colonial c, Guuvemmenl general de I'lndocfune, Bull. No 7, Saigon 
Scries, pp. 3-1 fcf Saigon, 191 8 — II. Girard, E, Developpetm nt it avenir Ue ia cul- 
ture dc Thevea, Ibid., pp. 19-28 -- III. A , Le u clean weeding ” et la culture 

de l'arbre a caoutchouc. Ibid , pp 29-38. — IV Jacque, I,., Ee.s plantations d’he\eab 
dans les terres rouges <lu nord dc la province de Thudaumot Ibid , pp 39 ^3 — V Mo- 
ranoe, R , Notes sur la culture de Vhfcveu en Cochuichmc, Ibid , No ti, pp 1-13 — 
VI. GIRARD, K , I)c rcspaccmcnt dcs arbres daus les plantations d'hevea : ik l’nitesCt 
dcs cultures Intercalaires des cafeiers dans les heveas. Bulletin economiqui dc I’lndo- 
chim\ Year XXI, No. 129, pp. 218-231. Hanui-Haiphong, Maich April, 1918 

I. — Miscellaneous remarks on rubber. - The development of 
rubber growing in Cochin-China is one of the most important events in 
the economic history of the French colonies,; it is the tirst example ot a 
modern crop cultivated in these colonies on a large scale and, in spite of 
innumeiable difficulties at the outset, its success has exceeded the hopes 
of even the most optimistic. The oldest rubber plantations in Indo- 
China, started at the same time as numerous other similar plantations in 
Malaysia and Ceylon, have been improved by all the methods adopted in 
the best estates devoted to rubber intheCential-Kast. Nowhere in the world 
are there agricultural enterprises better organised or bettei kept than cer- 
tain laTge plantations in Cochin-China. And yet this crop is only in its 
infancy and what has been done is veiy little when compaied with what 
remains to be done. 

At present there die 400 aeies ot plantations in Cochin-China and 
about 2 470 in the rest of Indo-Cbina. These crops increase by some 
2 500 acres a year, and could increase yet more if more French capital 
were invested in their development. The oldest plantations weie started 
in 1897, but large estates have been burned since 1907 only. In 1917 the 
rubbei yield was about 800 metric tons. About 5 million trees will be 
ready for tapping in 1922. Taking the average yield per tiee as 800 gm. 
a total yield of 4 000 metric tons may lx j expected, and a tew years later 
almost double that quantity may be hoped foi f 10111 the j lan tat ions at 
present in existence in Indo-China. Most of thesi plantations aie in the 
eastern pi o vinces ot Cochin-China. To the west of Cochin-China, in Cam- 
bodia, are large stretches of land which also appear very well adapted to 
rubber growing, but this district is little colonised 

In Cochin-China soils in which rubber mav be grown au divided into 
“ red soils ” and “ grev soils \ The 4 led soils ”, of volcanic origin, 
are very fertile and suited to the cultivation ot all tropical plants grown 
on a large scale They are found in the north of the piovince ot Thudau- 
mot and in the east of the provinces of Bienhoa and Baria. They cover 
a large acieage in South Ann am and, in Cambodia, at least 2 470 000 acres. 
Unfortunately they are always far from the large Annamite or Cambodian 
centres and, as a rule, are inhabited only by a primitive forest population. 
Labour has to be imported and much difficult clearing work done. 

41 Grey soils ” are nearly always sandy soils derived from alluvion 
or the decomposition of under-lying sandstone. They vary greatly in 
composition and fertility. They cover very large areas in Annam, Cam- 
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bodia, and Cochin-China, where they are used for growing rubber,, espe- 
cially near large centres. They are easy of access and in non-marshy dis- 
tricts. labour is easy to find and the cost of clearing minimum. 

At the outset a rubber plantation in grey soil would, therefore, cost 
less than one in red soil, but later it would entail higher expenses for fer- 
tilisers and main ten a nee to counteract the low fertility of the soil m some 
districts, fortunately rubber is one of the least exacting tropical crops. 
The author believes it would be possible to obtain a remunerative yield 
in grey soils and also in the more fertile red soils by intensifying cultivation. 
Throughout the whole of the Central Hast the cultivation of rubber is 
becoming more and more commercial and scientific. It is estimated that 
those enterprises which can withstand the economic competition after 
the war will reduce the cost of rubber by increasing the yield of latex 
per tree and keeping the trees in good condition for an indefinite period. 

So far the Cochin-China rubber plantations have been little troubled 
with disease ; this is attributed to the long dry season (r). Termes g esirot , 
a kind of white ant which does serious damage in certain plantations in 
the Malay States, has not been observed in Cochin-China*. Fames li%- 
nosus (F. aemitustus) , a fungus related to the polypori, has not been found 
either. Botryodiplodia , Corticium , and Pkytophthova , dangerous fungi, 
do, however, exist in Cochin-China, though they do little damage. Pink 
disease, caused by a fungus, Corticium salmonicolor . ( — C. javaniemn), 
is found now and again in badly kept plantations ; the author observed it 
on colfee. Although diseases are rare, they may become worse, and should 
be controlled with the help of a specialist. 

There is a great future for rubber in Cochin-China, and the plantations 
might be largely increased. The < Government of the Colony has proved 
very liberal both in concessions anu the sale of estates. In no country 
in Indo-Malaysia or the Far East are the dues on conceessions so small ; 
nor is there any in which the soil and climate conditions are more suited 
to rubber-growing. Labour is more expensive in Cochin-China than in 
Ceylon or Java but, when superintended, is in many ways much better. 
"Nor is it lacking ; in Tonkin and North Ynnntn are over- ciowded districts 
which need thinning out, either by helping native colonisation oi certain 
districts, or by facilitating the emigration of workers to the plantations. 
The joining up of Saigon and Hanoi by railway and the subsequent rail- 
way between Cochin-China and Cambodia, will greatly help the migration 
of labour to the districts to be exploited. The Scientific Institute of Gi- 
rai (2) will largely help to direct the colonists and natives in the rational 
maintenance of the plantations. 

II. — Development and ftttuke of rubber growing. - The au- 
thor discusses the formation of rubber plantations in Cochin-China, the 
methods of cultivation (clean weeding) of the Malay vStates and Cochin- 


(1) For ilisea-es oi rublxr trees see “ Diseases of Hcvca brasilunsis ”, iu the Tropical A en- 
culturtsl, Feb., 1917. (Author.) — (2) See if., Oct., No. jo68. {Ed.) 
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China, and shows how promising is the future of rubber growing in the 
French colony, where it is so well developed 

III. — Cuhn weeding. — Clean weeding (r), first practised in the 
tea plantations oi Ceylon, was later applied to certain plantations in Co- 
chin-China This system consists m removing all traces of weeds from a 
plantation at the time it is formed, and removing all those which appear 
before thev can seed. If the weeding is well carried out, 1 e , if no weed, 
even 2 to } cm high, is lett, it is enough to hoc e\ery 20 to days, ac- 
coiding to the amount of rain which falls, to prevent seeding When this 
is done it only remains to remove the vers few, very small weeds which 
are not dee p-iooted T11 clean land one labourer, or even one woman 
or a boy, can easily weed 3/ > to 1 au*e 1 day This is very economical. 
For the clean weeding method, however the giound must be well diained 
as it is impossible to prevent the giowth oi grass in continually wet parts. 
Weeds with rhizomes, especially ‘ tiann M (Inipcr itit, known as “ lalang ” 
in the Malav States), must be le moved " ' ranh ' muM: be completely 
obliterated or it entnclv prevents the growth of the trees and entails \ery 
high expenses tor upkeep 

lAcellcnt results have been obt nned with clean weeding ni the red 
soils ol Cochin-duna Tile method ha^ not vet been applied to the grev 
soils, but the author continues to e'tend it and hopes to obtain the same 
results He believes tin excellent irsults so iar obtained to be laigely 
due to the permeabilitv oi tht -oil 

IV - Rt bbj K rr vmai ions lx Ki i> soirs (m the nortn of the province 
of Thudaumot) - Planting, mamten mee, and tapping arc discussed 
successively 

V - Vons ox rt unit ( ivOWiNi in Cochxn Chix-v - The author 
estimates th it in thtgrcy soils the cost per acre till the end of the 5th year 
would be from to £12 to £24 and m the red soils, from £ y to £48 These 
figures depend on the local conditions and art onlv pi\ en 1^ examples 
Tht lcsulp alreadv obtained 111 the oldest plantations show th t the follow- 
ing scale may be idopted in estimating the vield ot lubber in Cochin China 
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Yields exceeding 4.77 cwt. could probably be obtained after 12 years* 
Fertiliser^ are necessary in grey soils from the first years of planting and, 
in red soils, from the beginning of tapping. The tapping methods most 
genet ally adopted are the half herring-bone with one or two cuts over%, 
^ 4 , ll z or 11 7 the circumference, according to the age of the tree, or 
Y 2 spiral, with only one cut on V 3 of the circumference. Preference should 
be given to methods which spate the bark as much as possible yet open 
the ducts to a sufficient length to assure as regular a daily flow oi latex 
as possible (without being constant thioughout one season). 

Coagulation, in Cochin-China, is usually done with acetic add (about 
1 gm. to r litte of latex^ , some plantations coagulate the latex by smoking. 
A neu method was tested by M. is n,‘ D irector oi the Agricultural Ser- 
vice, in 191b. It consists in coagulating the latex by products from the 
distillation oi wood aftei separating the acetic acid and methy alcohol 
The method has been patented under the name of " liquid smoking 
The products aie piepared and sold by the Bienhou Commercial and For- 
est Society. 

VI. - Thi spac'nq of trees and the "towing of t*ops between Mnm~ 
The great action of the sun on yield makes wide spacing indispensable if 
high yields are to be obtained rapidly. The proportion oi high-yielding 
trees, >0 to 25 % 111 close plantation i(> \/ 2 ft. \ i(> V 2 ft. in gioups of five, 
rises to Ho to *5 ;; in plantations 111 squares 23 ft. X 23 ft 01 if) % ft. 
X J3 ft. (Su/.aunah and Auloc plantations) The rapid growth of the 
trees in the author’s plantations aftei tile 4th and 5th year w lien they 
have sufficient light, led him, after IQ13, to limit tile uumbet of t^fees 
per acre to 40. This number mav be yet furthei 1 educed if the puce of 
rubber drops, as the old plantations yield more aftei thinning and are 
ineioasingly well cultivated and exploited. 

The author recommends the growing of coffee between the rubber 
trees , in this case the tices should be planted 59 ft X 50 it. 01 bt> It. X w 
60 ft., or about 11 to 1 ; tiet* pel aeie Growing coffee during the giowth 
of the rubbei tiees will make it possible to wait, if necessary, (>, 7, or 8 
years before which ‘tapping is not advantageous For intensive cultiva- 
tion of coffee trees the author recommends planting in lines i(> \ 2 ft. apart, 
the spaces in each line being h \ ft. ioi Robusta and 5 ft. foi Aiabica and 
lorenzo ( ,f J\fanilla coffee ”). 

ao 6 The Rubber Industry in Ceylon. — Tht Hondo! rmdi Jounu*l,Yo\ Cl, Xn 
p ■, Uonclon, Srptuul>u 1 2, i*)iX 

The Annual Report of the Blue Book foi 1017 shows that the lubbei 
industry continues to thrive and the exports to inctease. The area under 
Hevea is about 251 500 acies, and planting continues. Theie isja growing 
tendency among small owners to plant rubbei on land fornieily used for 
growing food product^, especially in districts wffiere the soil and climate 
are adapted to these treet. In certain parts oi the Western Province 
rubber is taking the place of cinnamon In the Kalutara distiict paddy 
lands are being converted into rubber estates, thus causing an unfortunate 
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decrease in the production of foodstuffs The rubber trees aie often 
badly planted and easily become diseased, the&e small blocks thus becom- 
ing a danger to their neighbours Such plantations are usually found 
to involve increased idleness and crime among the cultivators In the 
Matara district large areas formerly under citronella ( Andropo^on ^ choc nan - 
thus) are now planted to rubber 

Extension of rubber planting took place duung 1917 In the low 
country lubber is being mterplanted to tea with the object of replacing 
it , in up country estates inferior rubber is being cut out Thinning has 
been continued throughout tlu island, and estate authorities are giving 
attention to the tieatnuut ot disease The necessity ot inspecting ofh- 
cers to (led with plant diseases and pests has been discussed during the 
year, *nd ai rangetnents will soon be made tor training such officers 
The avenge price for all grades of Ceylon rubber sold at the locil 
auctions during 1917 was Rs 1 40 per lb 

Tbe rubber exports from 1912 to 1917 weie (111 cwt ) 1912 132 5bQ, 
1913 , 22b iqi 1914 , >0072^ 1915 4 55 74 s , 1916 48^690, 1917 ^45 707 

In 1917 th United vStites imported almost as much rubber as the 
United Kingdom The otliti importing eountnes were, 111 order of import' 
ance — Fi me Italy Russii m A sit, Japan South Aiueiica and China, 
Owing t > Ihe w u mbbu could onh bv. e\p >itc d to foreign countries undei 
hcense 

207 - Lacyidldmg Trees ot Indo China and their Products (1). - 1 crivuhi c x 

irbrcsaliqu (1 1 I 1 1 >chuu lulh Hu'l tinhmomiqut del* Indochmt New baits, No 13, 
pp 599 6-5 4 - 4 II in u Jul\ 191 *> — II Idem, Note sur ks ditto ents produits 

fourms p ir l’arbu ilique du lonkm Ibid Year NXI No 130, Pl> 409 470 \ I ig II in 1 
Huphong Mi> pint, 1 jrS — III Ppuohommf 1 Note ulitivi 1 I'cmploi de 1 
Uque d’Indochim Ibid p 471 

bie is 1 latcA obtained by tapping fiom many Uees of the family 
Auacardtaeeae, especially Rhus s ucudanea var Dumoultier m Tonkin 
and Welanorrhaea lacciferu in Cambodia 

1) The x\c rare of Tonkin — The Rhus succedanea Lmn (syn 
Rhus acuminata D C ), grows in Indo-Chiua, China (where it is known as 
"Tsi" or “KV'), Japan (“Haze") and certain mountainous parts of 


(1) I,ac which is a 1 itex must not be contused with * gum lac ** or 4i stick 1 it pioductd 
by a useful eoeud X u pioperl} speaking, is used for covering objtcts with a shining and 
verv brilliant varnish Gum is used for wulelv differing purposes in the making ot ileo 
liolie varnishes gramophme clischs, eeitain lithographic stones, as will as m clectm and 
other machinery, hat making and cutluy (for fixing the blade to the handle) , inferior qua 
lities, are used tor making sealing-wax , it is also used m painting, foi making -mall objects 
(especially cheap bracelets m India) and the \un mutes vaimsh their teeth with it to prevent 
decay \t tli Calomal Agriculture Congress of 191 S m France, Hautefeuillf, read a 
piper ou Into Chin scs'tcklac mi it s 10mm icial treatment (Colonial Agriculture Congress, 
General Government of Indo China Hanoi Senes, No 10, pp 49 Haiphong, 1918) this is 
similar to the piper bs the sara author in the Bulletin SconomyUi, de VIndochinc in 1915 
abstracted m this Review , August, 1910, No 895 {Ed) 
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India. In Japan is found, between the 36th and 40th degree of north lat- 
itude, another Rhus, a native of temperate districts, Rhus vemicifera . It is 
known in Tonkin, Annum and Cochin-China as “ cay-son ” and in Cam- 
bodia as “ Kremuon chain bak ” (?). The cultivation of this plant is 
restricted to the piovincc of Hung-hoa, in Tonkin. The natives grow 
it in sandy loam, cm the slopes of hills, paying no attention to orientation. 
The seed is sown in September in holes (3 seeds per hole) 5 ft. apart. Six 
months later, in May, when the plants are 1 ft. high, they are thinned, 
only one plant being left in each hole. When the tree is two years old, 
i. e. about 4 ft. high, or when it is 3 years, i. e. (> V2 ft- high, tapping is be- 
gun. The trees are tapped for three consecutive years, after which they 
are exhausted and are used as fire wood. The cuts are made through- 
out the ycai at intervals of two days, at 5. a. m. in summer, and through- 
out the morning m winter. No incisions are made on wet days. The 
cuts must uot be made in too strong a sun, as this oxidises the latex; 
noi must rain iall into the latex as its value is thus reduced. The V-shaped 
cuts are made on 1 4 of the trunk first on one side, upwards, then on 
the other side, also upwaids. In the Thanh-ba district, in «the north 
of the province of Hung-hoa, where lac trees are abundant, one tiee is 
estimated to yield annually 3 “ c&i b&t " (about 0.3 galls.) worth about 
5 *2 d * 

Not 111010 than 400 to 500 sq. in. are planted b> native** , the acieage 
is limited to the working power of a family. It is, thus, impossible to*cal- 
culate the income per acre with any degiee of precision. 

According to the natives the lac tree is attacked by no insects aSnd 
suffers tiom no disease. 

Tile seed is not utilised by the natives. They contain a hard oleo- 
margarine and are used in Japan, like those of Rhus vcrnioijera , for the 
extraction of a vegetable wax from which candles are made. In Europe 
this rvax is known as “Japanese \egetabk wax” 01 “Japanese green 
vegetable laid It is used for the same purposes in China, but to a 
much smaller extent The seed of the Tonkin lac tree could also be used 
for this purpose. 

The latex contain*- a liigh proportion of water from which it separates 
on standing in a closed receptacle ; the floating latex is collected with a 
spoon and is filtered through cotton to remove the impurities. There 
aie two distinct qualities of lac in Tonkin - that of Thanlh-ba, province 
of Hung-hoa, and that of Hung-hoa, the other parts of the province. The 
natives prefer the Thanh-ba lac which has three grades, Hung-hoa lac 
having but two. These different qualities arc verv difficult to distin- 
guish. 

2 ) Thu lac yiuloikg tkei: of Cambopia. — Mchinoirhoea lanifera 
Pierre is known in Cambodia as “ d6m kreul ", and its product as “ me- 
reak It is found all over Cambodia and the provinces of Bien-hoa and 
Thu-dau-Mdt, as well as in the island ol Phu-qnoc, in Cochin-China. In 
Annam it has been reported from the provinces of Quang-nam and Quang- 
ngai. It is also probably found in the forests in the extreme south of 
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Annam. The Cambodian provinces providing the most lac for local com- 
merce are those of Kompong-Chuang, Kompong-Thom, and Kompong- 
Speu. In Siam and Burma a closely related species, M. usitata Wall., is 
exploited. 

The wood of M. laccifcra is known as " false mahogany ”, and is 
used in cabinet-making; at Nancy it is called “bois jonquille”. The 
lac (" morak ” or “ tnereak ”) makes an excellent varnish. In Cambodia 
there are three qualities, distinguished by their brilliancy. The differ- 
ence in quality is attributed to the age of the tree, and latex from old 
trees is that most nought after The lac is usually sold in jar^ of 3 x / 2 
neals (about 1 V4 lb.) at 1.30 piastre (1 piastre - n. o V 4 d.). 

* II. — The daily yield of lac in Tonkin is poured into receptacles (var- 
nished bamboo baskets), and left some time for the varieties to become 
distinguishable by their density. 

A) After 15 days a bluish liquid i 4 - found at the bottom of the bas- 
ket ; this is separated from the mass, and used for making a kind of ce 
ment with wood shavings. 

B) Above is a whitish yellow mass, also watery, but more consist 
tent ; this is used for caulking boats, baskets etc. 

Cf Above this are two qualities of commercial lac ; the lower 
is the inferior quality, the tipper the good quality. The latter should 
be a not too pale butter yellow . a whitish tinge shows an essential part 
of its good quality to be already elaborated. It should not contain more 
than 25 to 30 oi water. 

D) In time this essential pait comes naturally to the surface. It 
is oily, chocolate in colour when fiesh, chestnut when stale. It is a var- 
nish of extraordinary brilliancy. The value of the lac decreases in 
v proportion as it loses this mattei, geneiallv removed with a spoon every 
month. The elaboration of this matter is very slow, usually taking from 
8 months to 3 years, and may continue for 5 years in the same mass 
of lac. 

Of late years the price of lac lias increased gieath , because thejChi- 
nese exporters offered such low prices fioni iqio to 1914 that many plant- 
ers cut down their trees. 

III. — The author describes the comparative and piactieal tests 
carried out at Chalais-Meudon, France, tor the military Air Service, under 
tile direction of lyieut. (Vnukix, on the use of Indo-Chinese lac as a pro- 
tective cover for aeroplane and airship piopellois The results showed 
Indo-Chinese lac to form a coating of remarkable resistance and elasti- 
city, superior to all those obtained with the best copal varnishes used in 
aviation. To complete the study the “ Jardin Colonial ” of France varn- 
ished a number of objects to see whether lac could be used advantageously 
in surgery, chemical and photographic laboratories, as w*ell as in aviation, 
cabinet-making and coach-building. The resistance of Indo-Chinese 
lac to various chemical reagents is also being tested bv the use of wooden 
or cardboard test-tubes, varnished all over. «» 
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208 - Propagation oi Vanilla by Cuttings. — /ft. i+ruuiturai a rus, v«»i. xiv, No 338. 

p 41 Barbados, if) 15, and V Aqtonomti lotontale, Bulletin du Jatiltn Colotnal, Year III, ( 
No :<h p 20. Jul\ - Uiun^t, <>iS 

Mr. J. Jones, curator of the Botanic Gardens of Dominica, British 
Antilles, described a method of propagating vanilla bv cuttings which seems- 
to reduce the decay of the cuttings after they have been placed in the soil. 
As a rule when cuttings of vanilla are taken from the parent plant the leaves 
are stripped from the part which is to be placed in the earth. The wood 
is kept a few days in the dark, then laid horizontally, at a depth of a few 
centimetres onh , at the foot of the prop. In the method described all the 
leaves are left on the cutting which i«- placed in the soil so that the end pro- 
trudes. The part m the open air gradually heals up and, as no leaves have 
been removed there are no scars through which infection can enter. 

29-“ Vassourinha de bot&o ” ( Scoparia du/cis), a Medicinal and Fodder Plant 
of Brazil. ( fracaw s 1 (imntiu s, Vol \\ HI, \n s, p ]nn S&o Putilo, November i 
iqjS 

This Scrophulariaceous plant is very common in the grazing lands of 
Pernanbocu, Brazil. It Jias cleep roots, is vei v resistent to the heat of the 
sun, little exacting as regaids soil, and flowers from June to August. The 
crushed whole plant is used against diarrhoea, the juice is used as an enema 
and the sweetened infusion is taken for coughs and bronchitis. Whenthe 
grasses drv up it is eaten by the stock ; lot this leason nwn\ bleeders leave 
if on the land. 

210- Grait Hybrid of the Vine, in Italy, mm J m L'ltnim vmu >i« ut <i^uma,^kQT 
\J 1 I, No ;i,pp (v»s \'Nihi.oiiiui in o< t< >I h t 1 1 1 m 1 s 

The author describes a case, observed in the commune of Castel di 
Lama, province of A^coli Viccno, of the transformation of a black muscatel* 
grape into a white giape (keeping the shape and flavour unchanged), as 
a result of giafting on vines with white grapes. 

211 - Re grafting Vines. — V w iz I, m LiPm*rt' ayuolt rfrif/m/^YwrXWV.No 14, 

p 4^ V mtpi ilic 1 , Nmunlxi u» it»iS 

Stock which have not recovered fr< m a fust grafting cannot be re- 
grafted unless they hav * strong shoots which maintain all their strength. 
If theu are no shoots, or ontv weak mu s, it is best to dig them up and re- 
place th *m by stionger stock of the same, or strongei, varieties. 

212 Stock for Dry Soils. K\v\z. I. int< u \XX\,No p, 

p j.^ Moutpcllui Nouni 1 »ci id, i«)iS 

Dry soils are usually little iertile. Vines which, in such soils, stop 
growing early, glow less subsequently In such soil strong stock is ne- 
cessary so as to counteract in part the infertility of the soil; it is also ne- 
cessary to have scions suited not to the stock, but to the soil, i. e., vines 
must be grown which have been used ungrafted. Aramon is a plant doing 
well in cool, rich soil, and preference in always given to Carignan in poor 
soils, especially in shelving-beds where it remains strong and gives a high 
yield. Clairette and Ugni blanc are also suited to such soils, but there is 
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little advantage in growing them nowadays. The stock used for Carignan 
may be Riparia, if the soil is of good quality, or 3306 or 3309 if it is pooT; 
420 A, 33 Itcole, which is very strong, or ibi-49 Couderc may be used on 
condition that they art planted with very good roots as they grow slowly 
the first year. 

213 - Hardwoods in the Dominican Republic. - MO,r an, a, m (omnia* Rtpon^, 

Vi> 146, p xi? 3 . Wdhhimrtofl, P. C, iqxS. 

Ebony, rosewood, walnut, satinwood, lignuin-vitae, and mahogany are 
the principal hardwoods found in the northern half of the Dominican Repub- 
lic. There are also many other valuable woods in this region not so well 
known to commerce ; among them are Mara, Calla Amarillo, Candelon, 
Aguacatillo, and Algarroba. While most of the hardwoods have been cut 
out near the coast and along the water courses, it is said that the avail- 
able supply is greater than that which has been exported. The hard- 
woods remaining in the district are difficult and costly to get out, owing to 
lack of transport facilities If roads were built into the lumber regions, 
the exports of hardwoods from the territory 7 would np doubt increase con- 
siderably. 

Hardwoods are usually shipped in the log or mostly 7 squaied. While 
no separate statistics are available, the greater part of the hardwoods 
exported have heretofore been shipped to Great Britain, with small quanti- 
ties to Germany and the United vStates. The exports of mahogany and 
lignum- vitae from the Dominican Republic during the past 5 years were 
as follows : 


Other woods 

Yetr Mahogsuiy Lipnuni- febom, walnut, 

vitae -atmwood, etc) 

$ $ f 

10x2 7 1 73 # <>3 *42 v 

1913 <*> 913 37 877 ^ -MT 

1014 14^49 I 6 QIC) is ^ 

1915 4 99 1 674s ,2 032 

191 ft 2 31 2 1 } 032 90O 


21 1 Ash Wood in the Aviation Industry, in Italy. Cu*m\no, c , m ciinim , m coin 

Lti n 'unw, Y<\u VIII No 47,]) 60S Casnliiionft n.tto, Vo\ tmhir 2 j, toi* 

In making the frames and wings oi aeroplanes and ail ships preference is 
given to ash wood because its fibres are fine, compact, strong and wilhfew 
knots. Ash grows well in the south and centre of Italy, 111 loose, slightly moist, 
or even dry soils. It trunk is straight and exceeds (>5 it. in height. It 4 - leaves 
can be fed to stock. Large ash plantations should be made in Sicily, Gala* 
bria, the Abruzzi, and Tuscany. It is sown in the nursery 7 and the saplings 
may be planted out after two years. In this way a fine plantation of 18 000 
ash trees was made in the convict colony of Castiadas, Cagliari, from 1913- 
1917 ; the varieties used were chiefly No. 13942 of the^species Excelsior and 
No. 4130 of the species Omm or manmfera. As about 720 trees can be plant - 
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ed per hectare (2.47 acres), in quincunxes, 13 ft. apart, on 1000 hectares* 
720 000, and on 10 000 hectares over 7 million can be grown. In Italy at 
least 10000 hectares af land are suited to this tree, especially in the 
mountains. In 25 years, i. e. at the first felling, the trees would bring in, 
at the rate of £ 1.4 s. each, over £ 7 0)29 760 

215 - Produce of the Forest and Brush of French West Atrica : — Rubber* Wood* Gum* 

Copal, Kola, Palmyra and Doum Palms, Gonakie. - See x<>. 146 of thK Rtwit. 

LIVE vSTOCK AND BREEDING. 

216 - Stomoxys ca/citrans, the Agent Transmitting 48 Mai deCadera^ — C/woww 

t (JuiHtae s YtailX, Vol Will, No | pp ’So San Paulo, October 15, u>r 8 

Stomoxys calcitrant, known in Brazil as " mosquito do cafe ”, is very 
similai in appearance to the domestic fly . It is of one the most terrible blood- 
sucking insects ; it attacks all animals as well as man and, like all blood- 
sucking insects, it is verv dangerous on account of the diseases it propa- 
gates. In Brazil it is thought to be the agent transmitting 7 rvfiaiiosoma 
equuinm Vogeo, the cause of the terrible epizootv of the horse called 
" peste das eadeuas ” In the Argentine, where it is called " mosca 
brava ”, it propagates the same disease, known in Spanish as “ mol 
de cadera ” or " surra amcricano 

Stomnys calcitrant lavs its egg^ in straw and horse dung left hung 
about ill which the larva lives ; it is, therefore, a very bad practice to 
spread coffee twigs and tresli horse manure around that plant, as is d*#ie 
in Brazil. On the contrary a compost should be made by mixing them 
wdth lime and, during the wmtei months (junc and July), this compost 
should be dug in round the plauts and carefully covered with soil. In this 
way, not only wall the fertilising elements be better utilised, but the pro- 
pagation of this teriible fly wall be checked - a much more important 
advantage. A law of the province of Santa Fe, sanctioned on October 25, 
188b, orders that, 10 days after threshing the whe.it or ginning the flax, all 
the straw r not utilised industrially 01 commerciallv must be burnt; if this 
law were applied to the whole of the cohec-growiiig zone and extended to 
other kinds of straw as w r ell as to the twigs of that plant, and, above all, 
ii the application of the* law weie really enforced, a great step would liave 
been taken towards the destruction of the pest. 

2x7 - Prophylaxis of Cattle Plague and Control of Infectious Diseases of Caitle in 
general, in Erythrea. - lu ijommio, u,m u AJodutm /ooiatm sous \, Yen vn, 
Nos. 1 to s llilngtiri, J.mr tr> u, 1918 

The Italian colony of Eiythrea counts, for a population of 300 000 
inhabitants, 500 ooo-boo 000 cattle and 2 million sheep In Italy, before 
the war, there were about 6 million cattle for a population of 35 million 
inhabitants. There is, however, no excess of cattle in Erythrea, as they 
constitute the chief and often the only riches of the natives, who still hesi- 
tate greatly before selling, especially if it is a question of large numbers. 
This is wdiv, before thinking of utilising the excess of live stock for the 
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mother country it has to be made certain that this excess really exists. 
When it has been obtained, it can be transported as frozen or tinned meat, 
but it will never be worth while to export living cattle from Erythreato 
Italy, especially as regards the sanitary police, as the risk would be run of 
introducing (neglecting the questions as to whether, amongst animals 
that have recovered from the plague, there may be some carrying virus) 
several diseases due to trypanosomes (which could be transmitted by the 
Tabanids and Stonioxyes existing in Italy) such as " surra ” (propagated by 
Stowoxys calcitrans, very abundant in Italy), etc. 

In iqn a large park was made at Massaouah to serve as a quarantine 
station for cattle destined to be exported to Italy and Egypt. Only tak- 
ing account of the incubation period of cattle plague, the Government of 
Erythrea decided that the cattle would only remain there 8 days; but, 
owing to the existence in Erythrea of coast fever and other infectious di- 
seases, the Sanitary Direction of the Kingdom only allowed the cattle to be 
imported into Italy after a quarantine of 25 days. This sufficed to ren- 
der it impossible, for a stay of 25 days under the climate of Massaouah, with 
brackish water to drink, would have reduced the cattle to such a state as 
to make it not worth while exporting them 

According to the authoi, vaccination with serum by the method ot 
Kolle and IVrner (from iqo(> to nearly all 1913, 400 000 cattle were treat- 
ed), far from arresting cattle plague in Erythrea, has rather spread it, 
judging from the fact that, even in the years of greatest veork, it has been 
almost impossible to vaccinate moie than half of the new live stock, thus 
leaving the other half with its receptiveness untouched ; vaccinated stock 
were not quarantined ; the vaccinations were repeated various times, etc. 
If the infection had been left to follow its natural course, it would have 
been difficult to have had more serious losses ; but it is incorrect to attri- 
bute to vaccination the recrudescence of the disease observed in the live 
stock since 1905, for it had already been observed previously and in great- 
er proportions. The author does not thinks it opportune to forbid vac- 
cination with serum in Erythrea, where it is difficult, if not impossible, to 
combat the disease by other means, and where control solely by sanitary 
police measures would be useless. “ Amongst all the present known 
methods of control of cattle plague ”, says the author, “ that of the active 
immunisation of live stock by the method of Koli.e and Turner is still 
the most suitable for Erythrea, conjointly, of course, with strictly enforced 
sanitary police measures. But to derive real advantage from the fact 
that this method immunises the animal for the whole of its life and to di- 
minish its disadvantage — of transmitting the disease to animals apt to 
contract the disease — the whole of ,the live stock existing in Erythrea must 
be vaccinated with serum with the shortest possible delay , while special pre- 
cautions must be taken at the frontieis, and the operation must be repeated 
every 3 or 4 years on all the new live stock, always within the space of a 
few months. ” In Erythrea , the danger of inoculating diseases caused by 
protozoa (piroplasmoses, trypanosomiasis, etc.) in £he operation of vac- 
cinating with serum (a risk for which the simultaneous method of Kolle 
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& Turnek was condemned by Koch & Theiler) can always be avoided if 
it is carried out by competent persons ; this the author affirms, basing 
his opinion on the result of about 80 ooo vaccinations that he has performed,. 

218 Contagious Abortion Of Cattle. — Agricultural Experiment Station , Kansas State 
Agricultural College, Circular 'So 69, 16 pp Manhattan, August, jqt8 

This circular, published in collaboration with the Extension Division 
of the Kansas State Agricultural College and the Departments of Veterin- 
ary Medicine, Animal Husbandry aud Dairy Husbandry of the College, 
gives the best scientific and practical information available on contagious 
abortion. Contagious abortion due to a specific microorganism, causes not 
only the death of the foetus and abortion, but retained afterbirth, and 
subsequent barrenness. It is spread in the herd by the bull, and by infection 
of the foodstuff, and from herd to herd by the purchase of diseased cattle. 
No cure is known. Drugs, such as carbolic acid and methylene blue have 
proved useless, end voccines are still in the experimental stage. The disease 
may be controlled by proper management of the herds, based on three princi- 
ples : 1) prevention of the spread of the disease ; 2 ) development of herd 

immunity ; 3) treatment of affected animals aiming at recovery and the pre- 
servation of reproductive function. In the last case a veterinary surgeon 
should be called in. Abortion is a self -limiting disease v\hich dies out of 
itself if the herd is kept intact. Valuable breeding animals should never 
be sacrificed on account of this disease ; aborting cows should be treated, 
and normal calves raised to replenish the herd. 

219 Stagger Grass ( Chrosperma muscaetoxicum) as a Poisonous PlalR.— 

Marsh, C D, Clawson, \ Jl , an 1 Mvrsh, II , m Hit' V S 1 ) pintnunt of Agncul- 
tine , lUillctin No 710, » * pp + 8 Purs -f Bibliography of 6 Pub ication* Washington, 
St pi ember t 1018 

Stagger grass grows in sandy soil from Long Island to Florida and as 
far west as Arkansas. I11 Virginia it grows at an altitude of 4 000 ft It 
had been known for some time to be poisonous but had not been reported 
as injurious to stock. In North Carolina it has been recognised locally as 
dangerous to sheep and cattle. The experiments made by the authors 
on these animals show it to be very poisonous to them. For sheep the toxic 
dose seems to be 0.0b lb. per 100 1b. live weight and for cattle 2 lb. per 1000 
lb. live weight, and the fatal dose 2.2 1b. The symptoms are those of poi- 
soning increased salivation, nausea, rapid jail se in the acute stage, 
rapid respiration, slightly low temperature, and weakness Autopsy shows 
little change in tlie organs. The effects of the poison aie cumulative, i. e., 
if eaten on successive days the effects of one day are added to that of the pre- 
vious one The plant is also said to be toxic to hoiscs, but not to pigs. The 
remedial measures are purging and rest. 

220 - Dimensions and Waight of the Body in Relation to the Internal Organs in the- 
u Garfagnina ” and “ Pisana di Colle ” Breeds of Italian Sheep. — cknsi mancia, g 

B , in // Moderno Zooiatro , Series V, Year VII, No 7, pp 1 ->8-i q8 ; No 8 , pp *77-192 + 
16 Tables Bibliography of 27 Publications Bologna, July 31 an<l Aupuat 31, 1918. 

The knowledge of the relationships existing between external somatic 
measurements and live and dead weight, on the one hand, and weight of 
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the chief internal organs, on the other hand, is not only of scientific value 
but of practical value because, by elucidating several biological questions 
it helps to render the selection and specialisation of the breeds of live stock 
more sure. Profs. Pucci, Reggiani, and Brentana (i) had already done 
work on this subject as regards cattle ; the author has extended it to sheep. 
Using 38 sheep of the “ Garfagnina ” breed (i. e., of the Garfagnana, or 
upper valley of the >Serchio, province of Massa Carrara, Italy) and 12 shoe]) 
of the " pisana di colle " breed (Pisan hill breed), all of the same age, he 
collected a great amount of data, summarised in a series of tables regarding : 

Table s 1 and 2 : - * weight of heart , weight of lungs ; live weight ; 
perimeter, length, breadth and depth of thorax ; heart indexes. 

Tables 3 and 4 : — weight of lungs ; live weight ; perimeter, length, 
breadth and depth of thorax ; indexes of the lungs. 

Table 5 . - difference between length and breadth ol thorax , index of 
thorax ; difference between height and bieath of thorax, height to withers ; 
weight of skeleton. 

Tables 0 and 7 : • — difference between length of trunk and length of 
thorax ; index of thorax ; difference between height and breadth oi thorax ; 
height to withers , weight of skeleton. 

Table 8 : - - live weight ; dead weight , weight oi meat ; index of thorax , 
indexes oi lungs ; indexes oi heart ; respective relations between live 
weight, dead weight and weight oi meat, on the one hand, and each of the 
oigans, lungs, heart, liver, on the other. 

Tables 1 to VI measures and calculations relating to each of the 
animals studied. 

C< >\ T CI \ T sr< >ns. - 111 specimens ol the two breeds , considered individually , 
tlie live weight is indc]>cnrieiit oi the age ; on the contra rv it generally tends 
to increase with the maximum age considered. 

In sheep of the “ Gaifagnina ” bleed, the live weight, dead weight and 
weight oi meat are, on an average, higher than in the “ pisana di colle ” 
bleed , but, generally speaking there is no fixed quantitative relationship 
between these values, which are also not in relation with the age. 

A gieatei h ngth of the trunk roiicsponds to a greatei length of the 
thorax 

The pulmonary indexes and those of the heart depend 11101 e closely 


\t) As icgards tin 2 Italun bleed- of c ittle Yal di Chuna avd Roiuagnula, Pi of Pucci 
ha^ nude the following obset vatioti 1 - : thi mdtx of the hint's mt unses up to i certain age, 
then diminishes ; the weight of <he heart is in proportion to the live weight , on the contrary, 
howe\er, the weight ol the lungs follows this proportion less regularly 

In the Modenese plains cattle, Prof RrccuNtt found that the relations be tween live weight 
and dead weight, on the one hand, and weight oi lungs, hi art and tkin, on the other hand, vary 
greatly and do not serve to distinguish bulls from cows. The saniemav be said af the relations 
between external 111c immanent- of the thorax, on the one hand, and weight of the lungs and 
heart on the other hand 

Poi the Sehwyz and Parmesan breeds, Pmf Brext \x\ found tjhat the weight of the heart 
md that of the lungs art greatei in bulls than in < ew\r So# H , July 101 7 , No 617 [bd) 
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on those of the lungs and heart respectively than on the measurements 
of the length and breadth of the thorax. 

The various external measurements of the thoracic cage are independent 
one from another. 

The weight of the lungs is not proportional to the live weight and does 
not depend on the weight of the heart. 

The weight of the heart and that of the liver are in proportion to the 
live weight. 

The weight of the lungs, that of the heart and that of the liver are 
inversely proportional to the dead weight and to the weight of dressed meat 
(muscles). 

The weight of the heart is more directly proportional to the thoracic 
perimeter than the weight ot the lungs 

The development of the thoracic viscera is especially favoured by a 
greater breadth and perimeter of the thorax. 

A greater height to the withers indicates a heavier skeleton. 

In animals ot the same species, the weight of the skeleton is inversely 
proportional to the live weight, as has been shown by the researches of 
La wes & Gilbert as well as those of Dechambrk (i). 

The results of the author’s observations agree with those obtained by 
Prof. Prcci for cattle. 

Other interesting data obtained by the author are given below : 

-m 

^ “ Garfagnina” bleed “ Pisana di colle ” breed 


Quantity ot woo (washed 011 animal) obtained , 

by 2 shearings per year 

Average yield of meat 

Average pet cent age of dieted meat (muscles j 
Average weight oi crania’ bones . . 

Weight of skeleton as a percentage of the 
weight oi meat 


kg ; medium quality i-2kg.,niedioe equality 
55 -i% ' 502% 

43 6 % 1 37 6 % 

0.40 kg 0.30 Kg 

IIo% I*f>% 


221 Chestnut Lesves &S Food for Stock 12). — I> Vercilitjs, in ( omptes nndus des Sea n- 
ces de V Academic d' Agriculture dc Frame, Vol IV, No 27, pp 7^5 756 Pans, 1918 

The author refers to an experiment he made in 1893 in which he fed 25 
cattle on chestnut leaves, in '> byre in Perigord, throughout the winter when 
the feeding of these animals was very difficult. He thinned a chestnut 
plantation in summer, while the leaves were still green. The young trees 
vpere kept in a cool, dark, well-ventilated cellar till December, when the small 
branches were cut and fed to the animals dry or cooked. 

There are disadvantages in feeding chestnut leaves to cattle as they 
have a heating effect which should be counteracted by plentiful watery food. 
This difficulty Was overcome by boiling a part of the leaf ration and adding a 

» (1) See R ,, Mprqji 1918, No. 321. ( Ld .) 

(2) See R . Oct M 1918, No* 1136 {bd ) 
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few turnip leaves to flavour it. In February and March ensilaged maize 
fodder was given in addition to the chestnut leaves The animals in this 
byre were in excellent condition for winter work and realised profitable 
prices at the spring fairs. 

222 - Coffee Dregs as a Food for Stock (i). - vruch, k , in vital™ a°ncoia, Year i,v, 

No. io, pp 204- -104 Piacenza, November r^, 1018 

The composition of coffee dregs compares well with that of maize, 
coaise bran, oats and rice bran (“ pula di riso "). Two samples of dregs 
from the second infusion analysed by the author gave the following percent- 
ages .---water, 9.45, 11.42 ; fat, 11 64, 12.45 ; nitrogen, 11. 08, 11 5 , caf- 
ieine, traces; starch, 17.00, 22.47 * fcugar, traces ; ash, 1.71, 2.03 ; nitrogen- 
free extract (2nd sample), 14.81 ; fibre (2nd sample), 25.30 

The author fed coffee dregs to daily cows, beef steers, horses, rabbit c , 
guinea-pigs, chickens and duck*. The food proved excellent foi all the 
animals when fed powdeied (not in grains) and vc rv dry A cow may con- 
sume 2 2 lb. per day, a beef steer 3 . ) lb, a hv>rse may receive 1.7 lb., but it 
is best not to give it more than o 8 lb. The diegs aie, particularly well 
suited to cows (they favoui milk production and improve the c imposi- 
tion), and, pigs (which digest be^t th< fat of the dregs) 

j 1 - Horse breeding in Galicia, Spain. — iirrnanzAek, j m , in h c uitivadoi moiUrno, 

\ e;ii VIII, No 12 pp t * - 1 2 4 - S Figs lldic* Iona, Petembei, 1 ox S 

In 1918 the “ Asociacidn general de ganaderos ” (General Association 
of Breeders) of Spain organised foui horse-shows in Galicia, taking advantage 
of the subsidy offered by the Ministry" of War tor the improvement of horses. 
These four shows, each held for the lespeetive “ comarca ” at Azua, Betan- 
zos, Ortigneira and Lugo, were really test shows held to gain some idea of 
the present state of horse breeding. Three Galician breeds were found to 
be worthy of encouragement. 

The Royal Stud for stallions at Leon has helped to produce several good 
mares more than 14 hands high called “ y r eguas leonesas ” (Leon mires). 
On account of the different breeds from which the improving stallion is 
derived these mares ate difficult to describe, Tliey r are mostly used for 
breeding mules and the stallion is used only wdien they abort or lose a 
mule by the disease known as “ mal de la sangre de los mulares ” (blood 
disease ot mules). They belong to landowners w r ho have abundant fodder ; 
duriffc a great part of the year they aie kept in the stable and are turned 
out to graze in good meadows from time to time. Army remounts could 
be obtained from these males and the government should form a depot for 
breeding foals in Galicia. As young mules cost more than foals private 
owners usually prefer to bleed mules. 

The second group of Galician horses is the “ jaca gallega "type, about* 
s3 in. high, strong, resistant, quiet, bony, defective in carriage, with large 


(1) Sje also : M\ 301*1 and Svbini, Quantity di azoto e fosforo nelle acque di roltura <li al- 
um i aliment! vegetali, Le Stazioni spcnm*ntah arrant ttahanc, Vol I*t g-12, pp 362-414 
Modena, n>l8 ( hd ) 
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head. It is the horse used on medium -size farms in the districts where past- 
ure land is shrubby (broom). It is used as a draught, saddle, and pack- 
saddle animal. Many of the mares are used for breeding mules. The va- 
lue of these horses lies in the cheapness of their feed ; while they are work- 
ing they are fed hay, maize and barley ; while thej r are not working they are 
left to graze in the woods. By serving a mare with a stallion of the same 
type, but higher, a good arni3 7 saddle horse could be obtained. During 
the war these horses have been exported in large numbers. 

The third group consists of the Galician ponies, with concave profile, 
small head, short body, small legs, thick mane and nervous temperament. 
They arc used by the small farmers and live by grazing the broom. They 
are used as saddle horses, rarely as light draught animals. They are largely 
exported to France and the other provinces of Spain. The improvement 
of this race should be encouraged by offering prizes for stallions with good 
points and good foals descended from these stallions. 

- The Sardinian Horse. — kossi, in Otomnu d'fppohuij, Wat xxxi, n<>«- 

Ptsa, Oct' >bei -Dec embn , igiS 

Sardinia is a very important horse breeding centre. The environment- 
al conditions there make horses indispensable. At first sight the Sardi- 
nian house calls to mind the Arab horse, its height, flanks, back, head, eye, 
colouring, loins and carriage are the same as in the Arab horse, but the Sar- 
dinian home diiTers in having a narrow, often curved, breast, flat shoulders, 
knees turning in , and narrow, small houghs. These defects arc caused b^he 
mountainous country in which good fonder is lacking during several months 
in the year. The coat is generall)" gre) 7 or chestnut. The Sardinian horse 
is of Arab origin and both by its characteristics and the use to which it 
has been put it is a saddle horse ; it can, therefore, only be improved by 
using Arab stallions. As good Arab scallions are rare and their importa- 
tion difficult it is often better to use Sardinian-Arab half-breds. Selec- 
tion alone also suffices for their improvement. The Royal Studs of Ozieri, 
the breeding stud of Bonorva, and numerous private breeding studs in Ori- 
stano, Macomer, Ploaghe, etc., are important horse breeding centres. 

The Royal Stud of Ozieri has 124 Sardinian-Arab and Anglo- Arab 
stallions. A few of these stall’ons are lather high in the leg, but most of 
them have very uniform characteristics, the same nature and the same cai- 
riage. Each year about thirty stallions descended from the best Sar^nian 
mares are presented to the Permanent Commission, and about a dozen are 
selected. The horse production of the island is increasing ; the number of 
mares served by the State stallions has increased continually since 1913, and 
in 1918 was 49. The purchase of stallions for the royal stables and the pri- 
vate production of stallions are also ol growing importance. There are 18 
stud stations for the selected mares, which number 600. A commission 
composed of a veterinary surgeon and the Director of the stud inspects the 
mares of owners desiring it, and if the mares are judged suitable for free 
sendee they are inscribed in the pedigree book of the Royal stud of Ozieri 
and a record kept of the births, abortions, sales, etc. The foals of select- 
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ed mares are examined by the Commission at the end of six months and 
a year and a half The owners of selected mares receive different awards 
accorded by the decree of June 9, 1916, one of £ 0 per year for the mare, one 
of £ 2 for each foal bom alive and healthy, one of £ 4 for each foal of two 
years suitable for future use as a stallion, and one of £ 4 for each filly 
suitable for future use as a breeding mare if the owner undertakes to enter 
it among the selected mares. Foals judged suitable for use in the govern- 
ment studs are bought for not less than £ 160. The best two year old foals 
of the island, all destined for the cavalry, are kept at the Bonorva breeding 
stud. The average number of foals purchased annually by the Remount 
Commission is boo. When they ar,, thiee years old the foals at Bonorva are 
sent to the Grosseto stable, where they are kept till fully grovrn. Special 
mention should be made of the mares of the Burgos breed (district in Sar- 
dinia) in the Bonorva breeding stud ; they are fine animals, of medium size, 
but very broad, served by a special stallion Their foals are good but a lit- 
tle high in the leg. 

225 - Marine Algae as Food for Horses. — Lapicque, j*., m campus umius <hs Sumu s 

</< V Ac'uUmic dci> Sciences, Vol CI,XVII, No 27, pj>. 10^2 10S5 Paris, D< Lunin 1 v>» i«*iS 

During IQ17 M. Apria\ attempted to use certain marine algae as a 
good foi war horses with very promising results (1). In collaboration with 
M. BarbL and Lieut. Powick of the American army, the author studied the 
pieparation of the algae used b\ M. Adrian to determine. 1) then 
digestibility, 2) their food value, 3) tljpir harmlessness. The algae m-ed were 
Laminaria (almost exclusively Ldtfiinarw ficxicauhs). They weie first 
dried, then well washed, a little lime 01 acid being added to the water to 
prevent transfoinnition into mucilage ; both the methods give about the 
same product with a very high ash content — about l / 6 of the dry mattei 

1) Algae washed with lime and fed in small pieces at the rate of 1 kgm. 
{2.2 lb.) a day at first seemed completely indigestible. After passing through 
the horse's digestive tract (after 2 or 3 days) they were found in the faeces 
without having changed or decreased perceptibily. After the following 
day, however, they gradually lost their consistency and were reduced to mu- 
cilaginous clots which totally disappeared m the faeces corresponding 
to the s ; xth day of the diet. 

Algae washed w r, *th acid reappeaied in the faeces in a similar way, but 
disappeared more rapidly. The same horses were, however, used in both 
experiments, there be ng but a short interval between the two diets. The 
results showed that, after rapid adaptation, digestibility is excellent, per- 
haps 100 %. 

2) In the case of horses at lest (1 hours exercise) being fed a strictly 
maintenance ration, all the oats may be replaced by algae. When at light 
work (pulling a tumbrel for two hours on a paved road) a good nutritive equi- 
librium may be obtained with 1500 gm. of algae and 500 gm. of oats (inad- 
dition to hay and straw) . The oats cannot, however, be satisfactorily re- 
placed by apple residue. 

(1) See R March, 1918, No. 320, (Ed ) * 
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The nutritive equilibrium is known to differ for a maintenance diet and 
a working diet. Oat are essential in a working diet, during rest they may 
be replaced by hay or apple residhe. The last substitute, a cellulose residue 
of a fruit deprived of its sugar, is a characteristic case. Glucose, essentially 
the physiological food for muscular work, is contained in the starch of 
oats, and the preparations under consideration do not appear comparable 
to oats in this respect. 

3) The preparations cause an excessive formation of minerals, and the 
urine of the animals eating them contains an extraordinarily abundant de- 
posit of calcium carbonate as well as as much as 1 gm. of iodine daily. 
All attempts to decrease this mineral content by fresh washing, even when 
strongly acid, failed ; the minerals form part of the tissues and only disappear 
with the organic matter with which they are combined. Nevertheless the 
author observed no mishap arising from the use of these preparations, even 
when prolonged, at the rate of 2 kgm. to 2.5 kgm. per day. A horse of 880 lb. 
consumed 140 kgm. of these algae in 96 days without any visible bad ef- 
fects. The only mishaps occurred in the case of horses which had eaten 
Fuctts serratus. 

In July the author went to the sea to study the problem at its source. 
His attention was immediately drawn to the excretion of sugar which oc- 
curs as soon as the algae leave the water, giving rise to remarkable effloie- 
scences. % In preparing the algae for food attempts were made to lose as 
little as possible of this matter. As washing is indispensable to remove the 
hygrometric salts plants as fresh as possible weie washed quickly so as to 
take advantage of the difference in the speed of diffusion of the soluble sattfe 
and carbohydrates. Unhoped-for results were obtained with the follow- 
ing method : — 

Laminaria flexicaulis freshly gathered in August and September, if 
soaked for a quarter of an hour in dilute milk of lime (4 to 5 gm. of CaO 
per litre) rinsed a quarter of an hour in fresh water and dried in the ail , is 
no longer hygrometric and keeps like hay. By building a cement basin at 
the mouth of a small stream the author succeeded in preparing large quanti- 
ties. The moisture content of this prepaiation remained at between 15 
and 18 %, it contained only 10 to 12 % of ash, and, most important of all, 
2 / 5 th of the dry matter was composed of a soluble carbohydrate which 
hydrolysis changed totally to glucose. This carbohydrate is Schmiede- 
berg's “ laminarine ”, which has been the subject of an important stud^by 
the Swedish botanist Kyein (i). * 

The question of the good value of the algae is totally changed. The care- 
ful and prolonged washing of the products originally supplied to the author 
had removed the most nutritive substance and reduced the algae to the same 
condition as apple residue ; not more than 3 % of soluble sugar was found 
instead of 40% or more. The material prepared by the author is being exa- 
mined chemically and physiologically. The seasonal variations, which ap- 


(1) Untersuchungen iiber die Bioehemie der Meeresalgen. Zntschrift fUt phystologtsch 
Chemtc , Vol EXXXIII, p. 171, 1913 and Vol. XCIV, p 337, 1915. (Author) 
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pear very important, will also be studied and the different species of algae 
compared. L. flexicaulis has already proved the best species. During the 
war it would have proved invaluable and will be val uable during the transi- 
tion period and even when production becomes normal again. Without any 
expensive installation and the use of peasant labour it may supply the equi- 
valent of i million quintals (i) ot oats per year. 

i zb -Moroccan Draught Oxen* — I<BROY, A ,iu Complcs rendus des Stances dc V Academic 

Agriculture de France Vol TV No 3V rrn P iris November 13, iqiK. 

The presence of several draught oxen from various districts of Morocco 
at the agricultural competition held at Casablanca in October, 1918, made 
it possible to compare the work of which animals belonging to the local 
unimproved breeds are capable with the average work done by French oxen. 
To do this the effort and maximum speed of the oxen, as well as their avei- 
age strength, was measured by Rim; Ki, mann's method (2). 

The maximum speed was determined by the duration of displacement 
of each ox without load or harness over a distance of 164 ft. The maximum 
effort was measured by the use of a collar, strong chains and a dynamometric 
spring attached to a waggon loaded with 11 metric tons, fitted with a hand 
brake on a 1.9 ft. railway, 262 ft. long. The cart was* started with the help 
of about To men. Once started the cart was stopped by gradually tightening 
the brake and the maximum lengthening of the spring under the impulsion 
of the animal at the moment of stopping was determined. A curve, drawn 
up before the tests, made it easy to estimate the tension in kilogrammes 
coiresponding to the lengthening measured. 

The animals were also weighed, their height to the withers measured 
and their age verified by theii teeth. 

Rinoklmann’s coefficients were used to determine the average strength. 
If the maximum effort and maximum speed of a given animal be represent- 
ed by F and V, its average utilisable strength may be calculated by the 
formula average strength — 0.25 F / 0.33 V, the effort made during a 
normal period of work being considered equal to \' 4 of the maximum effort 
and the harnessed speed equal to 1 / a of the speed of the animal without har- 
ness or load on a horizontal road. 

The author's experiments showed : 

1) that Moroccan draught oxen, whose weight varies from 790 lb. to 
1210 lb., are about half as strong as good French draught oxen of the Limou- 
sin and d’Aubrac breeds 

2) that as a result of better feeding and care, the oxen of Furopean 
colonists are stronger than those of the natives ; 

3) that, contrary to the accepted theory, oxen ciossed with zebus are 
no stronger than pure-bred oxen ; the zebu crosses were, however, the only 
ones in the group that had not finished growing. New tests with more ani- 
mals will make it possible to state definitely the influence of crossing with 
w bus on the improvement in the working capacity of the native oxen. 

(1) 1 Quintal 1.968 ewi (Ed ) % 

(2) Sec Annales deVImlttuI National. i gronomique, S. lies 3, Vol VI, pp 243-279 *( Authot ). 

[m-m] 
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It is not possible to substitute the European plough for the native plough 
drawn by two animals unless oxen with greater strength than most of the 
present ones are used. The introduction of modern agricultural implements 
is, therefore, connected with the improvement of the local varieties of 
oxen by lational feeding and the selection of breeding animals. 

227 - Wintering and Fattening Beef Cattle in North Carolina, U. S. A. - w ard, \y v , 

Curtis, R S ami ITdev K F , in the U 5 Ihptrtmtnt of 4ancultuu, Jfuf/etitiNo 628, 
53 pp +- 8 Figs + Tables Washingtc 11, January 28, 1018 

This bulletin gives the results of 3 years’ experimental woik on cattle 
breeding in the w r est of North Carolina undertaken by the Animal Husban- 
dry Division of the U. S. Department of Agriculture in cooperation with the 
Noith Caiolina Agricultural Experiment Station. The results may also 
be applied to the mountainous districts of the surrounding states. 

I. — Wintering steers preparatory to grazing on pasture. — 

In the mountainous district the cattle are usually kept on very light rations 
during the winter and put on pasture the following summer. The authors 
examined the cost and methods of wintering cattle, the advisability of 
allowing steers to lose weight during the winter, and the effect of winter- 
ing on the gain in live weight during grazing the following summer. The 
experiments were made during 3 veais with 4 lots of cattle containing 24, 
24, 33 and tcj steers respectively. As winter ration the first lot received 
ear maize, maize stover, hay and stiaw, the second and third maize silage, 
maize stover, hay and straw, the fouith were winter-giazed and fed diy 
roughage and ear maize during snow) weather only. ** 

In the 3 years the wintering of Dot 1 cost on an average $ 11.13 P er 
head. Each steer lost on an average 32 lb. each wintei, and the advance in 
spring cost ovei the initial cost per cwt. was $ 1 ^4. The lespective figures 
for the other lots were Lot 2, S 7. 1 1 , 51 lb. $ 1.40 per cwt. ; Lot 3, $ (> 70, 
52 lb., $ 1.47 pei cwt.; Lot 4 H 5-JG. •*<> lb. (gain), k 0.68 per cwt. In this 
lot the average acreage required to winter a steel was 2 aeies 

II. Winter grazing of steers. The second exjieriment dealt with 
the winter glazing of steers in cleared m mntainous land too steep for any 
other purpose. The coves and flats were sown with a inixtiue of 15 lb. 
orchard grass, 4 lb. blue grass and 7 lb. timothy and clover pel aeie follow- 
ing on maize (winter fodderi which had succeeded grain maize. Each year 
the cattle were taken to the grazing land towards the end of autumn and 
left there throughout the winter without shelter. They wete given food 
in bad w'eathei only. 

During the first year 17 steers cost an average of 4-h6 per head, and 
in spring weighed 17 lb. per head more than at the beginning of winter. 
The second winter 26 steers cost $ ().2q each to wintei and gained $ 17. 
The average cost per head for the 3 years was § 5.39, or approximately 
half the cost of dry-feeding in bams, moreover there was a gain in weight 
instead of a loss. In these mountains winter-grazing and silage give better 
results than the old method of wintering with dry, cut fodder. 

III. - Summer fattening of steers. - This experiment, lasting 



caAle 


203 

3 years, was made with steers which had been wintered on dry roughage, 
•dry roughage, silage, or winter pasture. Most of the mountain animals are 
fattened on pasture; those used in the experiment were put on grass only 01 
on grass with cottonseed cake. During the first two summers the addition 
of cake was profitable, but not the third year, owing to the high price it 
had reached. 

The results showed that animals which had been winter grazed gained 
most the following summer - an average of 330 lb. per head at a cost of 
$ 0.031 per lb. The next best gains were made by steers fed silage, stover 
and hay during the winter and glass during the summer. The average 
gain in weight during the summer was 357 lb. per head at a cost of $ 0.03b. 
Animals wintered on roughage and pastured the following summer gave 
during the summer ail aveiage gain in weight of 378 lb. per head at a cost 
of S 0.048. Steers fed silage during the winter and glass and c ake during the 
summer gained 379 lb. at a cost of 8 0.0(15, whereas without cake the cost 
was $ 0.038. Steers wintered on toughage and led grass and cake in sum 
mer gained 345 lb. at a cost of K 0.074. 

IV. — Wintkk Fati'Kmxg of stkkks. In the mountain districts 
it K eustoman to sell the steers in autumn as feeders. T'01 fattening, feeds 
such as maize, hay and stiaw are used. The experiments aimed at deter 
mining the most advantageous use of these feeds when home-grown and w lieu 
cottonseed meal and cottonseed hulls were added. 

During the wintei 1913-1914, 12 steals were fed on cottonseed meal cot 
tonseed hulls, maize stovei, and hay. A second lot of 12 steers received 
the same ration plus ear maize. In 1 13 days the steers of Dot 1 gained an 
average of 1 .30 lb. per head daily at a cost of § 13.32 per 100 lb.,* and Lot 2, 
2, 1.42 lb. at a co^t of 8 13.92 pel 100 lb. 

During the winter 19 1 f-1913, 4 lots of 10, 10, 21 ami 2(> steers respectiveK 
weie fed on cottonseed meal with the addition of eai maize and cottonseed 
hulls for Lot 1 , cottonseed hulls for Lots 2 and 3, and maize silage for Lot. 3 
The steers of Lots r, 2 and 3 wete fattened during q(> days, those of Lot j 
during 111 day*- . On an average those of Lot 1 gained daily 1 .(>1 lb. per head 
at a cost of 8 I2.q(> per 100 lb., Lot 2, r. \ 2 lb at a cost oi 8 1 1.21, Lot, 3, 
2.0 7 lb. at a cost of x 7.O0, and Lot. 4, 1.43 lb. at a cost of S 9.40. 

F'rom the tw r o years’ tests the authois draw the following conclusions 
applicable to local conditions : llay increases the cost of fattening and 

should be replaced by cheap roughage wheiever possible. Kai maize inerea 
ses the gain in live weight and improves the finish, but its use is not advis- 
able unless its cost is much less than that oi cottonseed meal. The gains 
obtained with maize silage were remarkable, showing the value of this plant 
for ensilage. Cottonseed meal and hulls were satisfactory, even in small 
quantities, giving economical and satisfactory gains. 

The loss in weight during transit was heavy in all cases. Farmers 
who have a surplus of feeds, especially roughages, may profitably fatten 
steers during the winter so long as the animals and cottonseed meal can 
be obtained at reasonable prices and the markets ^are not at too great a 
distance. 


[tw; 
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228 - The Milch Goat in California. — WoorhieS, E C , in the University of California Publ- 
ication*, College of Agriculture, Agricultural Experiment Station, Berkeley , Cal , Bulletin 
No 285, pp 87-114 13 Fig** -f" Bib jography of 8 Pul) icut.on^ University of Cali- 

fornia Press, September, 1917 

This bulletin contains : - 

1) General infoimation on the different breeds of goats in California 
(Toggenburg, Saanen, Nubian or Anglo-Nubian. 2) The composition of 
goat's milk. The analyses made at the New York Agricultural Station at 
Cieneva showed the average and the minimum and maximum percentages 
(the two last in brackets) to be: Fat, 3.82, (1.80,8.40); total solids, 
12.12, (9.22, 17.63) ; total proteins, 3,21, (2.24, 5,21) ; casein, 2.40 (1.56, 
4.06) ; ash, 0,55 (0.40, 0.80) ; specific gravity 1.0294 Ihe analyses made 
at the Agricultural Station ot Berkeley, California, showed : — water, 
88.05, (85.20, 91.50) ; total solids. 11.95, (9.50, 14.80) ; fat, 3.40, (1.70, 5.60) 
fat-free solids, 8.55, (7.80, 9.20) 3) The utilisation of goat's milk (direct 

comsuinption, cheese-making, condensed milk, iced milk, iced cream, 
butter for home use). Immunity to disease (Alalta fever is so far 
unknown in California). 5) Care and breeding of goats. 0) Future possi- 
bilities of goat breeding in California. 7) Results of experimental obser- 
vations made at the Berkeley Agricultural Station on fi\ e Toggenburg goats. 
The totals obtained for the five goats during periods of 310, 312 245, -57,6 
and 336 days respectively were : - Average live weight during the obser- 

vation ]>eriod , 104. 127, 119, 95, 86 lb. , milk yield, 1 283.3, ~ T 5 8 > 1 
1553,2,1341.61b.; percentage composition of milk — solids, 12.88, 1 1.9, 
12.37, J1 -3i IT o ; fat, 3.88, 3.37, 3.64, 2.89, 2.88 , food consumed, 
lb. of grain ( 648.6 lb. of alfalfa fny | 2556.6 lb. of fresh alfalfa 4- 77 
days of pasture ; 615.6 lb. of grain +- 672.7 lb. of alfalfa hay f 2147 .9 
lb. of tresh alfalfa 4- 74 days of pasture, 28 lb. of grains 4 682.6 lb. of al- 
falfa hay 1-2556.5 lb. of fresh alfalfa +14 days of pasture, 435.7 lb. 
of grain f 961 lb. of alfalfa hay 4- 119 lt>. of fresh alfalfa 4- 164.5. days of 
pasture, 301 lb. of grain f- 907 lb. of alfalfa hay } 94 lb. of fresh alfalfa 
+ 175 days of pasture ; total food units supplied by the rations, 862.4, 
1 264.2, 2 642.0, 1081.4, ( )33*° I total units per 100 lb. of milk, 67.2, 58.5, 
57.4, 69.6, 68.1 , total units per lb. of milk fat, 17.3, T 7*3, 15.8, 24, 24.1. 

The grain rations administered included. — 1) barley, wheat bran, 
dried beet pulp, and coconut oil meal in equal parts by weight; 2) dried 
beet pulp (6 parts), barley (1 part), wheat bran (1 part) and coconut oil 
meal, (2 parts) ; 3) dried beet pulp, wheat bran, oats, and coconut 
oil meal in equal parts , 4) dried beet pulp (3 parts), barley (1 part) and 
wheat bran (1 part). Taking the following unit prices per ton of food- 
stuff ; — barley $29.5, maize $29.5, oats $34, cottonseed cake $38.5, 
cocoanut oil meal $24, dried beet pul]) $22, wheat bran ^27, alfalfa hay 
^10.5, fiesh alfalfa $2.5, pasture 'O 20 per head per month, the cost of 
foodstuffs per gallon of milk produced was 6.4 cents, and the cost of food- 
stuff per lb. of butter produced, 22.9 cents. On an average, for 73 cows ob- 
served at the same station, the cost of foodstuffs per gallon of milk produced 
was 8 3 cents. The production of goat's milk is, therefore, much more 
economical than that of cow's milk. 



229 - Digestion Experiments Blade on Pigs in Illinois, U. S. A. with Special Reference 
to the Effect of One Foodstuff on Another and the Individuality of the Pigs. — grind- 

ley, H. S., Carmichael W. G., and Nfwlin, C I , in the University ot Illinois Agrtcut 
tural Extnnm’nt Station, Bulletin Nb 200, pp 50 94 +-4 Kig^ Urbana, Illinois, May, 1917 
The objects of the experiments described were : — 1) to determine the 
influence of one foodstuff on the digestibility of the nutritive matter of 
another foodstuff ; 2) to study the individuality of the pigs with respect to 
the degree to which they digest their food ; 3) to determine the coefficients 
of digestibility of the food elements of the following six rations . — wheat 
middlings, ground maize ground barley, wheat middlings -f ground maize 
(1 1 ), ground barley + ground maize (1 i), tankage + ground maize 
(1 7. 5). The pens used sufficiently large for the pigs to turn in them 
easily, were raised 3 ft above the ground so that the urine could run 
away easily The iaeces weie collected in rubber -lined canvas bags 
hxed on to the animal b} a social harness joined to a collai (a figure 
shows this arrangement , plans ot the feeding boxes are also given) 

Each ration was fed during two periods of 10 days each Each ex- 
jierimental period was preceded by a preliminary period of 25 to 32 days, 
during which the pigs became accustomed to the experimental rations, the 
boxes and the bags and adjustment. In each experiment lour 7 month 
pigs were used During the iqj 3-1(114 experiments Berkshire y Chester 
White crosses of equal size weie used during the iqi4 1013 experiments 
Duroc Jersey a Poland China crosses also of equal size The analyses 
of the foodstuffs and excrements are given in tables Table I summarises 
the coefficients of digestibility of the experimental rations - 

T\MvL I Coefficients oi digestibility of the rations fed. 
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Ration B 0 •§ 

Dry 

Nitrogen 

Crude 

! Crude 

I,lber 

free 
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1 R 

matter 

extract 

fibre 

protein 

extiact 


Middlings . 

10 

74 4 

87 1 

81 1 

21 O 

80. 0 

8->. 4 

bimmd maizi , . 

16 

02 1 

34 8 

7^5 

08 3 

Ground barley 

8 

70 80 

81.2 

14 I 

54 -° 

33 0 

Middlings 4 - giouud maize (1*1) 

8 

79.I 

85 0 

12. 1 

77 \ 

4 

Ground barliy -f ground ma ze (i 

S 

80 9 

889 

15 0 

, 06 1 

67 b 

Tankage + ground mai/C (1 , 5^ . 

16 

86 0 

M2 2 

I 2 

1 4 .h 

80 8 


Aftei examining the influence of one foodstuff on the digestibility of 
another as shown by these experiments the authors conclude — 1) that 
the coefficients of digestibility of foods calculated indirectly by subtract- 
ing the weight of the digestible nutritive elements of one foodstuff (deter- 
mined directly during other periods) from the corresponding values for the 
two foodstuffs together, may be, and probably often is, decidedly inexact 
2) that the weight of the digestible nutritive elements of a mixed ration 
(calculated by the coefficients of digestibility of tj}e foodstuffs, obtained 
diiectly for each of the foodstuffs given alone may be decidedly inexact. 
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This shows that to obtain exact results concerning the coefficients of 
digestibility of mixed ration-, dnect experiments mu 4 be made with the 
mixed rations 

Table II gives data on the influence ot one foodstuff on the digesti- 
bility of the nutritive matter contained in another foodstuff 

Tabii II Influence of on< foodstuff on the digesitbtlti\ 
of the nutritive matter contained m another foodstuff 
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8 
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8 

837 
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Bariev direct 

8 

70 8 

8l 2 
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8 
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86 2 
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60 2 
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VI ue/ direct 

8 
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91 5 

38 8 

/ 4 ° 

64 9 
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8 
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96 6 
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81 4 

68 7 
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8 

/9 1 
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12 1 

7 / 3 
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B ilev 4* i/e, d reet determm itu 1 

B irlc\ maize indirect dctennina 

8 
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150 

66 
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8 
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(1) CiUulited by the Hr cl dctcnmn tons oi the cuclhcimts cl diqestib lit} < f each 
* > 3(1 tuff 

( 2 ) U eii ted by the indued deleimination ot tit c( efficient < f cl gc lib 1 1> ol 
ui f d^tnfi 


Other t ible-. show the c \tcnt to which cadi pig digested its lood 1 he 
authcr*) conclude that under the ] racticalh identical conditions during 
the whole expciiment the coefficients of digestibility of the nulmivo ele- 
ment oi a senes of diffeient lations show distinct!} highu \ alucs fen* some 
pigs th 111 foi others The difteiences in the coefficients of digestibilit\ ot 
the nutritive elements < f 011c foodstuff for different pigs are howcvei pro 
bably too small to be of gre vt piactical or economic il importance if of any 
importance at .all 

2 - Proportions of Supplements to Maize for Fattening Swine m Ohio, U. S. A. — 

Robison W Z, 1 1 the Ohn A 3 ncnltural Fxbmnm nt StUun Bulletin ^if pp 57 Woos- 
ter Ohm Stntcmbci 1 )i" 

Although it has been proved that in fattening pigs the best results 
are obtained when mai/e is supplemented bv other foodstuffs tlie best pro- 

[Ut tst] 
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portions in which to mix the rations have nevei been exactly determined 
The object of the experiments described was to determine the most favo- 
rable proportions in which tankage, ground soy beans, linseed oil meal, 
and skim milk should be added to maize for fattening pig-. 

In the 1st. experiment three lot-, of 5 pigs were fed lor ib weeks on 
ground maize and tankage as ooon as they were weaned. In hot 1 50 parts 
bv weight of tankage and 481 parts of maize were fed. In Lot 2 o 36875 
lb. of tankage were given. Lot 3 received decreasing percentages of tank- 
age beginning by 20 °othe first *eek and ending by 5 % the last. The 
results differed little, but were most favourable in the 1st and 3rd tests. 

In the 2nd. experiment of ib weeks’ duration made with three lots 
ot 4 pigs oi an average initial weight ol 57 5 lb., the pigs fed tankage in 
weekly decreasing quantities showed a greater increase in live weight and 
consumed less food per unit ot gain than chose receiving definite proper 
tions of tankage and maize or a constant daily quantity 

In the 3rd. exj>eriment, lasting ib weeks, wiih two lots of 4 pigs ot an 
a\ erage weight of 75 lb., Lot 1 was fed maize and tankage in the ratio of 
8 1, and Lo*. 2 tankage in percentages decreasing weekly from 20 to 5. 
The lesultvS obtained weie the inverse of those of the two first experiments , 
definite quantities of tankage gave greater gains and sniallei consumption 
The 4U1. experiment lasted 20 weeks. Thirty pigs of an aveiagc w r eight 
of 47 lb were divided into b lots fed small medium or abundant tankage 
mtions as a supplement to maize (i e , in the small 1 at ion abou 1/ 4 , in 
the average one about 1 ± ol that of the abundant ration which consisted 
ot ib t)4 ° () for first lot, and decreased from 32 7 to 13 8 ° (> in the fourth) 
The supplementary food wa » gnen in constant quantities in the three first 
groups and weekly deci easing quantifies in the othei three The best 
revuLs were obtained with large quantities of tankage in definite proportion 
to the maize The best results with small quan i ties of tankage were 
obtained w r hcn it was fed in larger qualities at first and gradually decreased. 
The medium rations gave better results than the small and a» undant ones. 

The object oi the 5th. experiment which lasted ib week 1 * was to 
compare the values ot tankage, soybean meal and linseed oil meal as sup- 
plements to mai/c (the firs, two in vaiving quantities) Eight lots of s \ lgs 
each were used the average weight ot the pigs being 144.0 lb Tho;e fed 
a ration containing to ° f) oi tankage showed an average gain of 3b 2 ° 0 and 
consumed 10.4 % less food than the group fed maize only Bettci results 
were obtained wuth 10 ° () oi tankage than with 5 or 20 ° n When the sup- 
plementary ration was increased a largei quantity was required to replace 
1 unit of maize. On the basis of equal quantities ot piotein, soybean meal 
and linseed oil meal gave better results than tankage, considering their con 
tent in nitrogen- free substances Economical gain* were most constant 
with tankage. At the outset soybeans gave gains with the smallest con- 
sumption of food, but, during the latter part of the experiment, it was 
surpassed by linseed oil meal. 

In the bth. experiment a lot of 6 pigs of an average weight of 71.75 
lb. was fed during 14 weeks on maize and tankage in self-feeders, so that 
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the animals could eat as much of each food as they liked. The average 
daily increase in weight was 1.5 lb. per head, with a consumption of 3.89 
lb. per lb. gain. The amount of tankage consumed increased during the 
first three weeks, rising from 14.6 to 19 % of the ration, and then decreased 
to about 5.6 % during the last eight weeks of the experiment The average 
amount consumed throughout the experiment was 12.4 parts of maize 
to 1 part of tankage. 

In the 7th experiment, which lasted 10 weeks, three tests were made 
with skim milk as a supplement to maize. When maize and skim milk 
were ted ad lib. the pigs took less milk as they grew older. More skim milk 
in the ration lessened its value as a substitute for maize. As compared 
wfith tankage as a supplement to maize it cost leSvS per lb. of gain, although 
there was a ^mailer difference during the second half of ‘the experimental 
j>eriod than during the fir*t. 

Five lots of 5 pigs, of an average weight of 79 lb., were used during the 
15 weeks of the 8th. experiment in which maize and skim milk, both sepa- 
la^e and mixed, and maize and tankage, were compared. Maize alone and 
skim milk alone gave bad results as compared with those obtained w T ith 
the two food^ mixed. Pigs fed skim milk only made fairly good gains in 
live weight, but did not fatten. On an aveiage they consumed 36.6 lb. 
of skim milk each daily and gained slightly more than 1 lb. daily. In a 
ration of skim milk and maize in equal parts, compared with maize alone 
3.37 lb. ot the first replaced 1.37 lb. of the second. When Aim milk was 
used as a supplement to maize a smaller quantity of nutritive elenient 
was required per lb. of gain than when the supplement w r as composeaof 
tankage, but the gain w'as more rapid with tankage 

The 9th. experiment aimed at obtaining new data on the use of differ* 
ent proportions of maize and skim milk for fattening pigs. Seven lots of 
5 pigs were used, five of which received maize and skim milk in different 
proportions, one maize only and one maize and tankage. The average ini- 
tial weight of the pigs was 43.(1 lb. and the experiment lasted 15 weeks. 
The lot fed maize only did very badly ; the daily average gain w r as 0.35 lb. 
per head, with a consumption of (>.85 lb per lb gain. The lot receiving 
maize and tankage (in the ratio of 9 1) made smaller gain* uhan any lot 
receiving maize and skim milk. With maize and skim milk in equal parts 
or maize and tankage in the ratio of 9 1 a smallei amount of dry matter 
was required to produce 1 lb. of gain with skim milk than with tankage. 
When the ratio of Aim milk to maize exceeded 50 % of the ration its sub- 
stitution value dccreavsed. When the pigs received maize and skim milk 
ad lib. the proportion of skim milk to maize increased during the first five 
weeks, then gradually decreased from the 7th to the 16th. On an average 
the pig* ate 22,2 lb. of skim milk per day, or (1.4 lb. per lb. of maize. They 
gained weight more rapidlv than those pigs receiving less milk, and the 
quantity of total food elements required per unit of gain was smaller. 

Conclusions — Further expenments are necessary to determine 
the best proportion of tankage to be fed to pigs, but it seems that, if 10 % 
is given, there is no advantage in giving a larger quantity at the beginning 
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of the fattening period than at the end , when, however, only 5 % of 
tankage i$ given, a laiger quantity should be supplied at the outset. Skim 
milk is a more profitable maize supplement than tankage, especially for 
young pigs. No definite maize supplement seems the best, nor does there 
appear to be any optimum proportion in which to administer it , the choice 
of both depends the age of the pig, the market price of fat -hogs, the price 
of maize, and the availability of the supplements 

231 - The Artifieial Lighting of Ebn Houses. — Blford, f c , m The igncuiturai Ga- 
zette of Canada V01 V, No n pp 1045 1048 -f- 1 Fig Ottawa, Nbvembti, 1918 
To solve the much-discused problem of the usefulness or harmful- 
ness of artificial light in hen houses the Poultry Division of the Experiment 
Station of Ottawa earned out experiment* during che winters 1916-17 and 
1917-18 with ihe Barred Rock and Leghorn breeds Electric lamps were 
lit in the hen houses from 6 a, m. till daylight, and from dusk till 9 p. m. 
In the houses of the control hens no light was lit. 

The experimental groups produced most eggs in December and January, 
the conti ol groups in March- April for the Leghorn breed, and in January- 
February for the Barred Rock. The advantage of lighting depends, there- 
fore, on the object in view. If it be desired to have eggs at the beginning 
of winter to sell fresh at a high price, lighting is an advantage , if eggs 
for hatching are desired it is a disadvantage. The difterence in the total 
number of eggs laid between the experimental and the control groups was 
small (in all 2 470 and 2 242 eggs respectively from November to April by 
40 hens). Experiments on the effect of lighting on the health of the hens 
are in progress 

2*2 - Feeding Fowls with Wheat Treated with Copper Mixture; Experiments in New 
South Wales, Australia. — Ihe A%ncultural Gazette of New South Wain Vol XXIX, 
Pt 9 p 667 Sydney, Scptemtm, 1918 

As farmers do not always sow all their sulphate-treated seed it is of 
interest to know whether it may be fed safely to hens. Aft ith this end in 
view the Agricultural Department of New South Wales made a series of 
experiments at Hawkes Agricultural College. Twelve Rhode Island Red 
hens were divided into three lots, each receiving their normal food in the 
morning. In the evening Lot 1 w r as given wheat which had first been 
soaked in a 1,5 % copper sulphate solution, then in lime (according to the 
formula proposed by the Department of Agriculture), Lot 2 wheat soaked 
in x 5 % copper sulphate solution only, and Lot 3 a mixture of l j z wheat 
grain and % maize. 

RESunts. — 1) The treated grain was always eaten immediately by 
Lots 1 and 2 ; 2) the three lots ate equal amounts of grain daily , 3) from 
June t 7, 1917, to February 28, 1918, the three lots produced 997, 97b, 
and 93Q eggs respectively ; 4) the eggs were normal in size, shape and 
appearance , 5) the health of the heus was always good , no change was 
observed in the excreta as a result of the continued use of copper 
sulphate. % 

A post mortem examination was made of some of the hens of the first 
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two lots. Externally there were no signs of any injurious effect exercised 
by the sulphate-treated grain, but in a few cases there was a marked effect 
On the liver and a slight effect on the intestines* This shows that the con- 
tinued use of copper sulphate, even in small quantities, may have bad re- 
sults ; moreover the action of copper sulphate is known to be cumula- 
tive. 

Conclusions. — When it is essential to avoid all waste, sulphate- 
treated grain may be fed to hens with danger on condition that they form 
small part of the ration only and are not used for more than a few months. 

233 - The Rouen Duck; its Value for Crossing Purposes. — fauc llon, x , hi VAccUma - 

>alion, Journal d<<; klueurs, December 8, pp. 388-390 Fans, 1918 

The Rouen duck is a useful breed* prolific, easy to raise, and much 
appreciated everywhere. It resembles exactly its ancestor, the wild duck, 
except that, under the influence of domesticity and breeding, it has increas- 
ed in size and weight. The Rouen duck improved by selection may weigh 
as much as 9.9 lb., whereas the wild duck barely weighs 3.3 lb. The laying 
capacity of the Rouen duck is also five times that of the wild duck. Rouen 
duck breeding has always been an excellent investment ; the principal mar- 
kets are Duclair, Goumayet and Dieppe. 

The Duclair duck is a local variety of the Rouen duck, obtained and 
selected paiticularly at Duclair (about 12 miles from Rouen). The Duclair 
duck, massive in form with a wing stretch of 3.4 ft., dark plumage and flesh, 
is prolific and matures early. Its flesh is excellent but has a more marked 
flavour than that of the Rouen duck , this phenomenon is always found in 
breeds in which black predominates (Cayuga, Labrador), and is attributed 
to " melanism* ', i. e., the presence of a large quantity of pigment in the 
blood, the opposite phenomenon, “ albinism ” (white plumage and flesh) 
produces the contrary effect. The Rouen duck has a most favourable in- 
fluence on other breeds which need improving in view of production. It 
is largely used for crossing purposes in other districts ; for example, in the 
south-west, crossing the Barbary drake with the Rouen duck has given the 
so-called “ mulard ” or “ mulct ” duck, heavy large, unprolific, but with 
fine, delicate flesh, strong tendency to fatten, and very large liver, used m 
the “ foie gras'” industry. 

Crossing the Rouen duck with other breeds, such as the Pekin and Ayles- 
bury, also gives excellent results — fine flesh, rapid growth, early maturity, 
large size, and strength. Crossing the Aylesbury with the Duclair variety 
gives the same results but yet stronger progeny. The production of the 
Rouen duck should be developed, both because of the’ profit lobe derived 
from it and its usefulness in the present food crisis. 

234 - Silkworm Breading in Morocco. — levrvt d , m Rappori $ur la Mission SinctcoU # 

iu Matoc (Otiobn 1916), Chatnbie dc Commerce d~ Lyon , Laboratotre d'itudes de la sote de 

la condition pubhqur dts sous dc Lvon pp 22 -f- 1 m ip + 12 Photographs. Lyons, 1918 

Since 1914 the Administration of the Protectorate has taken steps to 
revive silkworm breeding by making several new mulberry tree plantations 
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and organising silkworm breeding in the Fez district. The aim of the first 
year was to gain experience for the following one; 880 lb, of cocoons were 
obtained. In the second year 3 300 lb. of good quality cocoons were ob- 
tained. In 1916 (the year in which the author made his investigation 
journey and report), as a result of pebrine and flacherie, 16 ounces of eggs 
divided among 120 breeders, gave only 1793 lb. of cocoons. Flacheiie may 
be produced accidentally by unfavourable climatic conditions or lack of hy- 
gienic care during breeding. Pebrine, on the contrary, may easily be avoid- 
ed by the use of eggs guaranteed to be healthy. The cocoons obtained in 
1916 were used in the spinning bowls set up in the Fez fair and proved very 
instructive to the natives who also received lessons in silkwoim breeding 
and the silk industry by means of cinematograph films. 

The mulberry trees are scattered about the gardens. The greatest 
development of silkworm breeding in Morocco was from the 10th to the 
13th centuries, but it disappeared updei French and Italian competition. 
The Moroccan silk industry could not resist competition because it retain- 
ed the primitive methods of silkworm breeding, and it died out completely 
in the 19th century as a result of pebrine. The old mulberry trees arc all 
that remain of the dead industiy. Nevertheless the silk industry and native 
spinning survived the disappearance of the breeding industry and, at the 
present time, over 400 spinning looms work in the Fe^ Medina and in all 
the other towns which formerly were also centres of silk production. 

At the present day this industry is dependent on foreign countries, 
especially France and Italy, for the 4 400 000 lb. of silk it requires. Details 
are given of the imports from 1910 to 1915 showing, among other things, 
the preponderant importance of French products in these imports. 

A description is given of the methods used in the Moroccan industry. 
They are mostly very primitive, but the workmen are skilful and often 
make very beautiful materials. In the author’s opinion it is not desirable 
in the interest of the Moroccan art itself, to replace the hand loom by the 
mechanical loom, as it Is too early for such a change. The French object 
should be the development of silkworm breeding. Fiom this point of view 
everything remains to be done, from the planting of mulberries to the pro- 
fessional instruction of the natives. To this end the support of the public 
bodies is indispensable. 

First of all the most favourable district for silkworm breeding must be 
chosen. The pure air and moderate heat necessary can be found only in 
the mountains. The most suitable mountains seem to be those stretching 
from the south of Fez to the first heights of the Central Atlas, with Se- 
frou as centre. The eggs could be kept in the neighbouring high mountains 
during winter. Nurseiies of the different varieties of mulberry should be 
formed, and the trees planted, not by the roadside where the dust con- 
tinually settles on the leaves, but in the fields, in well-spaced rows between 
which other crops may be grown. A silkworm breeding station must be 
established which will produce healthy eggs, distribute them among the 
natives, and supervise the breeding of the silkworms. The indispensable 
technical instruction must be given to the natives. For some time the hjfr- 
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vest should be sold locally and, after the chrysalids have been smothered, 
exported to Marseilles. 

To sum up, the author wishes to preserve the artistic, domestic, 
and pastoral character of the Moroccan industry, and to give an energetic 
start to silkworm breeding itself. 

235 - An Experimental Study of Carrying and Cart-drawing by Dogs, — hachet* 

'iOUPlet, L , in the Revue Scienttfique , Yeir CL VI, No 16, pp 492 496 Parte, 1918 

The author made an experimental study of carrying and cart-drawing 
by dogs, and collected many data on this subject which have enabled him 
to estimate the extent to which dogs may humanely and practically be 
utilised for these purposes 

1) The respiratory functions of the dog and its equipment. — 
According to most workers who have studied the subject, the most logical 
way to harness a dog is to harness it as far as possible like a horse. This is 
the practice which has always been followed by the Belgians, past masters 
in the rational utilisation of dogs for drawing carts. In view of the differ- 
ences between the physical resistance and anatomy of dogs and horses it 
is, however, necessaiy to modify somewhat the system of harnessing for 
horses (collar an d chest strap). The horse-collar is ill-adapted to the dog and 
soon hurts it because the dog has not the marked projection towards the 
lower end (excellent support) of the horse, and its almost horizontai neck 
causes the collar to press on the wind-pipe. The chest strap interferes with 
the respiration of the dog as, when breathing in, the rise of the lateral walls 
of the chest is prevented by the tension of the strap during motion. The 
ribs of the dog must, therefore, be protected, and various contrivances have 
been devised to this purpose — a chest strap with a metal frame, padded in- 
side, a belt with a small hoop placed across the dog's shoulders to separate 
the reins, a belt strapped to each end of a metal hoop placed over the dog 
and very similar to that of a Russian “ troika “. 

2) The movement of the dog, the shafts and pole. — While walk- 
ing the movements of the dog are what Darwin has called “ flexuous to 
this “undulating “tendency is added that of “crossing" (i. e. the foot-prints 
of the back limbs are not on the same lines as that of the fore ones), so that 
the parallel lines of the shafts hinder the dog very much This may be re- 
medied by tying the dog, under the cart, to the axle-tree, as i9 done in Bel- 
gium and Germany, but this has the disadvantage of preventing the ani- 
mal from properly guiding the cart. Another, more suitable, arrangement 
is that of the jointed pole, a steel tube or wooden pole passing over the dog's 
back and attached by the end to the upper part of the rigid chest strap 
deserbed above ; the double jo’nt allows the chest-strap, and consequently, 
the dog's body, to move vert’cally and horizontally. This arrangement 
removes all the disadvantages menb'oned and gives the animal the greatest 
possible freedom of movement. Dogs so harnessed do excellent work. 

3) The withers and foot of the dog. — The shoulder resistance is 
sufficient to allow drawing, i. e., the withers are strong enough to pull a 
carriage or bear a pack saddle. Numerous tests have shown that two dogs 
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with pack saddles can carry a man weighing 165 lb. several hundred yards 
(maximum effort). The joints of the dog, a digitigrade runner, move 
almost exclusively in lines parallel to the direction in which it is going, so 
that sprains are very rare, indeed practically never occur. The elastic balls 
under the foot resist, in dogs covering long distances, even on pebbles. To 
harden the underneath of the paw, an ointment of soot and tallow is ex- 
cellent. 

4) Training, guiding work. — Advice is given on the training and 
guiding of dogs. They may be lead by an ordinary collar with rings on either 
side to which the reins are fixed. Guiding with a stick only also gives ex- 
cellent results. The minimum height of a draught dog must be 1.8 ft. The 
amount of work a dog can do depends more on its energy than its size as 
it pulls more especially by gathering together and then stretcliing its limbs. 
Without considering the obvious exaggerations on the amount of work a 
dog can do, it may be said that an average animal can pull at a rate of 3.6 
miles an hour, including stops, a useful load of 130 lb. on a cart of the same 
weight over a distance of from 25 to 36 miles if necessary. In this case 
the dog itself might weigh only 88 to no lb. Very good work may be 
done with 2 or 3 dogs harnessed to one cart ; in this case the rule of the de- 
struction of strength when animals work together is observed. One dog 
alone gives a work of no lb., two dogs harnessed together a work of 215 lb., 
and three dogs together, a work of 264 lb. A rest of 2 to 4 minutes every 
half hour is sufficient but indispensable. The minimum ration for a dog 
working several hours a day is 450 gm. of meat and 1 kg. of bread. 

5) Pack saddle dogs. — A ratmnal pack-saddle system is described. 
The saddle, on which the pack is fixed is well strapped on. To prevent over- 
tight strapping, thus crusliing the animals sides, a light aluminium frame 
is advisable, arranged in a similar wa> to the chest-band described, and being 
held in place, without moving, by its shape. Although some mastiffs and 
other dogs can carry as much a.s 44 lb., the average weight allowing rapid 
movement is 22 to 33 lb. A double pack saddle is also used. The author 
believes the dog will be used increasingly as a draught and pack animal and 
that its value as such is not to be despised. 

2 ^G - The Sheep-killing Dog in the United States. — Wilson, t f , m the u s Depart- 

nt’ntof Agriculture, Farmers' Bulletin No. 9*5 Washington, February, 191s 

The total annual loss of sheep killed by dogs on the farms of the 36 
western states is 107 760 head, or 1 % of the total number of sheep in these 
states, thus decreasing appreciably the possible profits and hindering the 
full development of sheep rearing. 

The replies received by the Department of Agriculture from its crop 
correspondents show that the present number of sheep in the states under 
consideration could be increased by 150 % without decreasing the stock 
of other animals. These replies also show that sheep-breeding is consid- 
ered very profitable, but that the dogs are the chief obstacle to its develop, 
ment. To remedy this the author recommends a* higher tax on dogs so 
as to reduce the number of superfluous ones, and the adoption of severer 
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laws against an excessive number of dogs. The outline of such a law is 
given ; it aims at taxing dogs, identifying those for which licenses have 
been paid, the control of sheep-killing dogs, and making th* shepherds 
financially lesponsible for such losses. 

A description is given of a metal fence suitable for enclosing sheep- 
runs through which dogs cannot pass. This fencing was tested by the 
U. S. Forest Service and found impenetrable by sheep dogs and coyotes. 

An appendice contains a summary of the laws against dogs in the 
different states and, in full, those of Pennsylvania and West Virginia, as 
examples of modern laws affording efficient protection to owners of flocks. 

FARM ENGINEERING. 

237 - Tractor Schools Organised by the u J. L Case Threshing Machine Co. * in the 

U. S. A. — rartn ImfiUtncni News, Vo) XXXIX No 44 P 15 Chun go, October 31, 1918. 

The " J. I. Cask T. M. Co ”, of Racine (Wisconsin), has announced 
its seventh annual tractor course. The courses, absolutely free to all 
farnieis and operators, are conducted in all parts of the Umted States and 
Canada and last a week. Tht work is divided into 3 branches : — 
1) lecture and introduction , 2) repair and shop work ; 3) tractor 
operation and work on tractors. 

Syu+abus of the course — Motor * its principle, operation and 
adjustments ; general troubles ; loss of power ; how to grind and reset 
valves , fitting pistons and lings ; adjusting bearings , timing of valva&and 
ignition ; lubricating. 

Ignition systems : the different types and their principle ; how to de- 
tect and remedy ignition trouble , adjustment and caie of ignition system. 

Inch and carburetion : fuels, their comparison and use; carburettor 
trouble , adjustment of carburettor ; kerosene and its use. 

Lubrication and lubricants: oils and greases and their proper use; 
oiling systems, adjustment and caie. 

Coolmg system: cooling system explained, its proper use and care. 

Tractor chassis : trucks and frame ; transmission and gears ; adjust- 
ment, overhauling and geneial care of tractor 

Tractor operation • starting motor and handling tractor ; general 
operalive subjects. 

Tractor work : use of tractors for various operations ; traction work ; 
belt work ; propel use of tractor. 

Implements' hitching of ploughs and farm implements; draft of 
various implements , care and operation of farm implements. 

238 - Power Farming Tests Organised by the “ Chambre Syndicate des Constructeurs 
de Machines Agricoles de France”, at La Verridre.— i. Van zulpkif, m the Bulle- 
tin Mcnsuil dt la Chambn Syndicate dis Constructeurs de Machines Agricoles , No 7, pp 
378380 P ins, CXtob 1, t<)i8 — II Rinoclmnnn, M, in the Bulletin do la SociiU 
d'Eniouni;enunl pour I'lndustiv Nationalc, Ycai CXV1I, Vol CXXX, No 5, pp 291- 
2 Q 5 -f T Pig- P ins, & ptemb r October, 1918 — HI, Eivllrc, P , in the Bulletin de la 
SocUiedts Agncultcuts de Vrunce , Rtvuc agricoh mcnsucllt, pp 231-235 + 1 Table Pans, 
October tot 8 

I — M. Van Zuepeee, in reporting on the trials organised by the 
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" Chambre Syndicate des Constiucteurs dc Machines Agricoles de France ” 
at La Verrifcre (Seine-et-Oise, France), says that he has not observed 
anything that might constitute a striking novelty in the niotorculture in- 
dustry. 

The following machines (i) were admitted to the trials : — i) Tou- 
rand-Latil motor-plough [30 H.P. ; weight 0 380 lb. ; plough, 3-5 furrows] 
— 2) Case tractor [a) 18 H.P. ; weight, 4 900 lb. ; 3-furrow plough — 6) 
25 H.P. ; weight, 10 780 lb. ; 4-furrow plough] — 3) light De Mesmay 
tractor [15 H. P. , weight, 4 180 lb. ; plough] — 4) Mogul tractor [20 H. P. ; 
weight, 6 490 lb. ; 3-furrow plough] — 5) Titan tractor [20 H.P. ; weight, 
6 490 lb. ; 3-furrow plough] — 6) Beemann tractor [4 H. P. ; weight, 627 
lb. ; various implements] — 7) de Dion-Bouton windlass ploughs [a) 
40-50 H. P. ; weight, 14 740 lb. ; balance plough ; b) 25-35 H. P. ; weight, 
1 760 lb. ; cultivator] — 9) Mustral tractor [20 H.P. ; weight not given ; 
plough] — 10) Happy-Farmtr tractor (16 II P. ; weight, 4 730 lb. ; 2- 
fuirow plough] — ;ii) Ar-Denn tractor [by H. BAuenKT, at Sens, Yonne, 
France; 45 H. P. ; weight 77001b.; 3 furrow jplough] — 12) Sandusky 
tractor (25 H.P. ; weight, 4 070 lb ; plough] — 13) Fn/rz haul age- tractor 
[32 H. P. ; weight, 4 180 lb ; balance plough] — 14) “ Motoculteur " 
[of the " Motoculture Franchise " Co., of Paris ; type A ; 30 H.P. : weight, 
4 400 lb. , with rotary apparatus or digger and gang] — 15) Doisy wind- 
lass-tractor [25 H.P. ; weight, 7 040 lb. ; 5-furrow turnurest plough] — 
16) Seundesou Universal tractor [25 H. P. ; weight, 6 564 lb. ; 3-furrow 
plough]. (Be ides these tractors M. P. Leclere also mentions the 44 Aurore " 
tractoi of Neuerburg & Sons, 3, Rue de la Boetie, Paris; 14 H. P. ; 
weight, 3 960 lb. ; 2-furrow plough). The Universal, De Mesmay, Filtz haul- 
age-tractor, de Dion-Bouton. ploughing windlass, Doizy windlass tractor, 
Tourand«Latil motor plough compare favourably with those machines 
not made in France They are carefully and strongly made and work 
smoothly. The 44 Motoculteur " does a new kind of work, reducing the 
arable layer completely to a uniform fine tilth. The working of the tractor? 
that took part generally left a good impression. Those tractors that the 
author saw working all pulled plough., brabant, gang and balance ploughs 
of wellknown types, some* in stubble, others in fields that had been 
ploughed shallowly ; others worked in clover fields or artificial meadows. 

II. — M. Ringelmann describes the I)e Dion-Bouton ploughing 
windlass as follows : — 2 windlasses, as in the big steam machines, haul 
a balance plough with a cable ; each motor windlass is driven by a 4 
cylinder motor, of 125 mm. bore and 150 mm. stroke, developing 50 H. P. 
at 1 000 to 1 200 revolutions. The front wheels are 1 metre in diameter 
with a tyre 20 cm. broad ; the rear wheels are 1.40 metres in diametei with 
a tyre 25 cm. broad. The cable, winding on the windlass whose horizontal 
axis is perpendicular to the shaft, has a speed of 3 700 to 4 500 metres 


(1) The notes in square brackets are taken from the table drawn up by M P Leclerc. 
(&*•) 
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per hour ; the average pull is 3 200 kg. The cable is 500 metres long and 
15 mm. in diameter ; its breaking strain point is 12 000 kg. 

Each windlass weighs 6 000 kg. On the road it runs at 3 000 and 7 000 
metres per hour reducing to 1 400 metres in the field. The minimum 
turning radius is 7 metres. A de Dion-Bouton windlass is shown in the 
appended figure. The 35 H P windlass is built on the same model as the 
50 H P. one — 4-cylinder engine, of 100 mm. bore and 140 mm. stroke ; 
1 000 to 1 200 revolutions per minute ; front wheels, 90 cm. in diameter 
with 20 cm. tyres ; rear wheels, 1 20 metres in diameter with 20 cm. tyres ; 
cable : diameter, 13 mm. ; length, 400 metres ; resistance to breaking, 
9 000 kg ; speed, 3 700 to 4 500 metres per hour ; average pull, 2 000 kg- 



Dp Dion Bouton Windlass 


On the road the speed varies from 3 000 to 5 000 metres per hour ; in the 
field, by changing the chain pinion, the speed can be reduced to 2 000 or 
3 000 metres per hour. The minimum turning radius is 7 metres. s 
The other machines have been described previously by the author 
and nearly all have been noticed in the Bulletin. 

Ill — According to M. P. Lbclerc, the trials at La Verrfere mark 
an impoitant stage in the history of power farming and the progress made 
since the trials at Grigny (France), in 1917, is considerable. Besides foreign 
made machines, a large number of machines made by the big French 
firms were shown at La Verrifcre The ground at La Verrfere was suited 
to the working of the machines : fairly level, of perfectly even character 
without any stones or obstacles, sufficiently damp to work easily, and not 
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90 damp as to binder the progress* of the machines ; there were long strips 
of land so that frequent turning was avoided. 

While reserving judgment on the principle of the rotary apparatuses, 
owing to the lack of sufficient experience, it may be said that, on the whole, 
the machines shown at La Verri&re will probably be of good service to farmers. 

All the machines seen at la Varriere had explosion motors, mostly 
vertical and multi-cyiindered and running at from 1 000 to 1 200 revolu- 
tions. Save a very few exceptions, the H.P. of the motors varied from 
20 to 40, and the weights were under 6 600 lb (save for the windlasses). 

The use of suspension springs is becoming more and more frequent , 
there is a tendency to abandon 3-wheeled for 4-wheeled machines, with 
triangular suspension. 

Although at first sight it seems easy to attach an implement to a trac- 
tor, it is not so in fact and regarding this the author points out the error 
in those attachment devices that form a rigid whole of both tractor and im- 
plement as well as those that leave too little space between them, owing 
to which the tractor tends to steer badly. 

The difficulty is in not only knowing the work to be carried out but 
also in arranging the machines in such a way that the work can be done 
under the varying conditions of soil and weather that may be met with. 
For the author, there are not 2 well-defined problems that are placed to- 
gether, one mechanical and the other agricultural, but simply a single pro- 
blem of very complex " agro-mechanics “ that constantly varies according 
to the weather, the nature and configuiation of the soil, etc., a problem 
capable of several solutions, each of which is only of value between certain 
fixed limits. 

The appreciation of the arrangements as a whole and in detail that 
should be adopted in order to correspond to fixed conditions of use that 
vary for the same farm, the same field, is particularly difficult, for it is 
influenced simultaneously by agricultural and mechanical factors. The 
fanner indicates the agricultural factors, the mechanic indicates the me- 
chanical factors, but the two must be embodied in one person so as to take 
the two categories of factors simultaneously into account. 

Makers who are for the first time turning their attention to power 
farming must consider this situation carefully and not imagine that it 
suffices to produce a machine well conceived from the mechanical stand- 
point in order to have a rapid sale of large numbers. 

The field of action in power farming is very vast ; everywhere hand- 
labour has to be replaced by power farming machines with the slightest 
possible delay. 

2^9 - Traction wiith “Poor Gas”. — Dr MoNGolfier, L., in La Technique Moderns, 

Year X, No q, pp. 424-4264-4 Figs. Paris September, iqi 8 . 

To remedy the lack of carburants for road haulage, lighting gas was 
used in England (1), stored in flexible balloons or compressed in rigid 
tubes. In Holland (2) hydrogen was used and, in Switzerland, synthetic 

(1) See R. t June, 1918, No. 680 — (2) See R , May, 1918, No. 565 {Ed.). 
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alcohol obtained from calcium carbide (which is cheaper than alcohol 
obtained by fermentation but is still a costly carburant). At present 
there is a shortage of carburants like paraffin and the heavy oils, and so 
gas offers the best possibility of success for hauling heavy loads. For 
passenger cars, petrol will long remain the most suitable carburant. The 
application of “ poor gas ” to the automobile consists in adding a light and 
small gas producer to the frame so as to replace the balloon or reservoir pt 
compressed lighting gas ; only the same engine cannot be used unless im- 
portant changes are made in it. “ Poor gas ” engines require a special 
compression and distribution, which are difficulties that are compensated 
by considerable economy in consumption as shown by road trials carried 
out by a motor lorry running on poor gas (economy of 80 % ad valorem in 
comparison with petrol engines). 

To adapt poor gas to motor traction, the engine must be neither too 
heavy, nor too bulky. To attain this, small engines have been built weigh- 
ing only 450 kg., running at about 1 000 revolutions, of 135 mm. bore and 
170 mm. stroke, which, with 4 cylinders, develop about 40 H.P. 

The compression is 10 or 12 kg., instead of the 4 or 4.5 kg. in petrol 
engines. The chief difficulty is to find a light motor, not bulky, and pro- 
ducing a clean gas after passing it through a scrubber and washer. Those 
poor gas lorries that are now working have a gas producer fed exclusively 
with wood charcoal ; the anthracite gas producers did not give such good 
results, as the gas produced contained more tar and other impurities 4 jban 
that obtained with wood and wood charcoal producers The thermal 
yield of the poor-gas engines is double that of the steam engine. Poor- 
gas offers uncontestable advantages over steam, petrol and paraffin for 
powers ranging between 20 to 100 H.P. For power farming, poor-gas 
traction would give an enormous economy. The author's study contains 
several figures, including one of a poor-gas motor lorry and one of a poof- 
gas electro-generator plant of 40 H.P. 

240 - The Estimation of the Work of a Power Farming Machine. — ringflmann, m , 
iii the Bulletin de la SocUU d } Encouragement pour V Industrie National , Year I*XVII, 
Vol CXXX No 5 . PP 281-283 Pans, S ptenibtr-Octobcr, 1918 

The author gives an approximate solution of the following problem : 
— When the test of a power-farming machine lasts 10 to 30 minutes, how 
can the work that can be carried out under practical conditions be estimated, 
only considering the measuie relating to the speed during the work ? 

-bet l be the width worked by the machine in metres, c the distance 
travelled in metres per hour while the machine is working (ploughing, etc.). 

If there were no lime lost the surface S worked per hour would be, 
in sq. metres, egual to Ic . But, given that about the same time is lost in 
turning, the product 1c should be multiplied by a first reduction coeffi- 
cient m varying from o 86 to 0.77 for an average furrow length of 150 
metres ; this coefficient diminishes with the speed of progression. The 
actual work per hour is only 50 minutes, owing to various stoppages in prac- 
tice, lubricating, inspecting the machinery, which requires a second re- 
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duction coefficient of 0.83, so that, if K be the final coefficient, thefollowin 
table will be obtained, K varying with the speed forward daring the work 


Speed forward (m metres) 
during work 


per second 

per hour 

0,80 

2 880 

0.90 

3 240 

I 00 

3600 

I.IO 

3 960 

1.20 

4 3 *o 

1.30 

4 680 

I 40 

504° 

i.*>o 

5400 


Coefficients 


0.86 

0.71 

0.85 

0 70 

083 

0 (q 

0.82 

0.68 

0.81 

067 

0.79 

066 

0.78 

065 

o.77 

0.64 


To sum up, the surface S on which one can reckon in current practice 
is given by the formula 5 = Klc , where K is the coefficient, shown in th< 
above table, corresponding to the distance c travelled per hour in metres 
while the machine is working during the test. Thus, m a trial, it was founc 
that, with a width l of 0.90 metres, the machine moves along the furrov 
at a speed c of 3 240 metres per hour, and the cultivated surface 5 on whicl 
one can reckon will be S = 0.70 X 0.90 x 3 240 = 2 04T.2 sq. metres 

The previous table of the coefficients K can only be used for approxi- 
mate calculation. If more accuracy is desired, a special calculation must 
be made for each case under consideration, while taking into account the 
furrow length and the average time required for turning. 

In the case of vines or hoeing drilled crops, the uncultivated portions 
and the time required for turning must be taken into account. The for- 
mula S =- Klc may be used on adding to l the corresponding portion a 
of the uncultivated portion, that is, / + a if the space between the drills 

is worked in a single turn, or, again / 4- “ if the space between the drills 

requires two turns to cultivate it. This is equivalent to substituting for l 
of the formula the width E between the vines (in metres), if the space be- 
tween the lines is worked in a single turn, or ' and ' if it is cultivated 
in 2 or 3 turns respectively. 

# 

24 1 - The Hollis Tractor. — Ringelmann, M in the Bulletin de la Socitte d’fncouraf, e 
rnent pour l* Industrie Nationals, Year CXVII, Vol CXXX, No 5, pp. 286 288 -f 2 Pigs 
Parte, Oeptembir-Ortobcr, 191 R 

Description of the Hollis tractor made by the Hollis Co., of Pitts- 
burg, Pennsylvania, U. S. A., and shown in the appended figure. The 
4-cylinder mdtor, developing 25 H. P., is placed in front under the bonnet 
a, and the cooling system has a capacity of 113 litres. The 2 driving wheels 
are in front and can turn in a horizontal plane around the vertical axis 'y. 
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These 2 wheels, of about 68 cm. in diameter and 20 cm. in tyre width, axe 
very close to one another, which has enabled the differential to be elimina- 
ted ; the distance from hub to hub is 55 cm. All the gears run in oil 
baths in gear boxes. The 3 speeds, forward and reverse, are of 2 800, 4 000 
and 11 200 metres per hour. The rear, weight-carrying wheels & are about 
85 cm. in diameter ; the wheel base is 1 85 metres; the chassis is only 60 



Hollis tractor 

cm wide The outside measurements are - - length, 3 45 metres ; dis 
tance from front to the axis y, about 1 20 metres, total weight, 1 135 kg. 

On account of the arrangement of the d Hiving wheels, whose axle can 
turn horizontally through 2 right angles, the machine can move backwards 
or forwards, while it can turn in a radius of 1 35 meties. This tractor is 
mounted on springs, with a view to hauling on the road 

242 - The Mechanical Cultivation of Vines with a 10-20 H. P. Mogul Tractor. — 1 

Cut 1 ault, A ,i\\ l e Promts A«rtcoIeei Vtticolc,Y(. ir XXXV, Nos 36aTid3i,pp 607-611, 
110 111 -f- 4 Figs Montpellier, June 30 nnd August 4, x 008 — II RING! lmant*, M , 
in the 8 'tllcUndc laSocUU d l ncouragemmt pour VJndu^ttio Nalionulc , Ytdi CXVII, 
Vol CXXX No *» pp 2/*} 278 f 3 Pigs Paris September Octcbtr, 1918 

M. Caillatti t, a vine-grower of Champigny-le-Sec (Vienne, France) has 
bought a 10-20 H P. Mogul tractor for use with his vines and cereal crops. 
He found that the tTactor, with 2 men and a 3-furrow plough, did as much 
work as 5 teams and 5 drivers in the same time. 

The vineyard is on a slightly sloping hillside (60 cm. per 100 metres) , 
the lines are 2 metres apart and 250 metres long, with a road at each end. 
The vines, pruned on the double Guyot method are trained on two iron 
wires, one 30 cm , the other 60 cm , above the ground, supported by wooden 
posts over an area of 1 hectare and on iron posts over 5 hectares ; one hec- 
tare has neither wire nor posts The vines, from 5 to 25 years old, have some 
branches that droop irregularly on the two sides. The Mogul tractor is 
1.43 metres broad between the external rim of one wheel to the other, leav- 
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ing a play of 28 cm. between each wheel and the axis of the line of the 
plants, which is sufficient; a momentary deviation of 10 to 1 5 cm. of the front 
wheels of the tractor only causes the driving wheels to movejs^cm.^out 
of line, without affecting the plough. 



Fig 1 —Mounting of tlic Caili»ault guide on the 20 H V Mogul tractor lor working 
among vines* (front view) 


M. Caillault has furnished the tractor with a guide so as to keep it 
in a straight line. This guide is fixed on the front A (see Fig. 1) of the trac- 
tor and parallel to the axle x of the steering wheels d, d ' ; the driving wheels 
project at m and m\ The guide consists in a plank ab, 2.10 metres long and 
with a section of 5 X 3 cm. ; its centre coincides with the axis 0 y of the 
tractor ; at y* and y”, at the distance L from the vines(2 metres) , whose wires 
areshown at /, 2 willow sticks y* and y*\ the bottom of which are kept 5 cm. 
above the posts, are fixed by 2 bolted plates of wood. During the work, 
the mechanic only watches one of the sticks, which should be above the 
iron wire or the line of plants. For cultivating vines, M. Caillault has 
made a vineyard plough, the pnnciple of which is shown in Fig. 2. The 
ploughs a-b-c-d~e are mounted on a single wooden frame ; the front plough 
c only has the share, the mould board having been removed ; the ploughs 
a-b and d-e turn the soil on the side of the axis /j? of the space between the 
vines; each plough, whose share works a width of 28 cm., is preceded by 
a circular coulter, shown diagrammatically at n and regulated to a depth 
of 7 or 8 cm. The width worked is 1.40 metres. 

[* 4*1 
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and Wigmore, 3 Rue Taitbout, Paris. The Railway Company, which offers 
a prize of 1000 frs. for the best apparatus for the mechanical cultivation of 
vines, proposed to organise a series of demonstrations during the winter of 
1918 in all the vine-growing districts in its radius, so that the growers could 
judge of the results this apparatus gives. The expenments m each 
district were to last 2 days, the second only being open to the public. 

The “ Viticulteur ", which is shown in the figure, is a motor push* 
plough which may be used among weeded crops. The two large front 
wheels, 1.10 metres in diameter and 0.14 metres in tyre width, are worked 
by a 10 H. P. one-cylinder motor (90 mm. bore, 150 jpm. stroke). The 
motoi is on a frame, between the front and back wheels, which are 0.45 me- 
tres in diameter. Below the radiator is the change speed gear (average speed 
3 815 yds. per hour); and, behind, the petrol tank. The frame, which will 
take a case fitted with various parts, ends in two shafts, guided by the wor- 
ker. The machine is 2.5 ft. broad, 5.6 ft. long, has a total height of 3.^ ft. 
and weighs 1100 lb. It is said to work satisfactorily in the vines, spaced 
4.5 ft. apart, of the Haut-Brion estate, near Bordeaux. 

24 \ - Mould-board Ploughs and Disk Ploughs* — ringflmann m , in the Bulletin de la 

'u)CiS f e d'Encouta^nn nl pour Vlndii'dnt Naiionale, Year CXVII, Vol CXXX, No 5, 

,m 2 <)b 307 Pins, September ()< tc btr, kji8 

The following notes on the use of mould-board ploughs and disk 
ploughs in the soils known as “ boulbenes " were presented by M. DAVdiiSE 
to the “ Societe d'Agiiculture de la Haute-Garonne "/France, '* Boulb&nes " 
(“ boubees " or “ bolv£nes ") are quaternary deposits almost entirely lacking 
in lime, i. e. clay which coagulates little or not at all (the “ terreforts " 
of the neighbouring table lands always contain a large quantity of 
lime -stone, and have not the same effect on machines and cultivation 
apparatus). 

The " boulbenes " soils are reddish sands and silts, often mixed with 
pebbles. The pebbles are more abundant in the higher regions, towards 
the Pyrenees, than in the valleys, where they disappear almost entirely. 
Fairly pebbly soft or light " boulbenes " and very fine, heavy, or cold 
“ boulbenes " difficult to work, if not cultivated exactly at the right 
moment, are found. 

If the soil conditions are good a cylindrical mould-board plough re- 
quires 99 lb. of average traction per square decimetre (15,50 square inches), 
whereas a disk plough requires but 66 lb., an economy of 38 %. In dry 
weather ordinary ploughs penetrate " boulbenes " soils with difficulty and 
the shares are quickly spoilt, but, if sufficiently heavy, a disk plough will 
always penetrate. If, however, the soil is wet, the share penetrates easily, 
whereas the disk plough kneads the soil like mortar, doing damage. 
As the wet soil should not be turned the disk plough is generally prefer- 
able to the mould board plough. 

245 - The Pavesi P 4 Motor PiOUgh* - NIC0L\, L C , tu Vltaha Vmicola ed Agrarta, 

Y ’T VIll N i>» 682 68 ^ CiiM<m nifcn 110 Nov<irb<ri7 i<ji8 

The new Pavksi P4 (1) motor plough, made by the “ Moto-Aratrice " 

(1) See R Juih 1^14, No 557 (Ed) 
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Company of Milan, has the following characteristics: — Weight 5 170 lb., 
distance between the axles 6.5 ft., distance between the wheels 4.75 ft., 
maximum height 5.24 ft., diameter of wheels 3.93 ft., width of bands 0,82 
ft., motor 15-20 H.P., turns in 24.32 ft., 4 rear wheels, yield 80 %. By 
means of a special arrangement the motor works with either petrol or 
benzene. 

At the Milan tests the Pavesi P4 motor plough worked three furrows ; 
it is possible to plough to a depth of 13.2b in. The machine was used for 
ploughing a field and the turning and breaking - up of the soil were com- 
plete. The work may be done without difficulty on grass and uneven land, 
ploughing either shallowly 01 deeply. The machine works at the rate 
of 1.9b miles an hour. It may also be used foi pulling three harvesting ma- 
chines and, by means of a pulley, a threshing machine, pressing machine, 
pump, mill, etc. It may also be used for pull.ng lorries on roads at a rate 
of 3.7 to 4.3 miles an hour. 

246 - Motor Trucks for Farm Haulage, in the U. S. A.- anpri.w*, r , m the tumn Jm 

Nttrs, Vol XXXIX, No 4 , , j>p iS jq { 1 Table Chicago, Ov tobu 31, 1018 

Motors are rapidly taking the place of animal power in hauling farm 
pioducts in man) counties in the United States, where the roads peimit. 
A significant phase of this new de\ elopment is the growth of regular freight 
service, by which farmers can send their produce by motor truck directly 
irom the farm to a distant market and thus avoid both the wagon journey 
and the shipment by rail or boat. 

The estimated cost of hauling in wagons from farms to shipping points 
a\ eraged in 1 pi 8 about 30 cents per ton per mile for wheat, 33 cents for maize 
and 4<S cents for cotton. 

The cost ol hauling by motor trucks per ton-mile comes to 15 cents 
for maize and wheat, and r8 cents for cotton. These figuies are based 
upon reports made by coriespondents of the bureau of crop estimates of 
the IT. S. Department of Agriculture, the estimated costs being based large- 
ly on the usual charges made foi hiring team and wagon or for motor 
truck in the various counties. 

In 1906 the wagon costs (10 cents for maize or wheat and 27 cents for 
cotton) were lower than thosn for 1918, but the motoi truck costs were 
much lowei in 1918 than even the wagon costs of 190b, due to greater effi- 
ciency of the motor truck. 

Motor truck hauls in 1918 from farm to .shipping point averaged 11.3 
miles, while wagon hauls aveiaged 9 miles ; and a motor truck made 3.4 
round trips per day over its longer route of 11.3 miles, while wagons made 
1.2 tound trips per day of the 9 mile distance. 

The motor trucks generally used by the farmers are not the large trucks, 
but the small ones whose nominal capacity, is usually one to two tons - In 
many countries the trucks used for hauling are transformed passenger 
cars In some cases light wagons are attached as trailers to ordinary 
passenger cars. In North Dakota and California tractors, each drawing 
seveial wagons, fire used for hauling grain. 
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The author next deals with the average loads hauled by truck and 
wagon in 1918. Of 1 473 county reports which were received, 898 mentioned 
motor truck* as being used in hauling from farms to shipping points. 

A table gives details as to the cost of hauling wheat, maize and cotton, 
the cost per mile, the number of round trips per day, and the distance run, 
both lor motor trucks and wagons in the various divisions of the United 
States. 

One of the chief limitations in the use of tire motor truck is the condition 
of the roads and in many cases a beginning of motor truck use has been 
noted when the roads when the roads were improved. Some farmers say 
that after their harvest there was no work for their horses to do but 
haul and that motor trucks would not be an economy. 

247 - Review Of Patents. -Denmark - Nnw -Zr aland - Sweden - S\\ii/xrl\m> - 
United-Kingdom — Sources , see Review , Jan ., 19K), No. 104 — France. Republiqut 
franfriise , Office National dc la Propnite Jndustritlle . Paris 

Tillage Machines and Implements. 1* ranee (i) 487 948 Cultivator 
hoe replacing the plough and other tillage implements \i) ; improvement, 
1st. addition No. 20 608. 

New-Zealand : 39 501-39 687 Plough lifting mechanisms. 

Sweden : 44 230 Motor plough ; 44 483 Plough lifting device lor motor 
ploughs. 

Switzerland : 79907 Spring tooth harrow; 79 908 Motor plough. ** 

United Kingdom : 119562 Rotar\ soil cultivator; 119576 Land roller; 
119883 Plough for tractor. 

Manures. - A lew Zealand : 39 2 06 Fertiliser and process of making 
same. 

Drills and Seeding Machines. deaden : 44 386 Tuber planting 
machine ; 44 544 Potato hand planter , 44 565 Hand seeder. 

Switzerland : 79 748 Seeding machine. 

Various Cultural Operations. - Sweden: 44543 Horse hoc 
Control of Diseases and Pests up Plants — Switzerland : 77 91 1 
Insect trap ; 79 752 Process for treating fungous diseases of plants 79 753 — 
79754 Animal traps. 

Reapers, Mowers and Other Harvesting Machines. - l ramie: 
488 659 Sheet for gathering apples ; 

Sweden : 44 228 Combined harvesting and threshing machine; 44 522 
Harvesting attachment for mowers. 

Switzerland : 79 7 19 Tedder. 

Machines for Lifting Root Crops. — Denmark : 23418 Root topper 
and digger; 231)17 Turnip topper and digger; 23628 Device for potato 
digger. 

'Sweden : 44 324 Peel digging machine. 

United Kingdom : 119 743 Potato digger. 

Threshing. Machines. - Sweden : 44 228 Combined harvesting and 
threshing machine. 

R . Now, H)iS, u. r’7*\ ( Ed ) 
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Machines and Implements for the Preparation and Storage of 
Crops. — New Zealand : 38 961 Flax-blade sorting, elevating, conveying, 
and bench-loading apparatus ; 40 622 Travelling chain or cable for flax 
treatment. 

Switzerland : 79 751 Apparatus to prevent spontaneous combustion of 
hay ricks. 

Forestry. — Sweden : 44 260 Tree felling machine. 

Traction and Steering of agricultural Machines. — France : 
486 767 Dessaulks tandem tractor (1) ; improvements, 1st and 2nd addi- 
tions Nos. 20 628 and 20 629. 

Sweden : 44 452 Tractor ; 44 480 Driving wheel for motor plough ; 
44 593 Motor for milking machine. 

United Kingdom : 119 840 Tractor coupling. 

Poultry Farming. — Sweden : 44 450 Jelf feeder for poultry. 

Industries depending on Plant Products. — Denmark: 23422 
Implement for digging and cutting turf ; 23 427 Dough kneading and mix- 
ing machine ; 23 567 Bottle washing machine. 

New Zealand : 38 961 Flax-blade sorting, elevating, conveying and 
bench-loading apparatus ; 40 622 Travelling chain or cable for flax treat- 
ment. 

United Kingdom : nq 531 Machine for comminuting potatoes or other 
tubers, or rice, etc., in the manufacture of flour or starch ; 119 597 Machine 
for washing bottles, jars, etc. 

Industries depending on Animal Products. -- New Zealand: 
39 266 Ham and bacon curing. 

Dairying. — New Zealand : 39 917 Cheese press. 

Sweden : 44 074 Rotary churning device; 44 197 Butter working mach- 
ine ; 44 227 Milk heating apparatus ; 44 593 Motor for milking machine 

Switzerland : 79950 Chum ; 79951 Chum driven by a hydraulic en- 
gine. 

Various. — United Kingdom : 119 701 Hydraulic ram. 

AGRICULTURAL INDUSTRIES. 

2 )« - Comparison Between the Acidity of Wine and that of the Must. — borjntraegbr, 

A ,m Le Stazionispcnm'n'alta'rane ilaliane, Vo) LI, Pt 3-6, pp 16c j 65. Moikn t, 101R 

The author quotes several papers which state that during the passage 
of must to (healthy) wine the acidity decreases. The author studied five 
samples, analysing both *he filtered must and the wine obtained by the fer- 
mentation of this must and found that in four out of these five the acidity of 
the wme was not appreciably lower than that of the musts, ind’eed, in three 
samples the wine was more ac ; d than the must (8.91, 5.21, 4.13 respective- 
ly as compared with 8.55, 3.50, 3.86 per 1000 of acidity expressed as tar- 
taric acid). The question deserves a deeper study. % 


(1) 8ee R., July, 1918, No. 890 ( Ed .) 
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a 19 - Alcohol Production from Marine Algae. — kwsbr, m Femiu d' information Uu ah- 

nislhi d i’ncu'tun Y di XXIIt. No 40, p 8 Paris, IXambit 3918 

In a note presented to the ‘ Academic d'Agriculture * in April, 1918 (1), 
the author drew attention to the transformation of the carbohydrates ot 
algae into alcohol. He now describes some subsequent tests. The algae 
used were Laminaria — flexicauh s and L. saccharina , collected on the Breton 
coast. As they deteriorate quickly they were subjected to rapid artificial 
drying. 

The dried algae were cut into small pieces and treated either with pure 
water or w'ater of varying acidity, and placed in the autoclave at ioo° 
or, as proved preferable 120 to I25°C. In the case of acid attack the 
acidity was always neutralised by potassic solutions up to 0.7-1 °/ 00 . Much 
higher yields were obtained witli the acid than the fresh water. In- 
creased acidity gave higher yields, and better results were obtained with 
sulphuric acid tlun hydrochloric acid. The yield was furthar increased 
and fermentation made more rapid by adding a little organic nitrogen 
(1,5 to 2 % of malt dust). 

With acidalated water in the autoclave at i22°lor *4 hour, and with 
malt dust, more than 11 pints per 100 lb. of dry matter were obtained. 
When retreated the icsidue yielded a further (> pints. 

Fine lactic fermentations were also obtained not only with the 
aqueous maceration liquid, which contained mannite, but also with thdSe 
obtained with acids and the addition of calcium carbonate. The carbo- 
hydrate ot Jyatninaria may, theiefore be transformed into either alcohol 
or lactic acid. Various miueidl elements (potash, iodine, etc.) may be ob- 
tained from the dregs. The rational and methodical use of Laminaria, 
by improved pioeesses, should piove a very profitable new industry. 

2,0 - Contribution to the Study of the Bread making Properties and the MyebJogy 

of Maize. — 'BKtlDELr.KiN, T » 111 the Univrml di Gtnrte, Imtitul dt IJolcntiquc, SeiiesIX, 

It VJIT, Thesis N< ho 8 ^7 1>T» Otncv , jot? 

In his thesis presented to the Faculty of Science of the University of 
Geneva, the authoi first reviews briefly the work done on the fermentation 
of wheat flout and the few studies on that of maize flour. In the following 
chaplet he discusses the technique and choice of materials utilised in these 
researches and the procedure necessary to make bread with maize. The 
3rd and 4th chapter contains a study of baking and fermentation. In the 
5th chapter is considered “ artificial ” baking (by the setting-free of carbonic 
c'cid within the paste itsJf by a mixture similar to that known as “ self-rais- 
ing floui ”, “baking powder”, “ Bachpulver ”, “ levain artificiel ”, and, 
wrongly, "yeast “), and, in the 6tli, the bread itself. The 7th chapter 
contains a brief summary of the physiological and food value of maize, and 
one on pellcgia. In the second part of tins thesis the author discusses two 
new Mueoiinae found during his studies and called by him Mncar lusitani - 

n.sp. and Rhizopus Maydis n. sp. 

The author draw's the following conclusions from his investigations: — 


(t) See R., Mnv , No. ^ (Ed.) 
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Bread may be made from maize flour free from any mixture. Flours 
with the highest starch content should be chosen. Yeast obtained with 
Mucor Praini, Bacillus levans and baker \s yeast, is the most active. Some 
Mucorinae cause the paste to rise, but their action is slower than that of 
yeasts and bacteria. 

The fermentation of maize paste is similar to that of wheat ; the princi- 
pal obstacle to bread-making is its lack of elasticity and excessively poious 
structure. These defects are due to the composition of its gluten which dif- 
fers from that of wheat. The structure of maize bread is much more com- 
pact than that of wheat bread, and it absorbs water much more rapidly, 
makingit more difficult to keep. From a point of view of food value it is 
absolutely insufficient, combining the disadvantages of heavy bread with 
those of maize. On account of its compactness it is soon saturated without, 
however, having absorbed the necessary amount. It is, nevertheless, easily 
taken, and its consumption doesliot appear to give rise to any paiticular 
disorder. 

The action of Mucor lusitamcub n.sp. and Rliizobu s Maydis n. sp. is 
not vigorous enough to allow them to be used as yeasts 

251 - Soybean Milk. - SohmizuiscJu Ml clizfilun ,Ylii H, N > p i S inlfh Mist 11, 
November, iyi8 

Soybeans soaked for about 12 hours m cold water, then crushed and re- 
soaked in the immersion water and finally piessed over a sieve, yield a milky 
liquid. When fresh this “soybean milk M has a slightly acid it act ion, is mi- 
croscopically homogenous and, in its physical propeities, resembles cow’s 
milk. 2 v actic fermentation bacilli aie active in it. It contains 3.13 % of 
casein and 9.89 % of fat. As the fat is rather oily churning is impossible, 
but good cheese may be obtained. As this “ soybean milk ” and its pro- 
ducts are rich in phosphates they aie much to be lecoimnendt d as food 
for childicn. 

252 - Drying Plums in Oregon, U. S. A. — ia-wis, c 1 , Brown t k , «wi \ 

I 4 ' , m tbs; 0 t’on t 'itcu’luraiC at It c h'spttim nt Station, P uswn of FI >rh u/litu, ltu/~ 
'tttn No 145, ^ 6 pp -+■ Pigs ~J~ 4 T.ib'cs Coiv ilm, On p«»n ]m\ , jr«»i 7 

In 1911, the Division of Horticulture of the Kxpeiimenl Station of 
the Agiicultural College of Oregon made investigations into plum growing 
in the state.. The invej-tigations, made into 700 plum 01 riiaids in 9 count- 
ies showed great diffei cnees in the methods used and tin type ol building 
or drying the fiuit. Immediatly aftei these investigations tin* Kxpen- 
ment Station began a study of plum drying with a view to standardis- 
ing the produce. The bulletin under review was published foi the benefit 
of plum-growers, especially those drying the fruit for the first time. Glow- 
ers should make a careful study of the cost of producing and drying 
plums, and try to obtain first quality produce. 

The authors studied the collection of the fruit, frequently made by 
shaking the trees, a method giving a large proporflon of incompletely ripe 
fruit. The njast common practice is to collect the fruit in three* lots, 
the first by picking up the fallen fruit, the two last, by shaking the tiee. 
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Of recent years there has been a tendency to .harvest too soon, from Sept- 
ember, to 6 , or io days earlier than the normal harvest season, the object 
being to avoid damage done to the fruit by rain. The authors do not op- 
pose shaking the trees, but advise waiting till a few light shakes will cause 
the largest number of fruit to fall. 

Chemical analyses made by the authors show the sugar content to in- 
crease rapidly during the last days of ripening. From harvest time till 
the fruit falls naturally the increase in weight is 1.6 %, most of which is 
sugar. The ideal fruit for drying is completely ripe, fallen naturally, 
plump with golden yellow flesh. Sixty pounds of such plums will yield 
25 lb. dry fruit (or 35 %). Some growers sort the plums while they are on 
the drying trays, but most of them only collect sound fruit. The authors 
tested the two methods extensively ; the more practical seemed to them 
to collect all the fallen fruit and to sort them before placing them on the 
trays. The sorting is done by hand, but it would be more economical to 
spread the fruit on endless belts which will carry it to the sorters before it 
goes to the dipping machine. Mechanical sorters of a 25 to 50 ton capacity 
may de bought for $ 50 to $ 100. Opinion as to the kind of bath to use va- 
ries greatly. Some growers dip the fruit in hot lye water, some in boiling 
water, some in cold water, and some dry it without washing it at all. Dip- 
ping in a boiling alkaline mixture may be done by hand 01 by machine,; 
dipping by machine costs 70 to 85 cents per ton, by hand it costs moi^. 
With a modern macliiue four men can sort, wash, and place on the shelves 
from 500 to 600 cases in 10 hours. The chief advantage of dipping in lye 
is to shorten the time of drying. General practice and the authors' experi- 
ments confirm this theory. 

A table summarising the results of the experiments shows that 
fruit which has not been soaked in lye requires 5.3 hours more to dry than 
treated fruit. Soaking the fruit causes a loss in weight of about 2 %; 
fruit thus treated must be washed a second time to remove all danger at 
the time of consumption. Washing in boil 1 ng w atcr gives excellent results. 
Some growers use warm or tepid water instead of boiling water. There is 
no real objection to using lye il the fruit be well cleaned and thoroughly 
rinsed with fresh water. In Oregon, as a rule, fiuit is not traeted with sul- 
phuruns acid in closed rooms. 

The methods, material and bnildings for drying are studied succes- 
sively. The rate of evaporation depends largely on the evaporator used 
and the producer should examine which conditions of temperature and air 
circulation will give the best quality produce. Drying plums requires much 
air, which should circulate at the rate of 600 ft. a minute. The initial 
evaporation temperature should be from 130° V. to 145 0 1<\, and the final 
temperature should not exceed 160°. There should be much moisture 
till the fruit is warmed through, when it should be decreased till it is equal 
to the percentage of moisture desired in the dried fiuit; the authors* experi- 
ments showed the most suitable moisture percentage to be 17 to 18 %. 
The appearance of slowly dried fruit is often bad (in 1914^011 fruit was 
attacked by moulds). The appearance, texture and flavour of the fruit 
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are better when it is dried relatively quickly. Should drying be abnormal 
long the cause should be sought either in the method applied or the con- 
traction. * 

The material required is not considerable — a dipping basin with an 
arrangement to keep the water boiling is necessary in every installation ; 
well-built and easily cleaned tanks should be near the basin, though some 
mechanical dipping basins do not require extra tanks, the dipping and 
rinsing forming part of one operation ; tracks are also necessary to carry 
the trays to their places. After discussing the buildings the authors advise 
erecting them so that the fruit always passes in the same direction. The 
dried fruit stoves should be some distance from the main building so that 
the crop may be sa ^cd should fire bieak out in the dryer ; this is especially 
important in the case of large capacity dryers. 

Steam or hot air dryers may be used ; the first are very expensive and 
little used. Descriptions are given of two kinds of hot air dryers used in Ore- 
gon — the tunnel dryer, and the stack dryer. In the second type the hot 
air passes through the shelves of fruit, whereas in the first type it passes 
above and below rather than through the shelves. The fiist type of dryer 
is made of a group of almost horizontal wooden tunnels placed side hy 
side near a furnace in gioups of 3, 6, 7 or 8. Each group of 3 or 4 tunnels 
requires a separate furnace. The tunnels are from 20 to 50 ft. long, though 
the authors obtained the best results with tunnels not more than 16 ft. in 
length, and believe no advantage is deiived by making them more than 
22 ft. long. The tunnels are from 4 to 6 ft. high and the slope from one end 
to the other varies from 2 to 3 ft. Though some tunnels are made with a 
slope of 3 in. to the foot the authors believe it should not exceed 2 inches 
tef the foot. The trays are placed on cleats or rollers nailed to the sides 
of the tunnels, below which are the furnace and hot air chamber, which 
extends beneath all the tunnels. An iion sheet is often placed above the 
furnace to reflect the he at and prevent too rapid an upward movement 
of the hot air. 

A detailed desciiption with plan and figure is given of the Zimmur- 
man tunnel evaporator, composed of 24 tunnels, divided into three groups 
of 8, heated by two stoves. The steam pipes, 16 inches in diameter, are 
arranged round the hot air chamber, the pipes of both stoves being con- 
nected with a single flue. The hot air enters the tunnel through a throat 
making it possible to regulate the heat so that it does not strike the fruit 
directly. The trays (30 % X 37 %) are made of galvanised tray cloth 
between two spruce flames. Kach tunnel can take 96 trays, placed in 
threes on twelve slides. The tunnels have double floors, solid partitions, 
and of tongue and groove ceiling (in the future the ceiling will probably 
have double walls filled with paper). The tunnels are 22 ft. long with a 
slope of 3 ft. between the lower and upper ends. ^Ventilators 30 in, wide 
ensure aeration. This evaporator can hold 1000 cases of plums ; it may 
also be used for^lrying apples. 

A smaller evaporator, belonging to Mr. Eddens of Dundee, Oregon, 
is also described. Built in 1916, it cost $ 1 300, not including remuneration 
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for the owner's work. The reinforced concrete hot air chamber, 12 ft. 
high, has two crossed iron pipes which support the flue pipes. The distance, 
8 ft., between these pipes and the tunnel is excellent, and reduces the 
danger of scorching the fruit to a minimum. The tunnels have a filled 
solid partition of 2 in. planks, and tongue and groove flooi and ceiling. The 
ventilator is divided, with a separate shaft for each tunnel. The trays, of 
galvanised tray cloth between double frames, slip into the tunnel on 
telephone insulators, used as rolleis, fixed to the wall. The trays are 
somewhat closer together near the top. The doors, of wood'eovered with 
oilcloth, are easily raised and lowered. 

The (.KORoii Palmer (Rosedale district, South Salem, Marien County, 
Oregon) is described as a typical stack dryer. 'lhe heating system is simi- 
lar to those alrt ady described, with a hot air chamber, 12 ft. high, made of 
hollow tiles, the heat being supplied by a large stove and 9 rows 
of pipes with 3 drums. The air to be heated is obtained from within the 
building, thus economising fuel. The hot air passes directly over the fruit 
trays. It is possible to raise all the superposed trays except the lowest 
one. The galvanised w ire cloth trays have high frames which prevent the 
plum« from being ciushed when the shelves are piled tip. The ventilator 
is sufficiently high to give a continuous current of fresh air. There are two 
rows of stacks, placed back to back, each row having 13 stacks of ib tray^, 
25" N ' 42". The dryer has a capacity 01 about 200 bushels of fruit. Plans 
and sectional figures of the dryer aie given. 

The ordinary kiln driers used to dry apples and other fruit chiefly 
in New r Yoik State, are not suitable for drying plums. An experimental 
fruit dryer is being built at the Oregon Experiment Station. 

-The Canada Hardwood Distillation Industry — The Board 0} Trade journal, Voi, 

CI, Nh. 1 ni, p. 16’. London, toiH. 

The hard w ood distillation industry war first established in Canada some 
twenty years ago with a small plant at Feneion F alls, Out., having a capacity 
of 20 cords of approximately 40 tons of hardwood per 24 hours. The in- 
dustry has steadily grown, and to-day there are twelve plants in Canada 
with a total carbonising capacity of over 500 cords, or 1 000 tons of hard- 
wood, per 2\ hours. From this raw material there is a production of : 
— 75 000 tons of charcoal, used for smelting and fuel purposes; 13000 tons 
of acetate of lime, required for acetone and acetic acid ; 1 250 000 gallons of 
methyl alcohol, required for varnishes, soap, methylated spirits, etc. Among 
other derivatives are acetone oils, formaldehyde, acetic aiihydride, methyl 
acetaU , and sodium acetate, the last three being new products in Canada 
since the war. 

214 Production, Suppiy,and Industry of Milk and its Products, In Italy. — bkbntana, 

1> , »u II Wvdum /o h tito, Scno V, Yeni VII, No 10, pp. 218 223 Do 1 ! pM.Oiti be! 31, 

In Italy the production of milk increased continually before the war, 
rising from 20 million quintals (1 quintal =- 1.968 cwt.) in 1894 to 35 million 
quintals in 1910. In 1910 the production for the other European countries 
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was: Germany 250000000 quintals, Fiance 84450 000, Austria-IIungai y 
51 000 000, England 27 000 000, Holland 20 300 000, Sweden 25 000 000, Den- 
mark 22 400 000, Belgium 16 000 00, and Switzerland 15 000 000. In 1914 
the production of milk in Italy had reached 38 000 000 quintal About half 
of this was consumed as milk, the other half being made into butter and 
cheese, part of which was consumed in the country and a laige quantity 
exported — about 320 000 quintals of cheese and 27 000 of butter. This cx- 
portation suffered greatly through wai conditions and legislation. In IQ14 
it was prohibited. This first decree lasted but a little while on account ot 
the resultant crisis, especially for cheeses owing to their perishable natuic. 
In 191 5, however, the prohibition was again enforced with the object of 
assuring supplies for the aimy. The acquisitions rose rapidly to 40 000 to 
50000 quintals a month, and then fell, chiefly on account of the decrease in 
milk production. At the present day the production of milk in Italy is 
half what it was befoie the war. The piice of milk (wholesale from the pro- 
ducer) has also risen from 15 life (ii6. 10 y 2 d. ai par) to 20 lire (15s. wd.) 
in to 30 lire (2js. qd.) in 1917, and to 45 lire (35s. 7% d.) in 1918. In 
the towns the price varies from 55 (43s. (> y 2 d.) to 80 lire ((>3.\. \d.) per 
quintal. 

In October 1918, at the quartets of the “ Soeicta agraria di Uombardia ” 
atMilan, was held a congress organised by the National Union of Social and 
Cooperative Dailies and the “ Associazioni di industriali e commercianti di 
latte e latticini ” (Associations of those engaged in the industty and com- 
merce of milk and its products) of Upper Italy, to discuss the means of 
increasing tapidly the milk pioduction in Italy. The measures recom- 
mended were:— the regulation of the milk rnaiket, the protection of 
pig raising (to utilise the wliey), the assurance of a supply in the towns 
during wintei, the suppression of small home daily industries carried out 
to evade taxation and requisition^. The Congiess also mad' the following 
proposals : - 

1) A study of the measuies necessaty to testore the dairies of Vc 
netia and Friuli and mountain agriculture ; 

2) the encouragement of the local manufacture of cheese-nuking equip 
ment, with new forms of industrial organisation ; 

3) experimental and practical re-organisation of institutes foi in 
struction and scientific research in cheese-making ; 

4) and 5) the lesumption of foieign commerce and the inclusion of 
cheese in the renewal of the customs taiilf ; 

6) the formation of a permanent committee to protect the dairy in 

dustry. 

255 - The Influence of the Degree of Acidity of Milk on the Rate of Destruction of the 

PerOXydaSO by Heat. — B)UMV, a and van D\m, \\ r , m IVis hinn van Umdbouw 
kundi^r Oniettocktn *cn dcr KijhLindbouwproiistilwtH NY XXII, pp iSt>in7-j ji 
T 1 1 »l 4 T Fip Thi Hntnir , iot.S 

The control of the pasteurisation of milk has recently been enforced 
legally in certain countries, especially Holland (by the royal decree of May 2, 
1917). This control is based on Stokcii's icaction ; the milk 1 hj r dTogen 
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peroxide + paraphenylene-diamene gives a blue colour which is darker 
in proportion as the peroxydase content is higher. Heat destroys this dia- 
stase, and the authors studied the extent to which the degree of acidity ,pf 
the milk can influence the rate at which the peroxydase is rendered inact- 
ive at a given temperature (70.550 C.) . The experiments showed tho electro- 
metric determination of milk at yo°C. to be possible only hi the case of 
fresh milk taken with the greatest care. The hydrogen-ion concentration 
at 70°C. was 2 5 to 5 times higher Ilian that at nomial temperatures. 

The addition of lactic acid to the milk in quantities making pasteuri- 
sation still possible does not appreciably affect the rate of destruction of 
the peroxydase at 70 55 0 C. The addition of a small quantity of fixed al- 
kali or ammonia, however, distinctly hastens the destruction of the diastase 
which lx comes inactive in five times less time than required for milk to 
which alkali lus not been added. 

256 - Production of Veal or Production of Milk ? — c«ouin, a mid avdouarp, i„ , in 

Compte% rendus dts Stances dc VAcadhnu d A * tuultun dc France, Vo I J V, No. 9, pp 332- 
V iti^ miK 

During the food crisis it is to the public good to produce less veal and to 
use* t lie milk from which this meat is obtained for human consumption. 
One kilogramme of live veal contains about 420 grammes of food elements 
- flesh and fat — whereas one kilogramme of average milk contains 170 
grammes. ^ 

If as an example be taken a calf of good breed, maturing normally, 
and making a uniform gain of 1 kilogiamme daily on a milk ration corres- 
ponding to Vfl °f its weight, as is usual, the following figures are obtained 


for the successive stages 

of its 

growth : — 
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Tlius, after having consumed at the beginning a quantity of food three 
times greater than its growth produces in man the calf ends by requiring 
six times moie than it can give back as human food. When the calf is allowed 
to reach 220 lb., the 132 lb. gained since birth represent a food value 
of 55 lb., and it has deprived us of over 153 galls, of milk with a food value 
of 262 lb., more than five times that of the meat obtained. It is not true 
that the meat of very young aniamls is unfit for consumption (1). 

(1) Sire H April, 1916, No 455 ; Ott , 1906, No. 1121. (hd ) 
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357 - Preserving Fodder by Selected Ferments ; Investigations in Italy. (1) — gokini, 

C., in Lt Stazioni spcrimetUab a^r'irtv, Vol. 1 * 1 , Pt. 3-6, pp. + Bih iography o* 

35 Publication*. Modena, iq 18. 

A series of investigations outside Italy having confirmed the author's 
theory on the utilisation of selected feiments in ensilage (1907) he has made 
a summary of the discussions and investigations on ensilage, including his 
own studies, which he summarises as follows : — 

These studies were begun in 1904 during the scientific debate between 
those holding the bacterial theory and those holding the physiological or 
autolytic theory of the transformation factors occurring during ensilage. 
Leaving aside the theoretical aspect of the problem, the Studies sliowed:- 

1) Bacterial intetvention, considered not indispensable by some, is 
constant and unavoidable in practice. 

2) Successful ensilage is closely connected with the bacterial conditions 
of the silo. 

3) Consequently, bacterial intervention cannot be considered ncgli- 
geable (as in the case of the autolytic theory), and maybe advantageous 
or injurious according to the nature of the predominating bacterial flora. 

4) The bacterial flora of nor rial silos is comparable to that of cheese 
and, taking the nature of the predominating bacterial flora as a basis, silos 
may be classed as lactic or butyric , rather than sweet or and, as they differ 
far more in their volatile acid content Ilian in their degree of acidity. 

5) Preference should be given to the lactic silo from the point of view 
of economics, the cheese industry, and hygiene, as well as from that of cat- 
tle feeding and the milk supply, especially tor children and invalides. 

These results give a new turn to the preparation of ensilage, reducing 
it to a process of preservation by lactic fermentation, such as frequently 
occurs in nature. In ensilage, therefore, it is necessary that the lactic bac- 
terial flora should piedotninate as rapidly as possible. This is not always 
easy and depends on many complex conditions the realisation of which 
is inhibited by many natural causes (variations in weather conditions, qua- 
lity of the fodder, etc.) or technical causes (construction of the .silo, method of 
filling and compression, etc.) ; it depends above all on the presence of lactic 
ferments sufficiently numerous and virulent to predominate rapidly ovet 
antagonistic bacteria. Maize, for example, is very suitable for ensilage 
because it is the material richest in lactic ferments ; herbaceous material is 
less suitable because it is often relatively poor in lactic ferments. Silos 
insufficiently or over heated are the most dangerous because tbo low a tem- 
perature does not favour the development of the lactic ferments and too high 
a temperature prevents this development. 

To make up for the shortage of the necessary bacterial flora due to 
defective natural or technical conditions favouring spontaneous lactic fer- 
mentation, the proposed addition of selected ferments is useful and often 


(1) See also R. Jan and Febr., 1916, No**. 109 and 232 : R F<*b , 1918, N-». 221. [Ed ) 
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necessary, hastening the fermentation process and greatly attenuating the 
difficulties described, especially that arising from the degree of heating of 
the ensilage. Strong lactic ferments allow the ensilage to reach a fairly high 
temperature (about 50° C.), even though it be for a shorttime only, thus cau- 
ing a more active and a purer lactic fermeutatio , free from volatile and 
secondary products. 

These theories are confirmed by numerous works published outside 
Italy, and agiee perfectly with the accepted eclectic autolytic-bacterial 
d< etrim*. Moieovei the use of selected ferments is also in accordance with 
pure autolytic t heoiy . I ,ven when bacterjal life is considered to be exluded 
it still exists mevitably.aud the use oi ferments helps greatly, by the strong 
acidification cause d , to 1 emove all other bacterial activity. If maize silage, 
on which the physiological theory is based, gives results at all temperatures, 
it is because it lends itself best to rapid lactic fermentation caused by the 
numerous lactic bacteria present. 

The results obtained by the author and other workers seem to show the 
work to be sufficiently advanced to prove the value of selected ferments in 
ensilage to be equal to that assigned them in cheese-making. The present 
slioitage of foddei makes it necessary to utilise everything of value as a food 
by easy and cheap methods of preservation at all seasons. The author, there- 
fore, proposes without giving up systematic experiments that an abundant 
distribution of selected ferments should be distributed among the travelling 
chairs ol agriculture and faVmers. All necessary precautions must, of course, 
be obsei ved, insti uctions given as to the best methods of using the ferments, 
and the bacteriological and chemical control necessary to assure the best 
ickults exercised. This would prove a good, simple and practical method 
of propaganda for ensilage, as the method le quires no special installation nor 
ugorous rules as to the temperature of fermentation, which may vary within 
faiily wide limits (from 30 to Whatevei the transformation factors 

of sila <;ed foddei may be, the addition of lactic ferments will in all cases perfect 
the pioeess, giving economic and hygienic advantages to animal production, 
tlic cheese industry, and the milk supply. 


258 - Experiments on Salting Fish in the United States. Common a* /.w.s Nu - f»r. 

T» W Nnvt mix l », icjiS 

l)r. Frusslkr, of the U. S Bureau of Fisheries, has proved experi- 
mentally that impurities present in the salt, even in small quantities 
only, have a decided influence on the salting process and the quality of the 
salted product. Pure sodium chloride penetrates much more deeply and 
throughly into the fish. Penetration is delayed by the addition of a 
small quantity of calcium chloride to the pure salt brine, still more so by 
magnesium chloride, and most by sodium sulphate. Calcium and magne- 
sium chloride arc common, almost constant, impurities of salt, and it is 
clear that they may prevent fish from keeping well during hot weather by 
prolonging the time necessary for the penetration of the brine. 

These impurities also produce a visible effect on the quality of the 
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fish. Pare salt gives tender, brownish or greyish flesh ; small quantities 
of impurities give much harder flesh ; magnesium chloride, which also 
keep the skin bright, has the greatest effect of this kind. Small quanti- 
ties of calcium chloride make the fish hard, and larger quantities loosen the 
skin from the flesh, and make it viscous. Calcium chloride, and, to a 
greater extent, magnesium chloride, make the flesh white. As the effects 
of these impurities are known it is possible, not only to salt fish more ra- 
pidly and throughly, but to harden it to the degree required. 



PLANT DISEASES 


DISEASES NOT DUE 

TO PARASITES OR OE UNKNOWN ORIGIN. 

250 - The Destruction of Vines by Asphyxiating War Gas in Champagne, France. — 

Vekmorel, in ( omptts rendu* di s Stances di I'Academu d'Ayicultun dc btance, Vol IV, 
No 10, p nn Pin-, I)c crnbti I s *, 1018 

The author reports that when vine-growers of Champagne wished to 
start cultivating their vines again, it was found that, in many parishes, 
especially that of Celles, 10 miles from Reims, the branches came away 
in the hands as they were touched. The stock appear perfectly healthy, 
but are really dead. 


DISEASES DUE TO FUNGI, * 

BACTERIA AND OTHER DOWER PLANTS, 

general 260 - Diseases and Pests of Plants Cultivated in the Dutch Indies in 1917 (i). - van 
I { ,m Mi dcditltn cn\ an hit Liboialoi turn vooi PlanUniuUtn, No a 12. 

lilt ivi 1 , 101 4 * 

This publication, issued by the “ Laboratorium voor Plantenziekten M 
(Plant Pathology Laboratory), hist summarises the data supplied by the 
Experiment and Agricultural Stations of the Department of Agriculture, 
Industry and Commerce, then gives the reports made to the Laboratory 
during the year ig 17. 

Phytophthora Paben attacked several lievea plantations, not only in 
the rainy season, but also in the dry season. The continuous rains during 
the monsoons caused an abnormal falling of the leaves and many diseases 
of the leaves. These diseases did no great damage. “ Djamoer-oepas ” 
(Cortmum javamcuw) occuned here and there in plantations. New root 
diseases (Pona and Ustulma) were reported in the older plantations. In 
' the east of Sumatra considerable damage was done to rubber trees by vio- 
lent winds. 

Sugar cam suffered little from fungi or insects. The heavy rain at the be- 
ginning ol the planting season favoured gommosis. The variety E. K. 2 
suffered most. 

In central Java tke coffee trees were damaged by the “ gramang ” ant 
(Plagwlcpi s longipes). Preventative measures gave good results. In the 

HI 8 u Jf.O.t , 1017. No 978 (Frf) 
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diseases due to fungi 

Kediri residency a species of Pseudococcus living on the roots, observed for 
the first time, proved very injurious to Coffea robusta. As in 191O, damage 
was done by Cryphalus hatnpei in the west of Java. 

Cacao trees were attacked by Gracilaria cramertila. The fruit developed 
very irregularly so that the destruction of the insect by the simultaneous 
removal and destruction of the fruit could not be carried out satisfactorily. 
Injury by Helopeltis was less serious than in preceding years. 

Phytophthora , favoured by the continual rain during the first half of Sep- 
tember, did much damage to young tobacco plants. Although tobacco 
thrips appeared in Central Java to a larger extent than in former years, 
its attacks were not serious. 

At Deli some of the plantations in the plains suffered badly from the 
larvae of Heliothis. “ Toa-toh ” (Lita solanclla — Phthorimaea opercu- 
lella) (1) and Lcpiotcrna , which makes smali holes in the young leases, 
did greater damage than usual. 

Helopeltis and root fungi did much damage in tea plantations. 

Teak plantations were attacked by Calotermes tcctonac, Dummies cera- 
mious , and Hybloea purea. 

The forest reserves were attacked by a hitherto unknown pyralid which 
ate the young buds. 

As in former years " Sonokling " ( Dalbcrgia latifolia) stands were 
attacked by mould, those of mahogany (Swieteniu Mahagoni) by the larva 
of a pyralid. 

In the # west of the 1 'reangei residency considerable damage was done 
by insects piercing the roots (probably identical with Phassus damor). 
" Rasamala " {Altmgia excelsa) and “ kiii<,eng " ( Qucrcus fagiformis) 
suffered most. 

The following diseases ot native crops were reported. Except in a 
few districts rice in Java suffered severely from non-parasitical root rot, 
due to the heavy rains during the wet season. Floods did much damage in 
many parts of Java, amongst others, the residencies of Rembang and Kediri. 

“ Walangsangit "attacked the rice fields in the Bantam residency. In Be- 
soeki, Cecidomyia was very destructive, in the Cheribon residency, “ padi- 
boorder ". In Sumatra considerable damage was done by rats and Podops. 

As usual maize suffered severely from "omo Iyer "disea.se, caused by 
Peronospora Maydis (=-- Sclerospora javanicu) (2). 

Soybean crops were injured by the heavy rains, especially in the Rein- 
bang, Pekalongen and Kediri residencies. 

Coco plantations in Java and Sumatra were damaged by larvae of 
Brachartona. 

As, owing to shortage of tonnage, a longer period than usual elapsed 
between harvest and shipping, many insects did more or less serious da- 
mage in the storing sheds. 


(1) Sot* R , Oct., 1918, No. 1x83 and R , Jan., 19TO, NrK 13S and 140 {Ed ) 

Svc N'*. 264 of this Review (Ed ) 
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- Experiments on the “ Lyer " Disease of Maize, in Java ( 1 ).— palm, b., in MUt- 

itelingen van het Labor at oritim voor PlanUnxiekten, No. 32, po. 1-78 7 + 1 Fig. + 7 

Plates. Batavia, 1918. 

The symptoms of the “ lyer ” disease of maize in Java can be divided 
into three different types. 

First t>pe: — the attacked plants remain small with narrow leaves; 
tligy are yellow or greenish yellow. Often plants of this type lie down in 
consequence of the poorly developed root system. 

Second type : - the plants are of normal development with 
yellow striped leaves, emerging from a common base in the basal part of 
the leaf. 

Third type : — the diseased plants are of normal appearance, only the 
basal leaves show narrow, sharply defined stripes, \ellow or brown in 
colour. The stripes very seldom anastomose at their basal part. 

The lyer M disease in J ava is caused by Sclcrospora javanica 110m. nov. 
(Syn. Per diaspora Maydis, Kadborski 1897, 1 \ Maydis Rutgers, 1916, 'Sc/. 
Maydis Butler 1913 pTo parte). Only aeonidial fructificatioiUias till now 
been found. The resting spores, described by R\cxhorski, are spores of 
a Paramoecium, the chlamydospores and oospores which Rutgers supposed 
to belong to this species having been proved to be resting spores of a Py- 
lliiitm. 

The maize Sclcrospora from British India, described by Buteer, is 
not identical with the J avanese one on maize. It is to be named Sclerospora 
Maydis Butler. This species also occurs ir the Philippines, 

The conidia of Sclcrospora javanica germinate with a germ tube which 
penetrates the leaf through one of the stomata. The infection power of the 
conidia is retained about one day if lying exposed on the leaf ; when in or 
011 the ground the infection power seems to be lost after 4 days. The co- 
nidia aie disseminated by the aid of the wind. Studies in the field have 
proved the presence of conidia in the air and have shown that the conidia 
are able to travel over a distance of more than two kilometers without los- 
ing their infection power. The maximum distance of dissemination remains 
yet to be determined. 

A great number of infection experiments have shown that the conidia 
are probably the onh : and at any rate the most impoi taut, agents for the 
dissemination of the Sclerospora disease. Their restricted longevity is 
compensated by production in large numbers. Earlier workers regarded 
the resting spores as the more, if not the only, important ones in this 
respect. But oospores are as far as known never formed by the fungus, 


(1) Sec R , February 1917, N>. 197 and R , October 1917, No. 9 78. (Ed ) 
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and if they are some formed they are at any rate of very little importance 
as spreaders of the disease. Furthermore the mycelium which is sometimes 
to be found in the seeds of diseased plants never gave rise to diseased plauts 
in the author's experiments. 

The following conclusions seem justifiable : — 

a) There is no danger in planting in " infected ” soil. 

b) Seed material from a diseased crop does not carry the disease to 
the following crop. 

The incubation time usually lasts from 10 to 20 days, one month, 
however, being no exception. * 

The liability of Zee Mays to infection is rather great at the seedling 
stage and augments till three or four leaves are formed. Alter this stage 
has been reached it begins to diminish ; a plant three or more weeks old 
seems no longer liable. Experiments concerning the influence of cultural 
conditions (way of planting, manuring, tillage of soil, etc.) on the liability 
of plants to infection do noty'et permit any conclusions. 

The establishment of the fact that the disease is propagated only' by 
means of the conidial fi notification, gives a new aspect to the question of 
combating the disease. No effect can any longer be expected from soil 
desinfection. And, since no success was obtained by spraying with fungi- 
cides, the most promising way seems to be to forbid maize culture over 
large areas during a certain part oi the y r ear. Experiments on this line 
are in progress. 

205 - Rareness of Disease in Rubber Plantations in Indo-China. th-s 

Rtduu> 

•m 

66 - Diseases and Pests of Tea on the East Coast of Sumatra, m ux\rd, c . in M, 

led'tlinmn vnn h I Pto fstthon vmn lhn, Sh pp i-jj + 7 E U 1t.1v .i, 1017. 

In four chapters are reviewed, 1) root diseases, 2) animal and vegetable 
parasites, 3) Ilelopeltis and Pachypellis, () Btevipalpus ohovaitts. 

Tea grows remarkably well on the east coast of Sumatra and usually 
resists all diseases; crypt ogamie diseases of the loot alone appear occa- 
sionally on a large scale in some plantations. Eocal conditions favour 
the growth of fungi, so that certain districts a p]>ear badly infected. It is 
necessary to clear the land thoroughly, removing all tree-trunks, stumps, 
branches and routs ; this is the surest method of controlling root disease. 
It is pointed out that it is inexact to speak of a determine d cryptogamie 
disease of the loots, as, for example, Pomes in Sumatra or Roscllinia in 
Ceylon. In many eases neither oi these fungi are concerned. It matters 
little at such times to determine the different species, it is important only 
to know that numerous fungi may develop on the decomposing under- 
ground organs of the plant from which they may pass to the roots of living 
plants which they may kill rapidly. The best method of contiol isto dig 
to a depth of 19 to 23 in., remove all remains of iflood and isolate stumps 
which cannot be removed by deep ditches to prevent the propagation of 
the fungi. 

The most important vegetable parasites are biown blight (F.aestadin), 
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red rust (Cephalettros virescens), and grey blight (Pestalozzta Palntarum ) , 
which have been observed on old leaves, the young organs being hardly 
touched. These parasites can develop on the young organs only in the 
case of plants already weakened by other diseases; such cases are practi- 
cally non-existent on the cast coast of Sumatra. 

Animal pests are only found now and again and do but little damage.* 
In spite of tlie precautions taken at Java, Adrama larvae were found on 
hall-open tea seed imported from Java. It would be well to sort the seed 
in rooms protected with mosquito netting and to destroy infected seed. 

The appearance of Hdopdtxs and Pachypeltis , of great importance to 
the future of tea-growing on the east coast ot Sumatra, is more fully dis- 
cussed. Experiments have shown that Helopcltis sit mo tr ana , reported 
on “ g.nnbir ” ( Uncart a (rambler), has a special predilection for this plant, 
but may also attack tea. Another species of Helopeltis was also found on 
“ djamboc M (Eugenia Jamholana)] so far it is unimportant, but its presence 
should be noted. It is seen that there arc in Sumatra certain species of 
Ihiopelti s against which growers should take precautions in order to avoid 
the extensive damage done by them in Java. A specie's ol Pachypeltis 
doing the same damage as llelopelii s is also reported. 

Growers should not be discouraged but should take steps to control 
the existing danger at the outset while the chalices of success arc greatest. 
Ifclopcltis develops especially on weakened bushes and probably will n1$t 
invade the plantations of the east coast of Sumatra, where the plants 
are very strong. Here and there the author found Dreei palpus obovatus , 
which did damage in Java only in plantations above an altitude of 3 280 ft. 
TUe plantations of the* east coast of Sumatra ate* less high than this, and it 
is unlikely that this pest will propagate there. Attacked plants should 
be removed fiom the nurseries and destroyed. The paper contains two 
supplements, one of which gives notes on the Capsidae observed in Su- 
matra. 

267 Forties applanatus , a Poly porus Attacking Black Ironwood and other Plants, 
in South Africa. VAN di.r JUjr., 1» A ,in 'Hu South Utuanjoutnalof Sir»w<,Vfil XIV, 
No i<)’ -f- 2 Knjn -f- t l\atts C.ith Town, mi8 

Pomes applanatus (Pers.) Wallr. ( - P. antralis Er.) attacks and des- 
troys black i rou wood (Olea lauri folia) in the west of the Cape province 
It is a facultative parasite entering the wood at ground level through 
wounds in the bark. The fungus causes de-lignification of the woody 
tissue's followed by a decomposition similar to that caused by Polyporus 
lucidus Leys in the willow. After the death of the tree the fructifications 
t)i the fungus continue to foim, making it necessary to icmove and destroy 
the dead trunks and branches, which are the seats of infection. 

The fungus is described. Besides O. luunfoha it is found in S. Africa 
on O. javeolata (bistard ironwood), Acacia mollissima , Melia Azedarach 
(syringa), Rhus laevigata (red currant), Curtisia jaginea (assegai wood), 
Trichooladus sp., Podocarpus sp. (yellow wood), Pyrus communis , Celtis 
Kraussiana (Camdeboo stinkwood) and Scolopia Mundth (red pear). 

[tit-nr] 
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INJURIOUS INSECTS ANI) OTHER DOWER ANIMATS. 

268 - The Bean Fly, Injurious to Cultivated Leguminosae in the Philippines. - ot*m • iNsrcrs, 1 

y ()UESALr^, 1*',, in The Phtltfypuu A t*n cut twist, Vul VTI, No i, gp •* z; J i l’l -U** 

I^os Bafios, iq 18. T0 VARI< 

The observations described were* cariied out at the College of Agricttl lt0Fb 
ture of bos Banos, Philippines, on the bean fly (Agrnmyzu destructor), 
described as a new species by J. R. M\i lock in 191b, from samples obtained 
at bos Banos. The fly was already known to be injurious to cultivated 
Leguminosae. So far it is known with certainty to attack cowpea (Vi 
qua sinensis), Phuseclus spp., nod Polichos Laldoh . 

The nature of the damage done varies according to whether young 
or ripe plants are attacked. In the first case the adult fly is most abundant 
when the first haves of tlu plant appear. Tin* female lavs its eggs in tilt 1 
holes made in the leaves, usually near the base, As soon as they are hatched 
the larvae bore galleries beneath the skin of the under surface oi the 
leaf, rarely on the upper stir fa e. A few days later the larvae leave the 
leaves and attack th“ stem, boring galleries, generally downwards. The 
attack destroys the tissues, the' petioles and other parts of the stem swell 
and then bieak. When all tlu* lower part is attacked the plant fades and 
dies; this occurs also with severely injected petioles 

Before the author’s experiments it was believed that the laivae cute r 
the stem near or below tlu suilace of ihc soil It was also thought that 
the eggs sure Lid on 01 near tin roots and that the Lt vac killed the plant 
by attacking its loot S)Slcm. This gave ris< to the unsuitable name oi 
"legume root maggot” by which the larva is lonunoi.ly known. 

On ripe plan1 c the attack is limited to the petioles, which swell and 
break; if the attack is serious flu leaves may fade It sometimes, though 
rarely, hap|>cns that the larvae attmk lire* stem liven when this does 
happen the plant does not die, only the parts 111 >s1 severely attacked so 
mutinies sw'dl. 

At Los Banos and doubtless throughout tile Philippines the insect 
is the greatest pest of voting Ja 'inninnsac, sometimes destroying whole 
tields of t hem At Los Banos it att icksbv preference the kidney beau and 
V. sinensis, especially from ] muaty to the end of Apiil The Linra bean 
.uid " patani ”, both belonging to the same species (P/i. InvMits) are flic 
most resistant plants. Moreover, they au only attacked when the first 
two leaves appear. " Bafao ” (I), hahlab) and u imuigo ” ( Pfi . Mimev) 
are also usistant, but not to the S'ine extent as the Lima lx an and “ pa 
buii Like these two. they are onlv attacked when the first two haves 
appear. The following Ivogniniimu appear exempt from all attack* 

Psophowrpns lePn^onolohus (“ ealauiismis "), i'enlrosemu Phnnwri ('411111 
vaka ensijorms, ( vowopsis psortPoUes ("guar '4), Stizolobinw I yov.i 
(" velvet bean ”), (Aycuw Inspnfo (" soy bean ”) and ('ajunus uuticu s 
(“ caguios ”). 

A detailed morphological and biological description of the fly .is given 



244 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS 


The* adult is very small, the male being about 1.2 mm. and the female 1.7 
111m. long The life history lasts 2i d tys, but is slightly longer during 
the period from December to February, probably as a result of the lower 
temperature. The female lives a little longer than the male, on an aver- 
age 3S days, the male living but 37. The female may lay an average of 
>00 eggs. 

A. destructor seems to have two efficient natural enemies in the pa- 
rasitic hymenoptera liurytoma poloni Girault and Paratrignnogastra stella 
(iiiault, of which a short description is given. The former seems the more 
common 

Considering the habits of the larvae it is difficult to control them by 
spuming, which would piobably also be very expensive. Crop rotation 
and the planting of immune or resistant be gun lino sac at the period during 
which t Ik* fly ife most active, would doubtless greatly reduce tile damn ge. 

260 Pests of Tea on the East Coast of Sumatra. - - s « v<> 2o(> r>t this it. mw 

2/0 The Rose-leat Hopper, Injurious to Apple Trees in America, -oiiijds, i, . m tho 

(>u nii I 'in uHuial E\ /n ; im nf Stnfion HuUttmNn ipS, pp i-jj f- jn l ? u;s J 1 Plate 

t Dia^i.mis Corvallis, Ougdii, 

In 1912-1913 the apple orelumls of the north -western Pacific States 
were badly attacked by the lose leal hopper (kvipeui rosac) The attack 
is limited to the lowet surlaec of the lea\< s and causes \ello\v marblffl^. 
Tile insect does not nuke holes in t lie fruit but soils it with its excreta. 

There are two geuuatimis a veai. The parasite lives almost exclu- 
sively «m Rosaceac, showing a walked pieference lor the rose*, which is 
umcJi damaged by out generation of insects alone The apple tree and 
si 1a v\ ben y ai • the only plants on which both the spring and the suuunc 1 
gcneiation liave been observed. The insect’s predilection for the rose 
tree helps in its control By planting bushes or hedges of roses near, 01 
beticr still, within, tlie orchard, the female insects lay nearly all then 
eggs on the stems 01 these* plants, leaving the apple tiees flee ; it is then 
easy to dest 103 a great mimbei beioie spring. Foi the control of the 
hopper are advised * 

1) against thefiist generation, lime sulplmr mixture dining the first 
to thiid pupal stages 

2) f dlowed by tuetments with concentrated tobacco extract (Black 
leal 4>) and soap water. 

The mixtuies must Ik* so applied as to reach well the* ho]>jKrs oil the 
lower surface ot the leaves. 

1 7 1 Hatisidot a caryae , a Lepidopteron Injurious to Cultivated Trees in Canada 

and the United States. - lsia\ D\vn;iu\ ill f > J). [mlmiiit of I wuultun liuiotti of 

/ ntn»wlo liulhtin N*«i pp 1 r (> f , P».itt‘ \\ <i4iiii>’lnn D C, ojiS 

The laivae of Ilti/isidnta n ;r\uu Hi riis ( - Lophocawpu caryae Harris, 
18.41 , Ualcwdotii anmthfana Walker, 1855, P/iegopfera perphyrm Yl trricli- 
Sclu Ifei , 1835, Uahsidnia car\iic [llairis] Orotc, 1S22, f/ahsidota caryae 
[TIariis| Packaid, 1890) attack by preference leaves of Julians Sicho/- 

[UMU] 
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diana , /. regia , /. nigra, apple and pear trees ; /. cinerea, Cydonu ohlonga, 
Carya alba are also often attacked; the insect has also been reported on 
species of Acer, Aesculus , Alnus , Bciula , Carpinus, Caslanca, Celtic, C/</- 
tacgus , Fagns , Fraxinus, Hamumriis , Larix, Oslrya, Pin hunts , Pnmtts, 
Quercus , Salix, Rhus , Rosa , Rubus , 77 //#, Ultnus. 

In North America this insect is found from the Atlantic west wauls 
to the States of Missouri and Minnesota, as far as Saskatchewan, and from 
the Canadian province's of Ontario and Manitoba southward to North 
Carolina and the south of Ohio. 

There is only one generation a year. The insect pupates in autumn 
and passes the winter in this state. The adults appear at the beginning 
of the following summer. Laving takes place towards mid-June, the Ini 
vae hatching after about a fortnight. The duration of the larval stage 
varies accoiding to the host; on J. SwhhUana it lasts on an aveiagc 
74 days, on the pear tree 88, and on the apple tree 92 days. 

The only natural enemy of the insect known is Vimpla pedulis Cres* 
As methods of control, in addition to the direct destruction of the eggs and 
larvae collected on foliage, treatment witli lead arseniatc towards the end 
of June, sliorth before the hatch 1 * ng of the larvae, may be recommended. 


I tit] 


Alfredo Ruggeri, gerente rtsponsabiU 
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in excellent soil ; its low yield 01 7.9 to 9.1 cwt. per acre is due to insufficient 
cultivation and absence of fertilisers. According to the statistics, Morocco 
produces 11 000 000 to 13 750 000 bushels of wheat (on 1 509 800 acres) 
and 16 500 000 to 18 250 000 bushels of barley (on 200 200 acres). The 
natives also breed oxen, sheep, goats, horses, mules and camels. The cen- 
sus shows 85b 000 oxen and 4 000 000 sheep. 

The agricultural programme of Morocco has three objects : - 1) to 
obtain the best results from the acreage under cultivation ; 2) to increase 
this acreage ; 3) to introduce new crops. Special attention should be given 
to developing the old crops and new ones grown only with gu at precautions. 
Very interesting experiments are in progress, especially with cotton which 
it seems might be grown in two districts - - the Valley of Sc bom and the 
Marrakech district — if fertilisers were used and the land inigated. 

A study is also made ot the mineral wealth of Morocco, among which 
may be mentioned the calcium phosphate deposits of K1 Boiondj. 

To develop and exploit the resources of Morocco, France must be com- 
pletely freed from all international, especially German, hindrance. The good 
results so far obtained have been gained in spite of such hindrance. Peace 
must also be established thioughout the country. Morocco must be sup- 
plied with powerful economic assets (roado^, 1 ail ways, ports etc.), and advant- 
age must be taken of tile hydraulic resources, which offer great possibilities, 
though theii importance must not be exaggerated. Morocco should 1*‘ contac- 
ted with France by a good sea sendee. French agricultural colonisation 
must develop so that the natives may be encouraged by the example set. 

2 73 - Economic D3velopment of French West Africa. j>yb»a\ski, in tiu lUiihim 

di la S )t u f U il'i nroura'im nl (>nut Vlndusttu n itwnah , Ycai CXVIJL, Vnl C-\ XIX, 

No. x, pi> P.n i*- , Miv ]um, i<)iS 

A short historical review is given of the huge colony of French West 
Africa, originally composed ot colonies scattered alone the Af1iea.11 vonst, 
amalgamated since the decree of October 1, 1902 Urnlei wist* administra- 
tion commeicinl prosperity has increased rapi Uy ; geucial commerce, which 
in i8qr had a value of 31 million frams, exceeded 300 million in iqib. 
Though Flench West Africa receives no grant fiom France it conti ibutes 
to the expenses of sovereign! y. If France guaranteed the loans, amounting 
to 246 million francs, used to establish the ecoiu mic basis ot the colony, 
this guarantee Ins never taken the form of any kind of vrant. 

The exports are almost exclusively composed of natural products of 
the soil or products of native cultivation. An examination of the producing 
possibilities of these distiicts shows great promise ol prospc lity. They may 
be divided into two classes, 1) the land where exploitation is most rational 
and which is lich natuially, 2) the land badly exploited or completely aban- 
doned which should be cultivated by new methods (1). The first class in- 
cludes the methodical exploitation of the foiests and of the oil palm. 

The forests axe a great source of wealth. The amount of timber squared 
with full edges which 1 hectare (2.471 acres) may supply in tin* richest 

(1) See A’ lMi , No 14(1 
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parts is estimated at 2820 cubic feet; the average is 1760 cubic feet. There 
are at least 6 million hectares of forest, so that the huge figure of 
10594440000 cubic feet of squared timber may be obtained. This at 
the price of pine (although it is a question of mahogany and other valuable 
woods), at least 50 trancs per cubic metre (35.31 cubic feet), represents a 
value of 15 thousand million francs. 

The oil palm offers valuable possibilities which might be increased by 
better exploitation. A thorough study of the question shows there to be 
380 million palms from Sierra-Deone to the Congo capable of yielding 
1 714 000 metric tons of palm oils and over 171 000 metric tons of “ pal- 
miste ”, representing an annual value of 1 414 275 000 francs. 

The Agricultural Service of the colony and the “ Association cotonniere 
coloniale ” have shown the possibility of growing cotton by means of irri- 
gation. 

It is estimated that there are 8 million head of oxen which might be 
improved and increased. The Sudan sheep have been improved by cross- 
ing with merinos. 

The fertile soils of French West Africa will give abundant crops when 
they have been prepared for cultivation. All the central region so long 
considered valueless, is in reality full ot promise. When the waters oi the 
Senegal and Niger are utilised by means of dams it will be possible to irri- 
gate millions ot hectares which, once cultivated, will make these districts 
incomparably rich. 

274 - Economic Davelopment and Agricultural Produce of Madagascar. — You, a . 

ni tin* linlletin dc la Sotwtc d’ entourage m nt pour V Industrie nut 10 mile , Year CXVI1, 

Vol CXXIX, No pj>. 38c) 413 l\ius, Miy-lune, t<>i8 

The author describes the rapid evolution of Madagascar and ; ts cause 
— a system of government superior to the Madagascan institutions pre- 
vious to 1895, an economic legislation in keeping with locu! possibilities, 
the creation of means of exploitation which were completely lacking. The 
commerce ot Madagascar which, at the time of the French conquest in 1895, 
only reached a value of about 10 million francs, has progressed continually 
till, in T91O, it reached a value of 187 million francs. The increase every five 
years is shown in the following table : - — 



Impoit 1 . 

ICxports 

Total 




Iraiit 1 

1 ?o6 

I \ t OO O X) 

1 

1 } 500 OOO 

1 7 50 > OOO 

ignl 

z 5 "00 0 >0 

9 000 000 

| 3 4 500 000 

IQ06 

^4 OOO 000 

28 500 OOO 

, ()2 5OO OOO 

IQI I 

44 oc>o OOl) 

j 47 500 ot 0 

91 500 OOO 

IOIO ' 

10 1 9 ‘,5 000 

85 OOO OOO 

186 955 < 00 


During the last five years trade has, therefore, doubled. 

A description is given of the mineral wealth — iron, lead, copper, zinc, 
cobalt, nickel, silver, gold, coal, lignite, petroleum, bitumen, and graphite. 
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The products of Madagascar are numerous and varied and correspond 
to the variations in the climate resulting from the differences in altitude 
and latitude of the different districts. Crops imported from Europe have 
been added to the native crops, and both have been developed by im- 
proved agricultural methods. 

Rice, which is tin* ehiet native food, is cultivated in all parts of the 
island except the extreme south. Dependent on imports in 1900, the colony 
now supplies the neighbouring countries. In 19Tb it exported over 31 000 
metric tons of a value of () 220 000 1 nines. This figure may be expected to 
treble in a few years. 

Manioc is grown both on the coast and on the table lands above 5 250 
feet. In cert lin districts the yield is 11 }\ nutric tons per acre. The ex- 
portation of manioc, which was only 25 metric tons in 1908, was 1500 
nn tiie tons in 1916 with a value of 1 y> million francs. 

Maize, the production of which is about (h> 000 metric tons and could 
In* greatly increased, and potatoes, grown in huge quantities on the central 
table land and in the Ankarata range, ate wry valuable loods increasingly 
appreciated by the natives. Sweet potatoes arc giown over about 158 400 
aries and yield an average of 240 000 metric tons. 

The cultivation of wheat, intioducxd by Europeans, developed nor- 
mally until 1011 on the emtral table land, but suffered greatly fiom rust 
in K)i2. Studies .1 nd experiments an* luiug made with the object of*ton- 
t lolling the disease and acclimatisii g resistant varieties. 

The production oi dried vegt tables Ins increased considerably. In 
1 91 (> over 14 000 metrk tons oi a \alue oJ 7 million francs were exported. 
The vc get ibl* s wue chiefly kidney betas did lima beans (I'Jntu'oht s Utna- 
1 u\ \\tr uuiHVhnif s' ( 1 ) , the vield ol which varied liom 14.3 to 19 <8 cwt. tier 
acre, with a Value ot 350 to 500 iiams per nutric ton according to the 
quality. 

Kitchen gulden and hnit crops aie vciy abundant, the differences in 
altitiivh making it possible to grow infinite van let ie tall the truits of tro- 
pical countries and those oi temperate coimtru s aie giown. 

Along the coastal distiitts, whuc the climate is tropical, the more 
costly crops aie gown,* spei iallv vanilla largely cultivate d on the cast and 
1101th west coast with an export which, in loib, 1 \c( eded 2 ih im trie tons of 
a value of 4 333 000 francs; coffee, cl lie fly Aral )i .11 and I/ibcriaii, for \vhi< h 
then* is a tendency to substitute Coffca council an earlier species more re- 
sistant to UcmiLiu Aiislalrix ; in 191b, booinetii -tousof co 1 fee were exported; 
cloves, th 1 expotts ot which exceed 550 000 lb. with a value of .about 
500 000 fiancs , they aie now being treated industrially h>r the local pre- 
paration of oil of cloves, cacao (2) and kola, flic production of which 
is uxent but may give good ri suits. 

Among the industrial crops mention should also be made oi coco, all 
along the coast, but chiefly the north-west ; rubber, the pioduction of which 

(l) So A Ml! ill i ') 1 ' . V‘» JT 011.1 \i) 111 A* O . U> [Id) 

( 1 v »• , - a tin- h\ , » 0 

[««J , 
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is decreasing, tobacco, wliich is very fine in the mountainous parts ol the 
liigii tabic lands, sugar cane, found throughout the island to a height of 
4920 feet, essence-yielding plants - vervain, geranium, and chiefly via ng- 
ylang; a wild textile plant , ( rt vo lobata, a bush of t lie Malvaceae family used 
by the natives to make very strong rope, fishing nets, and eoaise cloths; 
and fibrous plants, very rich in cellulose, forming an inexhaustible reset ve 
tor paper pulp ; they are principally bamboo, abaca, vero, zozoro, etc. 

Madagascar lias immense forests covering from 24700000 to 20(140000 
acres, or 7s of its suiface ; they are mostly in the east and on the heights 
of the table lands These forests contain (mormons we. 1 1 th in wood tor 
cabinet -making, luarqnetn , building, turning and wheelwright's work. 

Bree ling is on \ large scale in the plains of the north, west and south 
It is estimated tli.it there are 8 million oxen A \ of which may be slaugh- 
tered annually. The preserving factories work legtilarly. Attempts to 
transport lnv stock to Ivttrope have not usually pnned successful. l*ig 
breeding and its dependent industries are very important. 

The exploitation of this country may be very gieatly improved , but an 
increase in native popul it ion should be encouraged and maritime lelations 
with France organised. 

275 - The Utilisation of the Lima Kidney Bean (Ph&seolus lunatus ) as a Human 
Foodstuff. - Roinrv, j 11 th«’ A't'iths 1 1 s bills fiuilmns it i/< s /’mmii/o, Yc.ii XI, 
No T ^ T i ’ >, m> ;<>i pm N> »v< tub. 1 Druliilni, 1 fji S 

The author rid urns to tin often -discussed question ol the utilisation 
of lima kidne\ bean (Phascohis hnuthts) as a human food as he considers the 
question of poisonous beans nmn impoitant than evci . After calling to 
mind tin* studies, experiments and conclusions of either workeis, especially 
those of Messrs. Pkttdhommj*, Rigotaed and Koiin- A n rest (i), he dt scri- 
bes his owai experiments and conclusions. 

The water in which the bc^ns are soaked for T2 to 24 hours or hoik d 
for 3 hours reniovi s about 7 \ <3 1 )k» poisonous < k ment fr< mi the 1 o>ic beans, 
leaving an average of l / h of prussic acid *Tn the whole beaus the glucoside 
is far Irom decomposed after 12 hours soaking, which h berated about 2 /a °f 
the total hydrocyanic acid. Soaking lor 24 houis hydrolysis almost all 
the glusoside. Afte r 12 horns’ soaking, from ! / 3 to x u of the prussic acid 
is removed from the whole beans; after maceration during 2 \ hours this 
amount is reduced to about 7 2 () f tlv* total acid. At laboratory tempt ia~ 
ture (13 to T4°C ) the action of a certain quantity oi emulsine added must 
last 24 hours to hydrolyse all the glneoside remaining in crushed, boiled 
beans. Boiling without previous son kiiur only removes half of the hydrocyanic 
acid, the other half remaining in the beans. 

• The author concludes that lima kidney beans, -even those containing 
30 milligrammes of hydrocyanic acid \ky ioo grammes of beans, can bt 
safeh eaten by adults, on condition that they areiir^t soaked for 12 hours or 
preferably, 2 | hours, in a large quantity of water which is carefully t lu own 
away, the beans being then washed in running water, boiled for three hours 

(1) Sin K Mntli, I'jiS, N»> {EU ) • 
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tends to tlu west n\oidny ik rly 11 Ilouda and runs ulor" tlk Gulf 
of Ak \ to lx tween the mjHi md ,1st N pnalltls In tlic west in ttr- 
litoiv tlu c emu is mu< h mot* j Hindu In the soulli wist of Ari mt tile 
list cUstructiv spi 1 1 1 lust otcum on n nei yi biion Mirth 1st, 
when is, tow i Is the ii it 1 tin li ntur md m m mv mount mums distmtx 
of tlu ct nt u md west ( 1 s ot tilt lot il in i of the St ilesj this 1 i^t ii ist 
tonus dttr Jim 1st I In ui\<^ e< ih ]>< nd n<' to the d tt Ixtwc n 
Mmh ist md ]nm I t ik iK iillutnettl b\ the dtil lent l iti 

turn s md dtitud s 

1 ntsi a i n mn i i ()s i llu ostr t idwIkIi it oe< m v on m iml- 
y t lx Ion S< pi ml* » ist e in p md Juu* il\ witii t u >s mwhih Hit 
1 iM ]>nn r fi >sl is ilUi June l 1 hut n slit lth sm ilh i Vs \ ude 
tlu t ii In i the In t mtumn fi t Hi I it* l is 1 li 1 s b spi ii st 

1 l o w i 1 1 1 1 si <>\ Ih lit-. 1 1 m , <1 tv (i n ph 1e ihs n t 
of host tlnoi tfliout tlu uu) t ki \ \\ t lloidi \( i ss tli m <p d iys 
n tlu ixtnuu ii >ith ml hyh oistnt » 1 the \u t ih m i (unvluli 
tlu In 1 lnt c \son lists ] s tli i i m nth eot esj ads ] pi run itil) 
to tint in wliieb tlu li t dt st i u tn si uni t st tints It i |un i t 
md tin Inst disti'utnt utm in lost b L it s pU mb i i i In most 
e is< s flits di Huts in ton a with \ st 1 i * \vh l a i tlu i infill 
is suftment md u n 1 suit ibl 1 j i f n ulti n 

** 

27$ The Effect of Cold Wind and Rust >n Vincis Wh ak, m France m vn s 

( ill tli /v l til ] \ \ 1 ! M h 

i s 

WiMiK win lis Until ill ( n < f dilii n nt \ in tn s f wh it 
K toidny to lluu its st uu i t ii s' 1 i \ i\u t il md pi nil Imi i i stu 

woik is it ill ikts it possiblt t ) disti \< i r ini ll\ tli < \is e in otic tnl ill ms 

l know ltd oi whit h 1,11 tl\ t it Jit il< s tin sd <. r is w il Siieh ltlis 
sifu ltmn w is nntl it tlu Guutu St ition f V in i s s tu t hsi u r 

Pins in i(ji7 win n il h )/< ilmost t out mt li\ li m 1 i in ^ to li 

bin in 15 tin t moil 1 tun s mtlnni t lliiyt jink 'llnsw is vire 
ti st of tlu ri sist mei to 1 01 1 »l tlu different \ nils t winter win it 1 >wn 
111 tlu t\p 11m 111 1 1 ts ( f tlu St moil V 1 hn t > tlu d 111 1 1 d >n b> 
tht fiost to tlu dilleit ill \ uu ti sol uh iMI 1 t>i \ 11 aioi in dn ultd th< 111 
into 5 tlisus (1) 

1) \ irutus which 1 , **ist 1 lw 11 nhiidh s ill red ♦ 

a) Virutn s which sutki d sh Ji 11 \ (loss iiom J / t> J < f tlu ]d nits) 
-$) \ irutus which suit red \ l ot tli pi 1 ts lost) 
j) \ inttus which Miiteitd 4: itl\ fl ss 1 twee 1 md * of tlu 

plmts) 

5) V irutus lhn >st i mi]litcl\ ii tmnpl t K fi st bitten 
AI 1 ’ibbiG \iiuiis \\ h ) di 1 s st l etu 11 \\ >ri it N y< s 1 irn 1 liyh 
loc ihtv (ahao t > a >so ft ) with it limit s] wm 1 titn il rlv will tlu 111 >r 
pholiyie il th Hitters whnli mn bi e unlit d w tli itsiduiti 01 si usiti 

( 1 ) 111 Kill llit rtli wh il nil* 1 j uun 7v 1 b i C \ t {Id) 

rm-«a 
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wncss to frost, found a nnrked correlation bctwei n the colour of tlic car 
( flumes) and 111* 1 giain of winter wheats and their lesistancc to host. Accoid- 
diiu; to li ini the Mend eliau eharacteis red ear and red i»rain die indices of 
lesist nice to frost, whereas the eh iraotcrs white ear and white ^tain show 
s uisiti\ cn^ss to host. This led him to seek in the laid'* oi the colour ot 
theeirand i>nin of the dilfert nt wheats publish'd by M <»\Knr \ (i) those 
wh* its coni lined in M. J m: Viimoiun’s list < t 1 lit * dccieisin^ resist nice 
to fiust (a). lh‘ thus <»bl ii u*d the lollou underleasing list of jn wnietiis 


Colour oi piuiu 


I 

Kniicfo <i’AUKi tli 

copper nd 

n ddish 

2 

'Level son 

aeh' rul 

vi How and it dtb-*h 

3 

Battel 

r 1 

wlutt 

4 

\nt >nun miict 1) llm 

i tk brown 

i< d 

5 

Nouelte dt T«aiivmm . 

re l 

ri d or ndd'sh y< Bow* 

6 

Up no bl in *- • i > 1 * 1 1 1 > 

whdt 

pak r d 

8 

Vh tOlia d iiitoni u . . 

till ( Il III p 1 L f U M 

rciidish > 1 1 1 ow 

9 

Blanc tie Bland o . 

whili 

w hilt 

io 

il i -a u*U 

l dilsli blown 

it tl 

T2 

Gio^ b eu 

while 

l d 

13 

Buquct 1 mn 

white 

Vtllow 

1 1 

l^imc d 

iet' 

red 

15 

Roupe die t 

b own! h n d 

red oi r d lish yc How 

lb 

Brown k 

r. i 

r«d 

20 

Clu Id. tin <1 nulom i a c j > i 

1 0 IL 1 j 

| >arlv led oi biown 

wink 

29 

Roseau 

wh <t 

W llltl 

3° | 

, Bord'Miis .... 

u*dd sh oi biow ii 

r <1 

3i 1 

Bon Term it l 

111 ih\ Wllltl 

\ i row 

32 

Japlut 

whiti 

mi 

3 C - 

1 1 1 ltd mvt i ibic . 

wli tl * 

pah m11o\ 

38 

Noe 

white 

ullowpli pri y 

39 

Bold 101 

w liiii 

whiu 

4 2 

| Ro i i dt ,S1 . ) a d . . . 

wh tc 

r d 

43 

1 Kieti 

wlnli 

| ri y 

49 

1 Chiddam dt_ mais . • . 

wli ti 

wdiit' 

5 1 

Tou/fllo in 't'C < Piovtn i . 

« «*i\ <1 uk lid 

ii d 

54 

Haolnik bl.aielu de N ipk 

w hilt 

white 

55 

Gnoude 

wdvti 

it i'i idh 

57 

Petamelk blanch 

w h.ie 

wit ti 

6i 

Sau mu l de mats 

wlutt 

p tit ltd 


JW coni]Miiut» M. Yncni/i s’ list with tint of M in: Yilmoktn a 
positive e'oric 1 «t ion i-> found Ik t\uui the ]>iL>nn nt itiou c>f both the jinnies 

( 1 ) Cl (rUior \ 0 V C i ' pp ifjo ror ICi* v l >i » *du apinoh pub n t sous l.i di- 
rection d ‘ t> Wii\ l*iu J_,ibtmu J B BulliCu it (is, inou (b d ) 

(i) X/»e cit 
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and the grain and resistance to rust . Of the first 15 varieties on M. VikulES* 
list (Nos. 1-20 of M. dk Vilmorin's) ii have a more or less red ear and 12 
more or less coloured grain. All these 15 varieties are included in de ViL- 
morin's first cliss (varieties which resisted well) except No. 20. Chiddam 
d'automne & epi rouge, which is in the second class (varieties which suffered 
little). These 15 varieties thus make up the group of Irost resistant 
wheats. Of the last 15 varieties (Nos. 29-61), 13 have white ears, and 5 
white grain as well. These last 15 varieties are all included in DE VlLMO- 
rin’s 3rd, pli and 5th cl isses, and make up the group of wheats sensiti\e 
to host 

Spring wheat. - The results obtained at Nages with Aurore wheat 
show the necessity of knowing the climate and soil well before judging the 
va lue of a new variety. The ] >rodut tivity shown by Aurore when t near Paris 
was not maintained in Aquitaine and Languedoc, where it also proved 
very sensitive to rust, especially in the following Tarn districts: — 
Nages (2 620 ft ), Kayssie de Janes (iqboit.), Saint-Salvy de Fourestes (980 
ft.), I/itiragunis ( J ,2o ft ) and Boidclais (ijo ft.). 

In all these districts Marquis wheat does best. M. ViEULES studied this 
wheat earelullv and used if for treating his Cent Jours wheats (1), keeping 
it tree from all mixture and incieasing its earliness by continued selection. 
At Naves at the present time Maiqtiis wdic.it is very early, very pioductive 
and resistant to rust, lodging, scotching, and frost (red grain) ; in spite 
the violent winds fit quent in the locality the grain does not drop. It is 
above all a spring wheat, but if sown before winUr, in the warmer weather, 
it rapidly oars and ripens, avoiding iust attack by the speed of its growth. 
It is a wheat capable of adapting itself to very vaiying climatic conditions, 
flourishing at altitudes of from o to 3930 ft. and in most districts of 
France - Beaueo, Brittany, Anjou, Auvergne, Bearn, Roussillon, Pro- 
vence, etc. 

279 - Injurious Effect of Low Temperature and Mist on the Development of Rice 
as Connected with the Propagation of Weeds, in the Vercelli District, Piedmont, 

Italy. M\KC\KILLI. n, ill thi (tmnwlt ih Risiinltuiu, Yt.n VIII, No 8, ])]) n j 
t .■*(» WietUi, AturiM, i<)i8 

In luitt nun h liaitn was done in the Piedmontese rice Holds by the ex- 
cessive growth of weeds, especially where late varieties of rice, such as 
“ Chinese nriginario ", had been sown and where cold water was used for irri- 
gation (upper Vercelli district). According to the author these unfortunate 
results were due to the weatlur conditions. The weather between sowing 
and complete tillering was abnormal, with frequent low temperatures, con- 
tinual wet days and cloudy skies, so that the rice began to fail immediately 
after germination and the first growth of the plants w T as hindered, to the 
profit of the weeds. 

In rice growing the two most important climatic factors are heat and 
light (2). The critical periods of rice are those during which it has an ab- 

(1) S.*i* A* 1\ h t < j 1 18 , No 18 i (f,/) 

(2) Sri* K M iv, 1 1) 1 8, Nn. 502. (lui) 
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solute need of a certain minimum quantity of heat and light. If these n.i- 
nimmns are not available at these periods the yield will be small even though 
the temperature be high and the days sunny throughout the rest of the 
vegetative period. In northern Italy the critical periods are during tiller- 
ing (more especially when the rice turns yellow before tillering) and during 
the formation of the panicle. If, at these two stages, the heat is not suf- 
ficient to keep the atmosphere of the rice field at a minimum tempei dture 
of I3-14°C for the first stage and i5-r(>°C for the second, aoooi ding to the va- 
riety of rice cultivated, the ykld in paddy may be partly compromised. 

In iqiK, during the tillering stage (irom the end of May till about 
June 20), at which the rice plant supplies the considerable amount < f plas- 
tic matter necessary to the formation and development of the adventitious 
roots and secomiaiv stems, the temperature lomul the rice fields was well 
below the normal (i4 c C as compan d with l^'C in iqiband 1 <>i 7) . The re- 
sult was very weak growth in height and tillering in the late varieties of 
rice, whereas the weeds, much less exacting in In at and light, developed 
rapidly and abundantly in the spaces kit empty by the scant vegetation 
of the rice. 

F10111 the time of sowing till harvest, weeds always compote strongly 
with rice with a series of species ol inc rearing hnimfulness, such ns the late 
panic rasses known as “ giavone M (Paniciun phyllorywidc and P. erect urn) (i), 
the roots of which benefit greatly by the cultural methods and fertilisers 
applied to rice. Weeds are, however, yet moie liaimful by the growth of 
their aerial parts which deprive' the rice of the light and luat of which it 
has so much net d in order to give good yields This purely vegetative 
competition gmdually decrease's the rice yield more and more. This is shown 
by the author's c xperiments aiming at determining the relation between the 
degree of tillering of rice (number of plants divided by numb* » of stems - 
tillering energy ; weight of dry matter) and the degree of infestation by 
weeds (number ol plants and total weight of their drv matter) to the unit 
of surface. Some of his results aie gin 11 below : - 

1 st ca^e : - rice sou n on A pril 2b and never weeded. - - On July 10 theie 
was ati enormous number of weeds of all kinds and si/.es, wlieicus rice plants 
were scarce, of limited tillering and low so that the ratio between the dry 

matter of weeds and that of tlw rice was very high ( ^ ^ ~ - 1. 10), making 

it possible to foretell a small harvest. 

2 nd case : - rice sown on A pril 20 and weeded only once on June 15. - 

The ratio - <c dropped to o.6r. 

IK. 

yrd case : — rice sawn on ipril 12 and weeded twice . - The ratio ‘ " 
was yet lower : 0.20. 

4 th case : rice soxpii on April 10, transplanted on Jane to, never 


im] 


(l) Sl*C R. D(‘l , K)T2 , No T (>SS {Id ) 
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wccth’d. - ■ The ratio "“'^was very low, not exceeding 0.05. 

The fact that transplanted rice contains almost no weeds may be ex- 
plained a $ follows : - rice plants for 1 ransplantation are first grown in well- 

fertilised soil and receive warmer water In the soil in which it is trans- 
planted it receives much light and heat, thanks to its spacing (8 times 
greater than in the nurseiy), so that as soon as it lias taken root (in 4 to 
() days) it develops vigorously and, 15 to 30 days after transplanting, covers 
the whole of the rice field, suffocating and killing the weeds \vl ich have 
giown. 

The causes of the excessive growth of weeds in rice fields being known it 
is more ras\ to find methods of ptoveiition. Among these methods are : — 
j) Arranging lor the ciitical period to coincide with the most fa- 
vourable weather, conditions , this may be done by delaying sowing so that 
tillei i*ig begins alter tile end of Ma\ The* eflicncity of this method is shown 
by the fact that , in 1918, the rice plant* ot one variety, sown relatively late, 
were L ss inhstul by weeds. 

2) Cultivating tally varieties, with a short vegetative cycle, in rice 
fields irrigated with cold water. If late varieties yield more, the area over 
which they may be grown is mmh more limited 011 account of their heat 
requirement. 

S) Modifying the weather conditions artificially during the effc* 
tio.il ptiiod by transplanting. Transplanted rice receives more light, as a 
result ot tlu* regular distribution of the plants in the* field, and the soil and 
water are warmer because the water is 11101c exposed to the sunlight and 
tlu* soil, ^ubnn iged only in June, at tin* time of transplanting, has before 
this period a speci il physical texture and contains much air which enables 
it to have a temperature more favourable to the development of adventi- 
tious roots (warm soil). 

280 Effect of Afforestation on Hidden Condensation". — t>i scombcs, p, j u ti lc 

Ri Sen nhfiijitL, Yc\u lyVl, N»> K>, pp t<>»> \<)^ -| UibhoKi.iphv ni «:<> Public.il ions 
Puis, unS 

The atitlior insists on the importance of afforestation to regulate the dis- 
charge of waters and its influence on the quantity of the waters by decreas- 
ing their absorption and increasing the quantity deposited on the soil by 
meteorological factors Afforestation, moreover, largely increases hidden 
condensation, i. e. dew, mist, hoar frost which, though not registered by the 
rain gauge, nr-* as important as rain. This wras showm by lb A. Fokki. for 
the Lake of Genova which discharges more water than it receives from rain 
and snow ; this has also been shown tor other water basins. 

As evaporation (which alone causes more tlnn halt the rain water to 
disippear) must also be taken into account, it must be admitted that the 
supplemental water received by a basin comes trom another source and 
that it forms more than half the water discharged from the basin. The only 
known source of such -water is hidden condensation. Though it is not yet 
possible to estimate the exact extent to which afforestation increases such 
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condensation, a relative idea of it may nevertheless be formed by compar- 
ing the large amount of rime on a tree after certain winter nights with the 
minute amount of dew covering the bare soil near on a surface equal to its 
horizontal projection. 

Conclusive results obtained by various scientific societies unci workers 
are given. These results confirm the theory sufficiently to make it certain 
that, by planting trees on land above torrents the hidden condensation will 
be at least doubled. The water received by each basin would thus be in- 
creased by 50 % in addition to 10 % due to the increased rainfall in wooded 
land, so that the total increase would be 60 % Theiefore, by planting woods 
on 1 of the land of each basin, so as to leave pasture land for cattle, its 
value would be increased by 20 %. 

Attention is drawn to the special conditions of recent years by which 
certain countries have been obliged to sacrifice a gieat pait of their forests 
and to rely on imported timber. This should be remedied as soon as pos- 
sible and re-afforestation started seriously. 


2S1 - The Influence of Plant Residues on Nitrogen Fixation and on Losses ol Nitrate 
in the Soil, - JIureiiiNNuisr, M 11 , 111 Jin /<»u n<il of A ■multium Si mm, \ 1 IX, 
Pt 1, hi +• •> T ihli ’ | * Vi;*-. | JtiblingiaiUiy nt ruli'ie.ilmn*- C.milnid^. 

Aumi->i. i<)ih 

The remains of plants mixed with the soil undergo many changes* 
each of which tends to piedoimnate accoidiug to tile diffeient environ- 
mental conditions — aeiation, moistuie, t( mpcratuie, and soil reaction. 
Tile accepted theciy, accouling to which the importance of the oiganie 
matter added to the soil lies in t lie humus it forms does not fully explain the 
part played by plant remains, because the initial and intermediate stages 
of their decoinposit'on are probably equally important as regards t lie fer- 
tility of the soil. 

To solve this pmblcm the author made laboratory, pot and field experi- 
ments by which he sought to dot 01 mine the effect of carbohydrates (sugar 
'and statcli) and plain detritus as soutees of eneigy in the fixation of 
atmospheric nitiogen by Azotohactcr. 

Results. -- Plant detritus mixed with the soil caused an increase in 
the fixation ol nitrogen m the soil ; in the laboratoiy experiments t his in- 
ciease was 6 mgm., and in the pot experiments q mgm. of nitrogen jxn 
giaiiime of detritus added. When 1 ton of sugar per acre were applied in 
tile field the increases in yield, attributable to nitrogen fixation, weie from 
20 t() ^ %• 

As the action of sugar and that of plant remains differ only in inten- 
sity and not in natuie, it would seem that complex organic matter, such as 
stubble, dead It avis, etc., may also increase indirectly the nitiogi n content 
of the soil. 

I01 soil to favour nitrogen fixation it must bfhve, in addition to a 
source of energy for the fixation bacteria, a suitable temperature, phos- 
phates, and some basic matter, such as calcium carinate. Nevertheless, 
even under the conditions most favourable 1o nitrogen fixation, there occur 
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periods when it is hindered by certain processes which must be allowed to 
pass before cultivating a crop, ruder unfavourable conditions, especially 
in cold weather, these 1 piocesses may continue as as to prevent all increase 
of nitrogen in the soil. 

The addition of cat bohydi ales (starch , sugar), or plant remains (straw, 
hay, elc.), to the* soil, may cause denitrification for a certain time, after 
which nitrification begins. 

2^2 - The Influence of Cocci on Nitrification in the Indian Alluvium, — Sf.n, 

J N, ni Ihv foumuf of .1 on nlfutal Stumc,\\\ IX, rt.j,pp ',2-4.: -f- 4 fi^, Cam- 
, Amai-i. 1 -n ** 

Nil login is one of the most important foods of plants. It occurs in 
the soil in an oiganic form, but, to be utilised it must first be changed into 
ml j ic nitrogi 11. The necessaiy decomposition of organic matter depends on 
many factors, one of the most important of which is a sufficient supply 
of air. Large quantities of oxygen are used in decomposition reactions, 
so that the better the soil is aerated, the more efficient is the decomposi- 
tion of the organic matter and, const* qm utly, nitiification. The amount of 
oxygui available also depends on the activity of the soil tungi which make 
the phosphides and potassium assimilable* by higher plants* and it is herein 
that the importance of cocci as aerating agents lies. 

The author made a suks of pot and lysimel nc experiments on this sub- 
ject. The results showed that the* addition of 30 % of cocci to the sftil 
causes a maikcd increase 111 tile nit 1 at os in the drainage waters. There is 
al.se) a connection lietwcen the development of the plants and the nitrifi- 
cation in the soil eause d by the addition of cocci. 

2 85 - Reduction of Nitrates in Soil to which Organic Matter Has Not Been Added. 

e)i:L-.X!*K, A . in ih (. n' ,{!!)>, ill 1 U Ii rk 1 m/o / , Vanisitt nkuihL uiul InhktwnskuinUut- 
t n, II AIM , \ol YLVIN, V * m 1 iip M(. >>1 I. n», in’.-' 

Reduct ion of nitie)gen may ocean m sufficiently moist sofl (40 % of 
water) although it lias not received car bon -containing matter as a sout je of 
energy for tlu* denitrifying batkii.i. The author attiibntes this to insuf- 
fioient aeration which causes tile soil bacteiia to leduee* tile nitric ni- 
trogen. lie does, however, admit that the* presence erf a la^er erf water cap- 
able of surrounding the soil put ticks cause s the foimatiem of anaerobic 
conditions under which tile denitrifying bacteiia, finding complete 
freedom e>f action, mav redine the mtiaUs to elementary mtiogeii even 
though the soil Ik. \eiy poor in organic matter. 

This shows that ie duetious e»f nitiogeii, hitherto attributed to the pre- 
sence of a large quantity ot cclluL se (straw and simil u milter) may occur 
in the ‘oil \\hcne\ei aeration is inadequate e\on though thole he no abund- 
ance of such math r. 

2S| - Comparative Study of M3thodes ior Determining the Acidity of Soil, — 

SruPm'NSov, R 1?, iu s ot S/ \ Vo’ VI, Vo, 1. j»p 55 S2 |- Hihlioi^iphy of 10 
:\il» le.ai m* li ell inii n, lu\, mA. 

Iii older to pro%* whet lie 1 the methods at present in use determine 
exactly the total acidity of the soil, the author made a comparative study 
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of the methods of Hopkins, Veitch, Jones, Mac Intire, Trtiog and 
TACKE. He concluded that Tacke’s method is the most satisfactory. This 
method is based on the use of pure water and calcium carbonate, and the 
determination of the acidity by the carbon dioxide given off. Taking 
300 as the standard of the results obtained by Tacke's method fertile aci- 
dity of two silt loams (one light, the other dark), the author obtained the 
following figures by the other methods : Hopkins 46.5 and jb.cj ; Jones 
89.7 and 74.2; Mac Intire 85.4 and (>2.6; Veitch 108.1 and 97.1; 
TruoCt 283.7 and 2 45 - 2 - 

The pure water used in Tackk’s method is a good medium for the reac- 
tion between an acid soil and calcium carbonate although this reaction 
is hastened somewhat by the use of dilute solutions of calcium or sodium 
chloride. Concentrated solutions of these chlorides retard the reaction. The 
presence of disinfectants, such as toluene, is unnecessaiy. 

The most important conditions for obtaining good results by Tacke's 
method are : — the duration of the reaction, which should not last less than 
5 to 10 hours ; aeration, which must be kept at its maximum late ; vigor- 
ous shaking. Under these conditions the method gives consistent lesults 
with respect to the total acidity and, to a certain extent, the toxicity of 
the acid .soils. It is to be hoped that subsequent experiments will make it 
possible to deteiniine more exactly the duration of the reaction as it is 
011 this that the qualitative and quantitative exactness of the method de- 
pends. 

285 - Preliminary Report on an Experimental Drain in Alkaline Soil in Fresno 
County, California, U. S. A. Wlir, W.W , m tin V moa vi'v of Cul ]0I n u Pub 1 nation 1, 
Colh'ji ot A 'ruulluit, \«*t< ultunil /m />. nmuit %itu n, ilnlhlm, \o j ,, ]>j» 1^14; 
-J~ 1 1 Fuji HimUcM, Novi mix 1, nub 

This leport, diawn lip in collaboiation with the Office of Public Roads 
and Rural Engineering of the l\ S. Department of Agriuiltuie, deals with 
the drainage of alkaline sandy loams, pteviously planted to vines. In the 
sutfuee layer, 1 foot deep, the salt content (carbonate and particularly 
sodium ehloiidc) vaiied from 0.2 % in most of the soil, to J % in small parts 
of it. Observations made in 1912 and the beginning of iq 13 showed that 
at no time of the year was the water table lowei than 7 ft. l>elow the 
surface of the soil, and in June it was within 2 ft. Throughout the vegeta- 
tive period tile water table did not reach a depth of (> ft. and for 4 l /i mouths 
was above 4 ft. The area drained was 1 5 1 acres. 

The drainage system, made entiiely of earthenware pipes, included : 
a) k n main diain with a successive diameter of (), 8, and 12 inches ; b) a sys- 
tem of lateral pipes (> inches in diameter. The main drain was placed at an 
average depth of 7 1’t. and had a fall of 1 in 1000. The lateral pipes, placed 
# to the east and 9 to the west of the main drain were at an average depth 
of 5 3 / 4 ft. and 315 ft. apart. The total cost of the drainage was $ 100 ‘per 
acre. Measurements of the amount of water discharged by the pump, 
^how that, under similar conditions, pipe drainage must be built so as to 
evacuate at least 1 cubic foot per 100 acres per seconds especially when the 
drained land is entirely surrounded by undiaincd land. It was also found 
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that the lateral pipes should have Urn 400 ft* apart and would have been 
Utter at a gieatei depth ((> % or 7 11.). 

Ilatdpan, which was found to be present, did not greatly hinder the 
movement of the water. Two veins oi flood irrigation sufficed to reduce 
1 lie quantity of alkali sufliciently 10 make it harmless to plants. Al- 
though the sodium ehlomle eonlent was ougiually 2 Ji times greater than 
that of the soduim eaihoiiate in t in, •-ui face toot of soil, tile cliloi ide was ear- 
n'd away much more easily than the* caibouate. Although at the end 0 
the strond wai tin eaihonalt hail deck used by 15 %, it still exceeded the 
chloiide b\ 5 % (at the suiiace foot always). 

piogiessne aceumulal ion of alkali lias spoilt tile land planted 1 o vine 
(in 1 Mo), and Intel to all alia, giain, and, dually pool pastille (and, in pla- 
ces, ban* soil), drainage followed b> flooding transformed it into good soil 
which, in i<jih, yielded iNo touted cereal hay, 01 1.2 tons pci aue. 

:m 6 Liming the Soil. - Suom v, I C,mtu< V s Ihfui.ni 1, tl ‘U 1 1 f './/;< , / 1#; / s* 

lUOl /.«, A0 i) 1, >Mij ) 0 i'i- h V ’ In H* It 11, M 10 li r. » 

This bulk 1 in contains inhumation foi piaetieal lanueH on the mate- 
lials used ini liming sod and tin 11 pupal niton, and di .eiissrs the inactions 
biought about ia the soil by lime. The naius of the dilfcient ioims of 
lime as .soil leililu-is and tlu lactois ckU induing tlk ii cdiOiCe aie discussed 
in lull. An appendix gi\es and explains a let ol tile scientific U nm j^ost 
commonly used m liming. 

287 Water Holding Capacities of Material'. im Live Stork, Amounts Required 
to Bed AnanaK, and Amounts ol Manure Saved by their The. w mm ■*: \m>, j \v , 

it] I lu Ji'Uiri 1 u < /.//'»•</ h\ 1 ch \ # •] X IN Xu ),{.,» 1 . «i | \ 1 .li! J 

I »i • >* i» i!‘i « 1 1 1 1 1 v ••) ) nh' . it M \\ • mj 1 h to 

l'oi 7 f \eais agnutlliual htemtiiu has Kp< .ded tile c lioneous con- 
Uusiom as to the nlati\c value ol -aw dust, wood sluvings and dilfcient 
si laws as h’tei. The com fusions ait* hmed on lh< <, apacit y of m«* matt mil 
to absoib the dilkicul liquids with wli *h it 1 '.oahd, pubd-du-d m iS<)f 
In lli.iihKT and icpiodund by Dum.kun in Ins “ / mile d>' ihiniu mmole ” 
(2nd. lid , 2 «v lkuis, !<)■ jj 

The .ml hoi's txpi linieiiis Ji t ,\e shown tlu’ : 100 lb oi out siiaw 

hold*., in 2 | bouts, 250 lb. ol waiei. .Making lla*» dmobaut powii equal 
1o 100, the liguie.loi theabsoibant powe r of otliei material' aie. wheat 
straw, K \ ; hue diy Weyiuoinh pui<* (Punts Stmlhts) shawngs, 7 j ; mixed 
sawdust 1 > j , mixed shavings 57 47. ft is seen that on! -haw hold 1 , about 
twkv as much waiei as shavings and if, to 70 % mole ihan wheat straw. 

About jo to Na ( ' u mole* i liav.ngs t hai • "at stun ami q to j 8 ° 0 mole 
wheat siiaw an ii.ididioiuahe up tin biter. 

Tlu amoum ol • xcieta u 4 aim«i In the littei which uu) be used as 
nianuie vaiie lutle whieluui liL.uen d u im‘d 

7 >8 Green Manure tor Rice Fields, in tii; Kandy District, Oylon MuT.rt.ow \\\ 

m l'h> I \ ':uut!,( i*t, Jouintl ot i\ 1 o* Soi s /i» Vol 

p ; i«» C '\ i'1* iui g§mi 

The use oi glean manure in iie\ giow'iug, so common in India, has not 
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developed in Ceylon, although the Agricultural Society of Ceylon has shown 
tlie excellent results obtained with it in a series of carefully conducted ex- 
jjerimenl s. The result s obi oined in i he Kandy dist rict , especially at Haris- 
pattu, Yatinuwaia and Cdiinuwaia are conclusive. Plants, the leaves and 
twigs of which make good gteen manure are, in older of importance: -- 
“ Kckuna " (Caiuirium zeyhuiicum), “ Dailap ” (Prythrinn / Uhusperma) “Kip- 
pitiya ” (Croton laccijmis), “ Kaiarula ” (Vongamia glabra), “ Adathoda” 
(Adluitoda Vasua), “ Xawa (Stcrculia lialangha*), “Hanapatu” (Pur- 
er aeo giganlea). 

Kandy growers know the value of given manure but do not apply it 
in sufficiently huge quantities to obtain the best lesults. Most of the trees 
and plants liantioned abo\e aie common in the villages, but their applica- 
tion as green manuie and even their \alue vary with the ease with which 
they may be obtained and tianspoiUd. 

Sp(dul attention is ihawn to Sunn hemp (C total aria jnncea ), tested 
by the Agiicultuial Society. It ga\e mcieascs in the yield of lice which 
Aaiicd fiom 27 to 50 % aecoidingto the centre in which the tests were made. 
In the south of India the use of Sunn hemp as a given manuie has increased 
1 lie rice yield by 70 %. It is recommended foi the following reasons : - - 
j) It is tasilj giowm and ina> Ik* sown diiectly 111 the riee field when the rice 
is lun \\ slid without any population, though it is best to plough the soil 
and pic pare it beloie sowing ; 2) it is leady lot cuttiug in bo to So days. The 
fields aie usually kit fallow ibi a to 4 months , if Sunn hemp is soW'ii after 
the ill si net hui\est (“ Alalia ' ) the green manure can be dug in 2 or 3 
wet ks b< fou pu piiiing lot 1 lu second tice crop (“ Yala ”). If the Malta 
ciop is cut, as it usually is in Kandy, in the middle of March and Sunn hemp 
sow T n immidiati ly, it may be left till the middle of May 01 June, when the 
Yala ciop stalls, 'flu cost of glow lug 1 his giecii manure is negligible when 
the soil is not pic viously pu pared, but eve n weie it to involve suine expense, 
it would be well wotth it 011 account of the good lesults obtained. 

289 -Ussoi Green Manure in Now Jersey, U.S. A.- dkkei, j b R,mtia i\.w/.hiv 

A m nlnt, ti 1 !• \ \ , nnt n! St itmn ( muhuNo v ,, j. pp N\ \vr Bmuswit k. Jui.v «>, 1 7 

This eiieul.it loconimends the use of lyvguminosae as gieen manure 
as a])artial substitute for expensive nitrogenous manures. By ploughing 
in a good leguminous ein]> containing 2 % of nitrog. 11 enough nitrogen is 
obtained for potatoes or otlur force d vegetables. Cereals given green ma- 
rine need little or no otln 1 mim lal fertiliser exeept superphospates. Di- 
p-etioiis on the gim\ing of nujw foi guen mamneiti New Jeisey aie given. 

290 - Pol Experiments on the Assimilability of the Phospborie Acid of Mineral Phos- 
phates, in the 0 . S. A. Krvps, G S , m tile Tcvas 1 */ /c ulluMil l< \!'cim<n! Si rtion, 
li'ill tn*,Sn 1 r * tone Coll* valicai, Ui r/<> Ceilin’ V, Texas, 1. uniat V, on 7 
Tin* pot expel inieuts describ'd wen made lo eompaie the quantity 
of phosphoric acid a'^inblalcd by plants fiom superphosphate and inineral 
phosphate respeetiuly, and to determine the influence of manure on 
this assimilation. The average amount of phosphoric acid recovered in 
25 pot experiments with different successive crops was 48.2 -±. 2.2 %. 

O8H-390] 


2 



264 


MANURES AND MANURING 


The average amount recovered, in 22 experiments, by the first crop, w*as 
30.6 % avS compared with 47.3 % for all the following crop v s. The average 
quantity of phosphoric acid recovered from manure in 22 experiments was 
39.2 % as compared with 37.9 % recovered from superphosphate in the 
vsatne series. Manure probably made some of the phosphoric acid in the 
soil assimilable. The average percentage of phosphoric acid recovered 
from superphosphate was less when it was applied with manure than when 
it was applied alone, beacause, in some tests, the amount supplied exceeded 
the requiiements of the plant. The average quantity of phosphoric acid 
recovered from mineral phosphate in 21 experiments was q.i -j- 1.1 % as 
compared with 13.9 ^ ^-3° % f° r superphosphate in the same series. The 
assimilability of the phosphoric acid of mineral phosphate was, therefore, 
about 3 /& of that of the supet phosphate in the tests with different successive 
crops. 

The value of mineral phosphate varies greatly for different soils. If the 
first crop only be considered the assimilability of the phosphoric arid of 
superphosphate is about (> times greater than that of mineral phosphate. 
I11 19 pot experiments 9.0 h 13 % of the phosphotic acid ot tile mineral 
phosphate was recovered when it was applied alone, and 8.(> ±1.2 % when 
it was applied with manure (deducting the phosphori * acid recovered from 
the manure). In the aut hoi's experiments manure had no effect on tile 
assimilability of the phosphoric acid of the miiieuil phosphate. % 

291 The Influence of Ammonium Sulphate on the Germination and the Growth 
of Barley in Sand and Soil Cultures Kept at Different Moisture Contents and at 
Various Osmotic Concentrations of the Soil Solution. — Wolkoff, m j , m W 
S( 1 cm, , Vo I V, No o,pp 4.M--I/9 -f <> 1'Jtjs Bibnogi.iphv of 270 I’uhlu turns. jBvhi- 
mme, |»im . toj h 

The aim of the author was to determine the optimum conditions of 
the action of ammonium sulphate as a nitrogenous fertilise! . After review- 
ing 270 publications on this subject lie describes his own experiments made, 
l) to determine the relation between tie moisture < ontent of the soil and 
the effects of ammonium sulphate on the germination and development of 
barley ; 2) to determine in what way the plant reacts to the application 
of nutrient elements, necessary or not to its development, when the mois- 
ture of the soil varies between the limits normally found in the field. 

The barley was grown in two sets' of pots containing sand and sandy 
loam respectively ; both kinds of soil were kept at a moisture content 
corresponding to 20, 40, <>o, and Xo % of the maximum water holding 
capacity las well as 10 and 15 % in the germination tests). As fertilisers, 
different proportions were used of ammonium sulphate, mono-potassium 
phosphate, magnesium sulphate, fenous sulphate solution, and calcium 
carbonate mixed with the soil in the pots. A study was also made of the 
effect of different quantities of potassium chloride, sodium chloride, sodium 
nitrate, calcium sulphate, aluminium sulphate, and sodium silicate, when 
mixed with the othei fertilisers. The osmotic concentration of the nutrient 
solutions was determined before and after they were added to the soil. 

Rksui.ts. — The moisture content ol the culture medium had a marked 



Manures and manuring 


265 


influence on the development of the plants. Growth was weak when 
the moisture content corresponded to 20 % of the maximum water holding 
capacity. After 20 % ah increase in the moisture content up to a certain 
optimum caused a proportionate increase in the dry matter of the plants 
grown. For crops grown in sand this oplimum was 80 %, for those grown 
in sandy (‘lay (>o %. Above this optimum any futlier addition of water 
caused a decrease in the yield in dry matter. 

When the moisture content .was constant, increasing tlx* amount of 
ammonium sulphate, calcium carbonate, and mono-potassium phosphate 
caused a propoitionate inct jase in the yield in dry matter of plants grown in 
sand (these three salts are given in the order of their eflicacy). In plants 
grown in sandy loam the effect of ammonium sulphate was similar, but that 
of mono-potassium phosphate was vciy slight, and that of calcium carbo- 
nate absolutely nil. 

The differences in the development of the plants at the various moist- 
ure contents of tile culture medium must be attributed to two factors: — 
a) different conemt ration of the soil solution ; b) different aeration of 
the soil. 

After a normal application ot rutiient salts the concentration of the 
soil solution is not strong enough to influence the development of the plants 
when the moisture content of the soil is optimum (about 60 % of the satu- 
ration). II only becomes tin important factor when this moistuie content is 
considerably lower (40 % and less). 

At the end of the vegetative period (30 days) the conecntiation of the 
soil solution was less Ilian at the beginning of the experiment. This de- 
cease was greater in the sand than in the sandy loam, and was more maiked 
in the slightly wet culture media (both sand and soil) than in the very wet 
ones. 

In crops giown in sand with bo % of moisture the effect of a nutrient 
solution containing (foi 2 kgui.of moist sand) 0.4 gm. of ammonium sulphale, 
0.8 gm. of mono-potassium phosphate, 2.0 gm. of calcium carbonate, 0.2 
gm. of magnesium sulphate, and 0.05 gm. of ferrous sulphate, was inci cased 
by a fun her application of magnesium sulphate and ferrous sulphate, 
as well as by small quantities ot potassium and sodium chloride, sodium 
nitrate, calcium sulphate and sodium silicate. The beneficial effect of 
these salts on vegetation may, perhaps, bo attributed to an improvement in 
the equilibrium of the ions of the salts in the soil solution. Under similai 
conditions aluminium sulphate is injurious to the plants. 

The stiffness of the straw was modified by various salts added to the 
solution. As suitable equilibrium of the soil solution is essential to ob- 
tain a stiff straw', this shows that a tendency to lodge produced by an ex- 
cess of nitiogenous manure may be controlled by modifying the ratio 
between the salts of the nutrient solution, especially in crops grown 
in sand. * 

In a general way the germination of barley grain is influenced by the 
same factors as ihe subsequent development of the plant, but to a differ- 
ent degree. In sand barley germinated with both 10 % and 80 % of 
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moisture. In four different soils, however, germination did not occur be- 
low 20 % of moisture, and was delayed above 80 %. 

Treating the sand or soil with a nutrient solution had little or no effect 
on germination when the moisture content was high, but in proportion as 
this content decreased germination was more and more delayed. This 
leads to a practical observation : - when the fertiliser s applied to barley 
are well mixed with tjie soil they are not detrimental to germination ; 
when, however, the fcTiliseis are applied in drills at the same time as the 
seeds the soil solution immediately surrounding them may become very 
concentrated and, consequently, detrimental to germination, especially if 
this takes place during dry weather. 

292 - Analyses of Chemical Fertilisers, Bone Powders, Lime for Fertilisers, etc,, 

in Now Jersey, U, S. A., in 1916 , - C vuicvrt, C s , e tc , in : 1 N< ,0 7<v sr v Ayuuituml 

S’ ilmn, JiullitmNu 3 13 —II Ibid JJulhtinNo 5 tt. Ntwliiunswkk, 

T M T f> 

The first bulletin gives the results of analyses of 635 s imples of chemi- 
cal and other fertilisers collected for examination in 1916 in New Jersey. 

The second bulletin, a supplement to tin first gives : <1) the results 

of analyses of 2S3 samples of commercial fertilisers, 43 samples of bone 
powders, and 5 samples of linn* for fertilising puiposes, collected at the 
same time as the first set of samples; b) a list of trade marks of the fg$i- 
lisers put on the market in New Jeisey Stab . 

293 - Commercial Fertilisers in IVxas, U. S. A., in 1916 - 1917 . rmps, <;. s , w the 

Tt ui I 'H( u^ui il ?Ah iinhitf V Out, i Il’tlltlmNo 21/, *(>]>]) Co'K <.?<• St itioii, I 3 i asso-» 

Oi nmt V S< i»n in|»' 1 , 101 ~ 

The results are given of analysts oi commercial fertilise rs made at the 
Texas Agricultural Experiment Station in 1916-1917, A lisl of trade marks 
registeied during the same period is also given. 

The results of numerous analyst's of Texas soils, and pol and field ex- 
periments, show that luan v soils supply the plants (maize and cotton especi- 
ally) with enough potassium for them to do without potissic fertilisers 
much more easily lhan without phosphatic or nitrogenous fertilisers. The 
economy in potassie fertilisers is justified by the high piivrs asked for them 
in 1916-1917. 

294 - Experiments in the Acclimatisation of Palms in the Island of Elba, Italy.— 

10 is 11 r V \"n<n'tvui l'nln}vnlr, Ye ir \TI. No ^ pn VMmo TniS. 

The autlioi gives the principles on which the acclimatisation of tro- 
pical plants in Umpoiate districts should bo based and describes t he re- 
sults (d his nuun tons exjHuimenrs and obset various on tile acclimatisa- 
tion ol palm tiees at Ottouella, Island of Hlba. 

Choicic of srivCiKS. When a tiopical plant is to lx* acclimatised in a 
tem]x*rate distnct it is fiist of all necessary to determine as exactly as pos- 
sible the climatic conditions of the plant’s native country and the extent 
to which the plant is capable of modifying its structure so as to live und 
weather conditions differing more or less from those of its natural habitat. 
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Nothing has been so detrimental to acclimatisation tests as the wrong idea 
that all plants from tropical countries nuist be kept in liot, moist glass- 
houses. 

If the Palm family be considered it is found that several warm country 
species live in the mountains, and it is this which lias made it possible to 
grow them in the Mediterranean district. The following species may be 
specially mentioned : — 

Arenga saccharifera , flourishing at 1 Ooo to J 980 ft., in the Indian Archi- 
pelago ; 

Kcntiopsis mavcocarpa bttw< en 1 980 and 3300 ft., in New Caledonia ; 

Saba l umbracnlifera , at 3 300 ft., m the Antilles ; 

Phoenix hu mil is and P. aeaulis at 3 900 ft., in the Khasia mountains ; 

T v achy car pus Mar tuinus, at 6 500 tt., and f. Tahil, between 0500 and 
7 800 ft on the Himalayas ; 

Ccroxylon andicolion , between 8125 and 9800 ft., in the Andes. 

It is not necessary to keep any of these species in glasshouses 
and all oi them can withstand even very low temperatures without 
suffering any injury 

Many palms usually k^pt in glasshouses do vet y well in tilt open in 
Klba and, in 1901, withstood perfectly well a temperature oi -- 2.9 0 C. 
Among these may lx mentioned specially Chanuiedorca elegans Mart., 
(\ (Icsmoncoidcs Wendl., C. SarU'm biebm., C.Corallma Ilookf., C. Krncsii - 
August i Wendl., C. (oncnlor Mart., C. oblongata Mart., Archonto phoenix 
Cunhinghurnii Wendl, Cocos Weddell iana Wendl, and Phoenix Roebclinii 
O’Brien. 

Many tiopieal plants can withstand much gtcater daily variations in 
temper aluie than would lx supposed. At Ottonella, on March 12,1915, 
a thermometer placed 50 centimetres abo\e the soil near wo Cycadeae 
( Enccphalartos Allcnsteinii and Lepidozamia Per off sky ana ) showed, in 23 
hours, fust a minimum of - - 4 r C, then, in tlu afternoon (under the combined 
action oi the sun and the heat reflected by the sod) a maximum oi ! 30.8' C ; 
the two palms did not suffer at all from this \ ariation of -f- 34.8°. These* ex 
arnpks show that a careful study of the real climatic requirements of a 
tropical plant in its natue habitat may greatly facilitate and simplify 
acclimatisat ion w or k. 

Ciiojck OF SOIL anj > exposure. - Palms usually prefer sandy 
soil and should not be planted in calcareous soil. Most of them are helio- 
philous, i. e., they picler open, sunny position*. Kxceirtions to this general 
mlc are : — <7) certain short-stemmed species which prefer shade and live 
under trees, such as Baeularia monoslathya , Cocos Wcddclliana, Tiaphis spp.; 
b) other species which piefer to be paitly shaded, such as those of the genera 
llou'ca , Achontophocnix , Kho palostylis, Hcdyscepc, Kcntiopsis and Ptycho - 
sperma . Under high trees these plants are protected not only against the 
excessive heat of the sun but also against cooling off as a result of soil ra- 
diation in the early morning. 

Preparation of iiik soil. - To plant a palm a wide ditch, about 1 
metre deep, should be dug and filled with a mixture of 2 to 3 parts of good 

[ 204 ] 



268 


AGRICULTURAL BOTANY 


soil, i part of sand and 2 to 3 parts of mould. The addition of mould is 
very important and has the following effects : — 

1) Increase of the minimum daily temperatures (i.0°C as monthly 
average of 1 070 observations, but often reaching 2°, rarely .j°) ; 

2) Decrease of maximum daily temperatures ; 

3) A resultant decrease in the daily temperature variation, thus mak- 
ing tlu* thermic condition of the soil more uniform ; the monthly average of 
1 070 observations showed this decrease to be about 2°C, but it is often 3 0 
and occasionaly and 5.1 0 . 

By careful choice of site and soil and suitable preparation of the soil 
the authoi has successfully grown line, strong specimens of numerous species 
of palms in the open air and exposed, without any protection, to the sever- 
ities of winter. 

205 Root Tropism Caused by the Application of Carbonic Acid to the Soil. - Noyes r 

II A, Torst, J. V ami Yoder, L i 11 1'hc Iiotanuat Guzitft, VoJ. LXVI, No 
l>p. Vu Purs Chic.iRo, Oitobci, 1 0 1 s. 

It is well known that gas may cause tropism of the roots. The au- 
thors found tiopism cutistd by carbonic acid during an experiment on the 
action of this gas on plants grown in paraffined Wagner pots, through 
the soil of which a constant or intermittent (<S hours a day) stream of 
carbonic acid passed fiom top to bottom (1) ** 

The plants tested, dwarf prppei [Capsicum annuiim car. abbreviation) 
lettuce ( I.aditca sutiva), radish [Raphamts sativus) and kidney beau [Pha- 
mi'/iii s Vttlpuri s) were afficted by the carbonic ga** in different w'ays. The 
development of the roots was much liioie affected than that of the aetial 
paits, accoiding to the plant. In pepjvr, lettuce and radish treated with 
the gas root giowtli decreased, wlieieas in kidney beans it increased. 
The effects of constant or intermittent currents on the roots of the vari- 
ous plants also differed. In kidney beaus the intermittent current ap- 
peared to be the optimum for root gtowth, for, as a rule, a constant current 
of (>50 cc. of carbonic acid per hour tcuded to inhibit the normal develop- 
ment of the loot system. 

It is generally admitted that the decomposition of organic matter in 
the* soil lav oms plant growth, but cases aie quoted in which large quant- 
ities of green plants dug in have temporarily injured the soil and, con- 
sequently, vegetation. This fact, together with the results obtained by 
the authoi s, makes it seem that the high carbonic acid content of garden 
soil mav sometimes tv injurious to the root development of the plants 
cultivated, and that the aeration of the soil is no less important to this 
development than watei and temperature. 

296 - Mineral Matter Extracted from the Soil by Young Rice Plants; Investigations 
in the Dutch Indies. — Vvn Rossem, C , and Wibur, 1'. W. m Teysmannta, Ycai 
XXIX, Nn <>. pp }ii us b 5 Tables J1 ituvia, icjiS. 

Tlu* investigations described were carried out at the Agricultural Che- 
mistry Laborntoiy of tlu- Dutch Indies to determine the mineral composition 

✓ (1) For similar txperiments, see R , Jan. 1919, Nos jo-^. {Ed,) 



CHEMISTRY AND PHYSIOLOGY OP PLANTS 269 


of rice seed and, after germination, of the seedlings springing from them 
It was found that 100 rice seeds and 100 seedling* contained respectively 
— Nitrogen, 0.027 gm. and 0.049 gm. ; silica 0.095 gm. and 0.534 gni 
ferric oxide 0.001 gm. and 0.124 gnu ; calcium 0.001 gm. and 0.019 gm. 
magnesia 0.005 gm. and 0.015 gni. ; potassium 0.005 gm. and 0.104 gm. 
sodium 0.002 gm. and 0.013 gm ; phosphoric a 'id 0.012 gm. and 0.027 gm. ; 
chlorine 0.033 gm. and 0.004 I sulphuric acid 0.009 gm. and 0.051 gm. 

These results show that during the first forty days after germination 
too rice seedlings extracted from the soil : — Nitrogen o. 022 gm. ; ferric 
oxide 0.123 gm. ; calcium 0.018 gm. ; magnesia 0.010 gm ; potassium o 099 
gm. ; phosphoric acid 0.015 gm. ; sulphuric acid 0.0 \2 gm. 

297 ~ Comparison Between the Salt Requirements of Buckwheat Plants During 
the First and Last Stages of Their Development in Solution Cultures and Sand 
Cultures. -I Siiivd, J W ui»] Martin, W II , AComnoiatnc Stivlyot Silt RctpiJic- 
incuts fot Young .uil foi Mitur* riuckwhL.il Plants in Solution Cultiucs in the Journal 
of A nuultuml lie^enih Vol XIV, No i,pp Firs 4- Eibliogiaphy ol 8 1»«- 

bluMtions. Washington, Inly 22 1918 IT Shivc, J W, A Comparative Study of 
Silt Raciuju nu nN Uji Ynunv and Mituit Buckwheat Plants in Sm l CuUmts, in Soil 
Scient*', Vol VI, No, t pp 1 ^2 |- ^ Pnj- }- Bibligiaphy of 10 Publications Bdtinion, 
July, Kti 8 

I. — Solution cultures. - - It is of value to know where there are 
differences between salt solutions capable of assuring the optimum develop- 
ment of young buckwheat plants and what are the solutions procuring 
this optimum for plants in tlie ripening stage. To solve this problem the 
authors compared the salt requirement at the beginning and end of the 
growing period of buckwheat plants of the Japanese variety grown in nu- 
trient solutions. These solutions all had the same initial osmotic concen- 
tration of 1.75 atmospheres, but differed in the proportion of dissolved 
salt (potassium phosphate, calcium nitrate, magnesium sulphate, traces 
of ferric phosphate). In all there were 36 solutions each containing differ- 
ent proportions of salts. 

Results. - - During the first four weeks after germination the greatest 
production of roots and aerial parts was made by plants grown in a solu- 
tion containing the following number of gram molecules per litre : — 
potassium phosphate 0.0144 ; calcium nitrate 0.0052 ; magnesium sulphate 
0.0200. 

During tlie four weeks taken by the seed to form and ripen, the great- 
est yield was obtained from plants grown in a solution containing : — * po- 
tassium phosphate 0.0108 ; calcium nitrate 0.0130 ; magnesium sulphate 
0.0100. 

During each of these stages the quantity of aerial parts produced was, 
in general, proportionate to the amount of water transpired by the plant. 

In both stages the value of the ratios ”£20? and 

calt ium puL s mm 

— iicniin^ c ^ arac ^ er j s ^j c () f £j ie most, and least productive solutions differed 

potassium * 

greatly. 
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During the last stage of growth tlie buckwheat plants reacted to the 
changes in the amount of salt in the solutions as quickly as in the first 
stage, but to a very different degree. 

II. — Sand Cultukj s — The same 36 solutions were used os for the 
solution cultures. TI11 results obtained were similar to the preceding ones 
and showed that the ph\ siological ] »rop< rties of these s dutions with respect 
to plants do not change \\ht n applied to s md cultun s. 

Asa 1 tile high yields in roots and aerial parts comspondt d to u lativc- 


ly low values for 


the la tins 


in t j. t i 1 > s mu 
1 ili nun 


< l< uui - ii 1 11 um 
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298 A Physiological Study of the Sulphur Requirement of Purple Clover. Tm nxc,- 

li/VM, W 1' in lit I out ltd of Iho'i* >m! ( ' mi t/\ \<»1 XXXVI, No ]»]> ) ) n ' **{- 

-j T 1 1 > < ! ? Ti 's H iltinmn , Ni \ 1 inb 1 iiu^ 

To rietei mine the specific action oi sulphur on purple eloxtr (Info- 
hum fmitnisc) the author nude expciinn nts with wattr and bind cultures 
which made it possible to make the artificial modifieatious molt sensitive 
than is possible with fit Id tests or oidinarv pot expeiinu nts Vor the water 
cultures he used a 2 % concentration oi Kxop’s nut mail liquid, and ior 
the sand cultures, a fine, sifted s md When the pi nits weie approxi- 
mately ripe they were liana stv d.the roots <«ml upper parts sc pai.de d, dyed 
at about ioo°C , and wi ighed 

Conci tisroNS. - In w.itei cult uns M / ao ol the iiotinil quantity of mag- 
nesium sulphate may be leplacet! b\ ln.gnesinm nitrate without modify- 
ing the growth of purple oioxc'i .ippieeiably Tn s»nd cultuus substitut- 
ing ° <# /joo the iiiagiu siinn sulphate caiscs a considerable dttitase in tlie 
yield of dry matte 1 in t lie st< 111s and leaves In lx tli cultures total sub- 
stitution of the magnesium sulphate causes a d< encase of 33 to qq% in 
the yield of <lr\ matter ol the epigi al part. Tht addition oi sulphur to 
the Knop solution piewioush modified to i?ec it irom snlphtu, causes moie 
intense growdli oi the epigeal pirt, a tuowth supcimr to tint caused by 
normal Knop solution. Contiol cull mis with sodium ml 1 ate and calcium 
nitrate* showed that this favourable edlect cannot be attnbubd to the ac- 
tion oi the cations ol these sul] duties The effect 011 tlie roe ts v uus great- 
ly according to the ciop. The quantity of liitr eigen absoibe <1 b) T these crops 
varies more or loss evenh writli tlie variations in the yield oi elt y m itter of 
the epigeal part ; both tlie nitrogen content and vie Id in di> m liter become 
less as the quantity of sulphur supplier! ele ci easi s. It see ms, therefore, that 
absence of sul])hur restricts the synthe sis oi tlu ] mtein and 1 he elaboration 
of the tissues of the plant organism. 

Taken ns a whole the results of the se e xpe rime nts show tlie superiority 
of sodium and calcium sulphates ovei magnesium sulphate as a source of 
sulphur for clover in water and s md culture s. This 111 iv be conm cted with 
the well-known toxic pi ope rties of magnesium salts Calcium sulphate is 
the most satisfactory source of sul]>hm,and the author's experiments show 
the peculiar efficacy of this sulphate to be due. to its complex molecular 
action. 

[m-t.**] 
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299 - Hie Physical Factors of Transpiration in Plants and of Transpiration of Pa- 

rasltiS8d Laaves. — l>eFMfc\roY, J., in the Rrviu Urnaale dr\ Sctnins, Ycai XXIX, 

No -’o, pp. (i •>-■>( (» l*m-, Oitohit, 7 < >1 H 

In numerous experiments on leaf transpiration the plant lias lx* on 
associated with physical system by comparing its transpiration to the evapo- 
ration of water by a poious surface (Bkiogs and Siivntz) (i) ; in addition to 
the physical factors dependant on the tianspiiing mcmbianes, physiolo- 
gical Jactors, as vet little known, are concerned. In light, tianspiration 
is closely connected with the pigments. Chlorophyll seems to play a parti- 
cular part; tlx* green parts oi leaves tijnspuc more than yellow parts 
caused by vuiiegatiou or the discolour* d paik showing tin* loginning of fung- 
oid infection. The pail played by the other pigments is uncertain: e. 
g. leaves ot 1 (icanunn Myrlilius parasitic <1 by Glucosporimn show equally 
excessive ti anspii«»tion when they lemain green as when they turn red. 

TianspiiaHon seems to depend vetiuoie on the condition oj the transpir- 
ing surface. Many parasites cause excessive evaporation of water in the 
organs of which they bleak the cuticle or cork layer. Mechanical lesions do 
not, however, explain excessive turnspit ation sufficiently and this must be 
pai11> attributed to modiheatious of tile lueiubiaues. The intense trans- 
puation and great water requirement oi 1 k teiot lophie phanerogams aud 
saprophytic fungi are also found in parasitic fungi. Parasites deriving 
earl *011 iceous food diu etl\ from the substudum must have a great aUsoitiou 
foiee. Intense fiatispiiation, luen using tile rate of absorption, is, therefore, 
ch.iiaeteiistic of paiesites. 

Parasites :ue agents oi a physical phenonu non — osmotic pressure - ~ 
much mote than oi physiological 01 chemical phenomena (Bkatt\ grii.). They 
unbalance normal metabolism b> modifying this prissme, causing hypor- 
frophy of the infected organs b y ludiiemg a tlowof crude sapai » when their 
host dies its death is due i lnelly to the ex<essive loss of water caused by 
tin rr aeti\< trauspiiat ion, 

300 - Is Symbiosis Possible Between Legume Bacteria and Non legume Plants? 

Uukml, T ] .uni Hwsi R , pi tl) IhiiOii jity 01 ll'i.HU*, 1 mullitntl l \fnimuut 

Stilton, HuIUUh \ Sf«> , m> Li 1 0S1 |-i/ l'laUs |- 1 M> inuoipln ul |<»<> I*n!» u itmn-, 

l r, 1> Ml 1 TIOi)/ 111 \ r (,1 * 

The authors have studit d the bacte ria oi Peguminosae and have at- 
t( inpted to develop between the ikk ltde bacteiia of lx‘guminosae aud the 
roots of non -leguminous plants a symbiosis similar to that between Pseud- 
omonas fndicnohi and l,i gumiuosae. They did net duiy that such expert 
meirls might give negative results, but there were also possibilities of 
Mica ss. 

The preliminary stiuli< s, aiming at producing bacteiia capable oi living 
in symbiosis with non -leguminous plaids, showed th«4 nodule bac-teria of 
Ixguminosae may 1*' divided into eleven groups according to the plant host 
to which they are specifically adapted. By means of cultures the authors 


(1) Sew H Aug, 1918, No. 852. (lid) 





PLANT 

BREEDING 


272 PLANT BREEDING 

succeeded in isolating P. radicicola from all the sub-families of the Legu- 
niinosae. In inoculation and cultures the various nodule bacteria show 
permanent differences. They have, however, other such similar characters 
that it seems better to consider the forms adapted to the various hosts 
as varieties of one sj>ocios. The nodules of the species Ceanothus, Cycas , 
Alnus and Myrica are not caused by P. radicicola ; those of the first species 
differ morphologically from those found on Leguminosae. According to the 
authors, it has not been definitely proved that the nodules of Elaeagnus 
and Podocarpus ate formed by Leguminous bacteria or that any of these 
non-lcguminous plants fix atmospheric nitrogen. The authors made nu- 
merous attempts to inoculate non -leguminous plants with the nodule bac- 
teiia of Leguminosae, but .always with negative results. They are convinced 
that it is as yet impossible to draw any conclusion as to the possibility or 
probability of developing or finding nodule bacteria capable of growing 
on non-lcguminous plants. 

301 - Activity of the Polish Society for the Selection of Cereals and Potatoes. — 

/ itvhnil fih PHtimiiru hfun , Vnl VI, l*t \ t>t» t t 1 t 7 Berlin, June, 1018 

This Society, founded in I<)i5, has a selection Station at Oltarzew 
(Warsaw) and several nurseries. ]t selects wheat, rye, barley, potatoes and 
sugar beet. 

Win at. — Attempts are being made to obtain productive varieties 
with stiaw of average bength, lesistaut to cold and lodgiug.The native 
vaiieties Wysokohtcwka and Pulawka and the Squarehead variety are 
used loi selection and h\ bridisition. 

Kyi:. - The aim is to obtain pioduetive, green grained varieties with 
strong, supple, straw of avciage length, and resistant to the severe winters. 
The Lochows Original Petkuser Variety is being studied. 

Baulky. - The object is to obtain productive malt barleys with thin 
glumes. The variety studied is Bi miner Hannngerste. 

Oats. - - A pioduetive yellow oat of aveiage earliness and with thin 
glumes is sought. Vaiiety studied : Lochows Oiiginal Gclbhafer. 

Sugar Bi kt. — A productive tyi>e, rich in sugar and sufficient 
early to do well under weather conditions giving 500 111111. of rain is 
aimed at. Variety studied : Kleinwanzlebenei. 

Pm yto. - Selection and hybridisation experiments are being made 
with the following vaiieties: — Karly Rose, Magnola, Blaue Riescn, and 
Wohltmann 3<). 

Laboratories. -- 1 ). Lully equippf d laboratory for sugar beet selection, 
including a Schmidt and Hkntscii saccharimeter with magnifying scale, 
a Wolm* y press, and a Pellet polarimeter. 

j) Laboratory for cereal selection, fitted with a precision balance, 
an automatic balance for weighing whole plants, a drum micrometer, etc. * 

Mr.rnoi'S. — Individual selection and analysis of the progeny; se- 
paration of the lx*st strains to isolate and fix the best homozygous plants. 
When necessaiy hybridisation tests will be made with the best strains, 
followed by individual selection, 

[SM-Stl] 
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302 - The Definition of Speeies in System and Genetics. - rwnkmi:», c . in ZcU - 

schnft f%lr mduktivc AbsUnnmun s- und l\mbun s Uhu, Vol XIX, Vt jyp. ”s-24i> -f* 

2 Eir* Leipzig, August, 1 qt 

The definition of species and variety given by Linnaeus largely no 
longer meets the needs of modern genetics or of the new facts discovered 
by it. The incompatibility between the new and old definitions which 
have bacomt more and more emphasised as experiments on character in- 
heritance have progressed, make it now very difficult tor whoever wishes 
to reconcile the old school with the new. The author reviews the defini- 
tions of the species which have been given since Linnaeus. There is a 
manifest tendency in them to save as much as possible of the Linncan 
9pecics so as not to overthrow the vast systematic whole of the flora. 

Linnaeus' definition (given in his ( la^sifinafio plantar um , 5) may be 
rendered as follows : * Species ate the diffi tout forms originally created 

by the Infinite Being which, in accordance with the laws of geueiation, 
have multiplied in forms always similar to each other ; the various iorms 
or structures existing today must, therefore, be considered species ” 
This definition of species i<* completed by that of variety ( PJnlosophia hotel - 
nica, 1751, p. 100) : - - " Variety is the plinf modified by an accidental 
cause — climate, soil, heat, winds, etc. - —which returns to its original state 
when the modifying action ceases 

According to the author this definition of variety is still accepted, ex- 
cept that nou-iulierittd variations, caused by the momentary effect of 
external agents, cannot form systematic varieties, but only passing modi- 
fications or fluctuations. The species defined by Linnaeus corresponds to 
the "self-fertilised homozygous unit ” or " geno-spech s ", It excludes 
all hybrids, the genetic importu nee of which lias continually increased with 
the new Meudcliuii theories (behaviour of hybrids) and the 1 cent investi- 
gations of Johannes (behaviour of pure strains). 

It is not worth while to attempt to adapt the I v it mean definition of 
species to the demands of genetics by twisting it round mote or less. The 
Litineau species can at the most be retained in systematic biology by 
means of suitable modifications, but for genetics another definition is 
essential. Genetics and syst; malic biology differ too greatly in their 
methods and aims for the units of one to coincide with those of the 
other. Genetics study the individual by analysing its ascendants and 
descendants, whereas, systematic .biology judges it in itself, by what 
it is at the present time. If, for exam] fie, a morphologist wishes to 
determine the systematic position of a whit* ‘-flowered plant A, by means 
of genetic coutiol, he must first make a series of long and difficult 
investigations, viz : — 

1) await the maturity of the seed produce d by self-fertilisation ; 

this necessitates controling pollinisation ; % 

2) sow these seeds and wait for the plants derived from them to 

flower. Two cases may then appear : - cri all the plants may have white 

flowers, from which it may be concluded that the individual A belongs to 
a white flowered “ geno-species ” or “ homozygous biotype ” ; h) some of 

!*•*] 
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the plants may have white flowers and some red ones thus showing A to 
be a “ heterozygous biotype 

If forest trees were lx ing studied the problem could only be solved after 
many years and the proa dure adopted for one plant would have to be adopt- 
ed for all the others in the forest. Such a method is not only impratic- 

able, but even false from a systematic point of view, because two plants 

* 

Relation^ between s y sic mo lie unity and genetic unity , 



with the si me characters are equal from a morphological stand] >oint what- 
ever their mcestors wvre or theii progeny mav be. What matters in 
systematic biology is the principle of equality and the objective appreciation 
of differences and analogies. In nature and systematic biology the unit is 
the total of the individuals which, at the samejuiomcnt of their development 
and under equal environmental conditions, react in the same way, producing 
forms indistinguishable from each other (in other words, " equal M ). This 
unity is the " isoreagent ” or " elementary species 

I'i genetics the “ geno-specits ” or the total of the " homozygous 

IWJ 
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isogenic ’’ individuals, which by reason of their homozygosis retain their 
constant character even through successive generations unless some muta- 
tion phenomena intervene, corresponds to the “ is m-agent ” of systematic 
biology. On the other hind, the total of the “ heterozygous isogenic" indi- 
viduals (of a hybrid clnracter) cannot be included in one “ geno species", 
but form, together with tlie“ geno-s])ccies ”, a higher group which cannot 
be compared with the "elementary species” or " isoieagent ”, viz the 
" biotvpe ”. Tlxis word defines the total of the " isogenic ” individuals (i. e. 
those genotypically equal) both homozygous and heterozygous. 

The appended figure helps to make clear the relations between the 
systematic unit (" isoieagent *’) and the genetic unit (" geuo-spccics ”). 

If A and B be two " geno-species ” diilering by one sole chatacter and hav- 
ing no phenomena of dominance, feitilisiug A with the pollen of B (shown 
by the dotted lines s and t) will give a hybrid c 1 and a hybrid c 2 differing 
from both A and B If these hybrids be self-fertilised they will give an iu> 
with various types of descendants : — <* x , will give c ( A), i ( B) t g and 

h (~~ e x ) ; c 2 will give d ( - A), k (— B), c and / ( c 2 ). 

In this case genetics, basing it.se If on an analysis ol the descendants, 
distinguishes two “ geno-species *’ [A and B) and one hybrid. Systematic 
biology based on the principle ol the “ isoreaction ” of the individual conside- 
red by itself, distinguish S three " isoreagents ” of equal value (/l, B , C). 
As genetics does not hesitate to bring i to the same unit as B, although 
it is derived trom a very different parent, e t , so systematic biology does 
not scruple to unite c, /, g, and li in one sole unit the " isoreagent ” C, consi- 
dered as being equal in value to A and B. 

Conclusions. — 1) frenetics determines the value ol an individual 
by its ancestors. 

2) Systematic biology determines the value of an individual by 
what it is itself. 

3) Genetics is based on the principle of " isogeny 

4) Systematic biology is based on the principle ol ‘ ison action **. 

5) In genetics the unit is the " geno species ” or total of all the 
“ homozygous-isogenic ” or " homozygous biot epical ” individuals. 

0) In systematic biology the unit is the " elementary species ”01 
total of individuals leacting in the same wiv 01 “ isoreagents ”. 

303 ~ Experiments in the Transformation of Winter Cereals into Spring Cereals, in 
Austria. Pruwirtii, C , i»i till Aat^hnit lilt Eilnnz n-dihtun , VU1 VI, l*t j.]»p o 

y> le 1 1 111, Math, i<)i S 

TJjere arc* three different forms of cereals : - 

1) " Winter ” forms, distinguished not only by specific resistance 
to cold, but also by tin* capicity to delay considerably the vital functions 
during winter (anabiosis [1]), thus making them less sensitive to the action 
of low tempera! 11 tes. 

2) " Spring ” forms, slightly resistant to cold ami little or not at all 
subject to " anabiosis”, distinguished by rapid growth and taring which 
enable them to ripe 11 in spite of late sowing. 


(1) Bee R., March inly. No. 228. (Ed,) 
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3) “ Winter-spring " forms, capable of developing completely whether 
sown in spring or winter and uniting marked rapidity of growth with 
resistance to cold. 

The author gives the results of experiments on the transformation of 
“ winter " ceionls into " spring " ceieals, made at WaldhofT, near Ainstet- 
ten, Austria, in heavy day soil, at an altitude of 950 ft. The experiments 
were divided into three groups - 

1) Sowing. Winter forms sown in early spring tiller abundantly and 
form numerous shoots or Literal ramifications which are nearly always 
sterile. This vegetative growth is made at the expense of reproductive 
growth and is moie marked the later the seed is sown. Most varieties sown 
in February cai normally, whereas of those sown in March only a few plants, 
or a few stalks pel plant , have fully ripened grain. 

2) Kffects of frost. - - Fiosts occurring while the plants are coming 
up ot aftei they have done so, do not stimulate earing so as to compensate 
ioi the delay suffeied by winter forms sown in spiing. For these forms to 
develop reproduct ivily under such conditions the seedlings must, during 
the first peiiod of growth, be exposed for a sufficient length of time to 
temperatures below those to which the oldei plants will be subjected. In 
southern countries where' the winters are mild, wheat sown in autumn ears 
and ripens uonnnlly without frosts, as to do this they only require a relative- 
ly low T and faiilv constant temperature during winter with a graduatorise 
in spring. Criin sown very turh in autumn does not, however, ear be- 
fore or duiing the winter because, at that season, the temperature gradually 
decreases. 

3) Character inheritance. - - The author attempted to transform 
winter cereals into spring ones by repeater! spiing sowings. Winter forms 
wore sown in Fcbruaiy or March and, tor the second sowing in the follow- 
ing spring only fully ripened seed was used. This procedure was continued 
tor several consecutive years, so as to obtain ivinU 1 forms capable of being 
sown in spring. The results obtaiiu d varied with t lie cereal used — wheat, 
rye, and oats. 

a) Wheat. - - Pine strains of “ Rohnnseher Wcchsehvc izen " and " Sper- 
lings braimkbrniger Buhlendorfcr Weizon " gave absolutely negative re- 
sults, seed iiom spring sowing acting like that liotn winter sowing. The 
case of the spring wheat ,f Rotor Schlanstedter ", derived fiom the winter 
wheat " Bordeaux rouge invcrsable ", cannot be accepted as conclusive 
because the latter is 1 cully a winter-spring form. During the comparative 
tests of the two wheats " Bordeaux" and " Schlanstedter" in 1915, in 
which each was sown successively 011 February 11 and March 17, both eared 
almost at the same time. 

b) Rye. - Gave both negative and doubtful results. The winter rye 
" von lyochow’s Petkuser " w\is interesting. From 1914 to 1916 there were 
t wo sowings 1 ach year, one in February and one in March. The plants sown 
in March did not ear the first two years and, in 1916, produced only a few 
ears with seed incapable of germinating. The plants sown in February 
always developed normally. In 1917 some of the seed produced by these 
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plants the previous year were sown in March instead of February, and, in 
spite of the lateness, produced rye which cared and ripened at the same time 
as that sown in February, thus giving a positive result. 

c) Barley. — All the so-called winter forms of barley sown in spring 
gave plants which developed normally, showing them to be really " winter- 
spring ” forms. Several varieties of cereals said to be " winter " or 
“ spring ” forms and grown as such are probably really mixed forms capable 
of immediate transformation without special preparation or treatment. 

Selection. — GrabnEr's experiments have shown that in many cases, 
especially those of wheat, the varieties arc really “ populations ”, even in 
their ” winter ” or ” spring ” characters. Next to bearded or unbearded 
forms, those with smooth or hairy glumes, or those ripening eaily or late, 
are “ winter ” or ''spring” forms mixed with ” winter- spring ” forms. 
Hybridising experiments made by Tschermai; show that the “ winter ” or 
“ spring ” character of a form is Mendeliaii. 

In wheat the '' winter ” character is dominant to the ” spring ” charac- 
ter, so that when winter and spring wheat are crossed the b t is composed 
entirely of winter forms, whereas the 1< 2 contains 3 winter forms to 1 spring 
one. In rye and barley, however, the *' spring ” character is dominant, and 
the F 2 contains 3 spring forms to 1 winter one. This character probably 
depends on several determinants. Consequently crossing, normal in rye, 
rare in barley, and yet rarer in wheat, gives rise to different combinations 
which complicate selectio 11 . In sel< *ction , therefore , the met liocl a dc >pted t o 
tiansform winter varieties into spring ones will vary according to whether 
the forms used are self-fertilising (wheat and barley) or cross-fertilising 

(rye). 

a) Wheat. — The seed of a certain number of plants is sown in spring. 
Three cases may arise : — 

1) All the plants ear and ripen regularly. In this ca,> the form is 
mixed and may be grown without special preparation as a spring wheat. 

2) Some of the descendants ear regu laily and some do not. This is 
a case of mixed ” population ” including both “ winter ” and “ winter- 
spring ” forms. The normal descendants (those caring regularly) may be 
cultivated as spring foims without special preparation. 

3) In all the descendants earing is Ute and irregular and many se- 
condary, sterile stems are formed. This is 1 of a pure strain having all 
the ” winter characters ”, Positive results may be obtained by selection 

b) Rye. — The method to be adopted is longer and more complicated. 
Crossing gives rises to many gametic combinations including all the tran- 
sition forms. It is necessary to isolate plants which die homozygous with 
respect to speed of earing. The best method may be to sow in spring dur- 
ing several consecutive years and eliminate the plants showing “ winter ” 
characters. 

304 - Contribution to the Technique of the Artificial fertilisation of Wheat. — 

Jelinek, J , in the Zctlschnft filr PflomrnzUc^tun *•, Vol. VI, Pt. 1 , pp 5^-57 Berlin, 
M'lirb, tot8 

Wheat may be artificially fertilised by two methods : — 1) by placing 

[3»S-3M] 
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in contact with tlic female part of each flower dipiivcd of its male organ 
(male castration) the ripe anthers removed from the car to be used in the 
cross ; 2) by the same method but, instead of the anthers, using the pollen 
itst If. collected in the laboratory with all the necessary care. In experi- 
ments made at Prague the author obtained bad u suits by both these me- 
thods, the percentage of setting b< ing always wiy 1 >\\ . He desclibes a 
somewhat different m* thod which, in spite of Its i>n*at simplicity, lias always 
given very satisfactory- results 

The plants to be crossed an* sown side by side*. If an oaily and a late 
variety ar<* us' d the first is tiansplantc d nixt to the second ; flowering be- 
ing thus delayed the two plants will flow'd at the same time. Out eat is then 
chosen from each plant and both (the castrated car and th‘ whole car) 
tied together and wrapped in a pateliinent bag. By these means pel cell tages 
of setting have licen obtained much higher than those given by the ordin- 
ary methods. In lpr6 tin* aveiuge number of set d per ear was p6 with 
the authors new method, and 2 1 with the usu d nnthod 

305 - Correlation betveen Resistance to Cold and Colour of the Glumes and Grain in 

Wintei Wheat. S< e Xu ’ 1 1 llii A' i rt’ 

306 - Bud Variation Obseivod in Early Rose Potatoes in Poland. R\ X, V 0 , in the 

IUU f \fll /,'* 17(1, i'll ts< Jbi H/ I 1M T - 1>, in Ifil*' 

In iQijand I f ) 1 5 , at the Sell et ion Station ol Oltaiziw (1), la ar War- 
saw', in fields of Ivuly Rose* potato* s, ciilaiti plants attracted allentionny 
their great resistant to milder {I'lntofihthoia inh s). In jrj 1 (> and 1917 
some of tlu sc ] >l.i fits wue pinpigalwl and Caicinllv 1 x.jniucd motpho- 
logi<\illy and physiologically 

Tn addition to its icsistanee to mild w tJii new ionn is also distinguish- 
ed by 1 lie appearance of it ; fonniual lolioles, which arc slightly shortened 
and rounded at the end. Tile author bclii ves tliis to be a ease oi niuta- 
t ion, or inorr mi ri oily, bud variation. 

307 - Investigations into the Dominance ot Paternal aiu Maternal Characters in 
Reciprocal Crosses Between the Yellow Cherry and Dandy Dwarf Varieties of 
Tomato, in the United States. - irusu.i», n n,m in / ,i,,n! nf lUmUtx, 

V«»l 1X\ N'* |, ] >1 > 1 , W r i‘himi»«i \i>nl, t»ii\ 

In his experimmts tin author used two variitits of louiatnes with 
etmraeteis as widely opposed as possible. The t.ibl * on p jy<) shows these 
clmacteis together with those observed in tD iveipioral liybiids. 

PiX'irRoLM, l\ hybrids. - The table snov* the dominance of tile Yel- 
low PI in ry ehaiaiteis in both the iccipieerd hybrids with icspect to height 
(noimal), the c«»k,ui of the lea\es (gn t n\ and Iheii thickness (slight). 
Then* is, ho\\e\ei, dominance of tlk Dandy Du. of “ n <1 fridl *' ehioac- 
tci.On tin* other hand, tlu* hist hybrid (with \\ How Chi*iry as female 
puirnt) has ^lightly lighlei and smallei luot then the se< ond liybiid (with 
Dandy” Dw.nf as female patent). This sliows that in both, t lie weight and 
size oi tin iiiut tend to tlk maternal type. 

(1) S 1 N > ;i" 11I tliii (£<i,) 
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Leaves Fruit 



Height 

plant 

Colour 

S’ 

1 

JS 

f- 

Colour 

Average 

weight 
in grairmea 

6 

S]?b 

<•§« 

Average 
width 
in mm 

Parenii : 







Yellow Cherry 

normal, gum 

|i 

flight 

yellow' 

5.40 

16.70 

19 40 

Dandy Dwarf 

Hybrids Ft: 

dwart 1 (yellow 

great (‘ i- 
potato ” 
leave#) 

red 

i 

23.80 

37.70 

37.40 

Yellow Cherry 9 * Dandy Dwarf cT ♦ 

nonnal ureen 

red 

red 

16.29 

25 99 

3a 80 

Dandy Dwarf 9 * Yellow Cherry cf • • 

normal yellow 

r« d 

rid 

ih.47 

1 

28.42 1 

34.0* 


Reciprocal F 2 hybrids. As in F 1} the characters, height of j>lant, 
colour and thickness of leaves, and coloui of fuiit, fall into one group, and 
weight and si/e of fiuit m another, but, in the second generation these 
groups do not behave as in the first. 

Dominance oj maternal characters. In each of the two crosses lid 
plants of the F a were examined. The theoretic Mendelian ratio 1 Kit ween the 
dominant and recessive types is q.4.5 . 31.5 (01 3 :i), but, in reality, as the 
following table shows, the number of plants with dominant characters found 
exceeded the theoretical mi mix*] (10b nonnal plants aud jo dwaif plants, 
01 about the ratio 5:1) 


Reciprocal 

cro6->< s 


Height 

Numlier 

ol 

plants 

1 cn entage 
ot gieen- 
lca\til 
plants 

l *i rcenta^e 
r.l yellow- 
leaved 
plants 

Yellow Cheiry 9 Dandy 

Dwaif 


\ noimal 
• dwiil 

106 

20 

74 S 

Ss 0 

25 •> 

I =5 

Dandy Dwarf 9 Yellow 

Chtiry 

> 

1 nonnal 
t dwaif 

106 

20 

8l 1 

65 O 

rb 9 

3 » 0 

Total <»} th< (w* cios*»ts 


. . . 

1 norin.il 
* dwiil 

- I » 

IO 

77 8 

7*5 0 

22.2 

25 * 


( hi the other hand there is an excess in the inverse 1 sense* in the number 
of plants with the recessive character f ‘ thick leaves " , these numbered 
1 instead of the theoretical 31 .5, so that the ratio betwen t he dominant type 
with tliin leaves and the recessive type with thick leaves was only about j : l 
(85 : 41) and not the theoretical ratio of 3 : 1 (94.5 : 31.5). 

The pieceding table shows that yellow' and green leaves axe found 
both in 1101 nial and dwaif plants (1). The fatio between the percentage 

(I) This shouN thit tin <Mirn1m.11 1 o» the habit of growth ami that of leal colour 
should ouiir m two different ^hrorao-ionie-. \Ed. 
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of green plants (donunnt) and that of yellow plants (recessive) agrees with 
the theoretical ratio 3 : 1 in dwarf plants (75 : 25) and is close to it in normal 
plants (77.8 : 22.2) if the two crosses be considered together. This ratio, 
however, varies greatly in different crosses. In the first (with green-leaved 
Yellow Cherry as female parent) 85 0/ o of the dwarf plants had green 
leaves and 15 % yellow leaves. In the second cross (with yellow-leaved Bandy 
Dwarf as female paient) only (>5 % of the dwarf plants had green leaves 
whereas 55 % had yellow ones. These figures dearly show the dominance 
of the maternal character 111 the colour of the leaves. 

The average percentages oi the thickness of the leaves and colour of 
the fruit are given in the* following table which also shows the dominance 
of the maternal diameters : — 





Height 


Leaves 


r rutt 


kt a prut at cross 

*c 5 











S 

0 

r 

dw.11 f 

«rc« u 

lelltw 

thin 

thick 

ral 

yell< w 

Dandy 

Dw.nl 

X Yellow Chi nv J 
X Dandy Dwaif 9 

84.I 

15 0 

70.8 

20.2 

77.4 

22.2 

75.7 

2> > 

Yellow 

Ch'-irv 

84.I 

I ,.ci 

, 7 

20 (J 

<>n 5 

d°.5 


17 7 


** 

Dominance of paternal charaiDn s. - In the case of weight and size of 
fuiit th< observations are the opposite of those noted for the preceding 
rharaeteis, i. <*. the male pan nt is dominant. This is shown by the follow- 
ing results * — 


Rmpnic 1 1 c r os*' 


A\ei ig< \wight 
j 1 gi imrucs 


Avengf len,'tli 
in rim 


\\cia*. < wide 
m miu 


Y< 1]< Chiuv 9 X 1) m h l>w.i 1 ,.iu 

Dandy Dw ul 9 X Yellow CU»ii\ J 2 


2 .n 20 \<j 

2 jS j 2 


Conct/ 1 sio\S. A stmlv of the / 2 oi iecipioc.il dosses betwttn two 
widely di tiding \aiietii s of tomato shows that, in the two crosses, the Men- 
delian chamcteis oi the ftm*k paunt are dominant in the height of the 
plant, coloui and thickness of the leaves, and coloni of the fruit, but in 
the weight and si/,o of the fruit the elnuacters of the male paient are do- 
minant 

Then* is a positive con elation between the weight and size of the fruit 
and . — 1) dwarf giowth (Dandy Dwarf) ; 2) gieen ka\es (Yellow Cherry ) ; 
d) thickness of lea\o^ (Dandy Dwaif) ; 4) led fruit (Dandy Dwaif). 

Gieen kaus, containing more chlorophyll than yellow ones, probably 
«dso have a gieatei phot osynthc tie activity ; this would explain the poM- 

(*•11 
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tive correlation between the size oi the fruit and the characteristic green 
leaves of Yellow Cherry. This is, however, the only correlation in this 
variety ; the other three concern the Mendelian characters of the Dandy 
Dwarf tomato, f 

308 - Type of Dry Blood Orange Springing from a Bud Variation, in California. 

— Shamfl, X D in The Journal of Hutdtty, Vdl IX, No t, pp. 174-177 4 2 Fig. 
Washington, Apiil, 191b 

In I()i6, in a citrus plantation neai Corona, California, the author 
observed on a Ruby blood orange plant (Citrus sinensis Osbeck), a branch 
differing distinctly from all the others by its narrow, long, lance-shaped 
leaves, and still mote by its thick rinded fiuit (almost double the normal 
rind) and pulp which was not ted and juicy, but straw coloured and quite 
dry. All the 76 fruits borne by this branch had the same characters. It 
was obviously a ease of bud variation (bud mutation). 

Closer examination immediately showed the existence of not only 
over one hundred of these mutation branches, but even of whole trees 
belonging to the dry type. On both the mutation blanches and trees 
there were always found, together with a small number of contingently 
normal fruits of a mixed type, a large number of dry fruits which, at first 
sight, could not lie distinguished fiom the others, so that they might lx* 
sent to market and cause the producer unjustly to be blamed. 

It is, therefore, necessary to . boose grafting material witli greater care 
and to take it only from plants which have been carefully observed each 
year (1). The haphazard taking of giaftmg material has done much to 
propagate then.* bud variations as wc*ll as otliei commercially useless ones. 

309 - Experiments in Crossing Quercus virginiana and Q. lyrata 9 in the 

United States. • Ncus, II ,111 The Journal of Hiintitv, Vol IX, No <\ pp 2 ( v’ 

•h ^ Fig".. Washington, Oitolui, 191S. 

The overcup oak (Qurrcus lyrafa) and live oak (Q. viiginiana) although 
lielonging both to the sub-division Lefiufobal units of the genus Quercus „ 
differ so greatly that t hey form the tvs o extrt liu-s oi tins group of species. 

The characters oi Q. virginiana are r) shoit trunk, wide crown, 
with twisted blanches , 2) rough balk with deep devices ; j) oblong to 
* lliptical, tough leaves, with unbroken edge, remaining on the tree till 
spring ; 4) long, oval acorn, 2 3 longei than the cup ; cup with thin scales 
coming to a point and membranous edges. 

The characters of Q. lyrata are j) long trunk ; pyi a mid -shaped 
crown, with straight branches : 2) stratified flakev bark ; 3) leaves much 
larger than those of Q. virginiana , of papeiy consistency, and deeply dent- 
ed edges, falling early, in autumn ; 4) short, globular acorn almost com- 
pletely covered by the cup ; cup with very thick scales. 

The results are given of a series oj crosses^ between Q. virginiana and 
Q • lyrata. Artificial fertilisation was carried out twice * - in April, rqo9 and 


(1) Remark m.uh aNo with r^fcic ucc to the Valencia oiangi and grape fruit in Crt- 
iilornia "-c*. R J>u , I'fiS, N' 1 , 1 tp imui R lan , 1919 . No 37 u^pectivrly (Ed.) 

[ 307 - 10 ] 
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in April, J910. Se\en hybrids sufficiently developed to make it possible to 
judge theii specific characters we it* obtained. 

j) In manner of growth the trees of the second lot (1910 cross) 
iesembled Q. lyrata and had pyramid -shaped crowns and very straight 
branches. The plants of the first lot (icjug cross), however, were more like 
(i. virgmiana short trunk, wide crown, slightly twisted branches, short 
mtci nodes. 

») The bark, already differentiated at the base of the most de- 
velojjed trees, resembled that of Q. lyrata. 

4) The leaves begin to tall in winter but a few remain green till 
spnng (chaiacter intermediate to that of the parent). vShape and size - very 
uniform intermediate to those 1 of the parents shape oblong to lance — 
shaped and dented edges , texture tough (as in Q. vir^iniana) ; upper sur- 
iace a line gieen , brighter than that of G. lyrata. 

I) 1‘ruit of intermediate size, esembling that ot {). virgmiana in 
diape but much shorter. 

As ornamental plants, these* hybrids are much superior to the* female 
puent ($. virgin hum) in shape and to the male parent (G. lyrata) in the 
density of theii foliage and the colour of their blades. 

310 - Yields of Winter Grains in Illinois, U. S. A. - uvkltson, \v l. ami o m , 

in Uu lUuvttMlv nt Illinois , I'lnulUmit 1 y,[>mint nt Station, llulletin No. joi, 
}>]) •»/ no rtlMtiii, Illinois, lum, mi/ 

This bulletin gives a lepoit and shoit discussion of ib*ld experiments 
made with different varieties of wheat, ive and winter barley at lie Kalb, 
De Kalb Ci-untv, Crbana, Champaign County, and Fairfield, Wayne County. 
A sunnuan is also given of the results oi wheat tests previously made at 
Outlet , Perry County, a- well as oi those oi c x]x*t nueiits made in 1915-1916 
with rye, barley, enuuei, and oats 'file results are given in tables. 

At De Kalb experiments with .vintei wheat vaiieties were begun in 
11)07, using the Dawson Golden Chaff vanety tor purposes of comparison. 
Tile most productive variety lor northern Illinois seems to be Turkey 
Red. Other productive varieties giown over at least 4 years - Turkey 
9-234, Malakoff 5-458, Minnesota Reliable, Wheedling 5-404, Kharkof, 
and Malakoff gave average grain yields ot 4,7.2, 47.(1, jb.i, 45.2, 32.6, 31.4 
bushels per acie respectively. The Turkev Red variety yielded 45.4 
bushels of giam })et acre as a 7-yea r average. 

All the winter baileys were destroyed by frost. Four tests with Pet- 
kusei wintet ive and Wisconsin pedigree rye gave an average of 55.5 and 
47.0 bushels jx*r acre Respectively. 

The whiter wheat tests at Urbana were* tx*gun in 1904, using the Tur- 
key Red variety for comparative purposes. The average yields (in bushels 
oi grain per acre) of the principal varieties tested for 5 years or more were: 

Turkey Red 42.4 (12 years), Malakoff 42.0, Fultz 42.1, Hungarian 39.7, 
Pesterboden 41.8, lielogliua 40.4, Kharkof 42.(1, Dawson Golden Chaff 49.5. 
Other promising varieties for central Illinois are Turkey Hybrid 509 and 
Dawson Golden Chaff 9-225. 


[MWUlJ 
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The winter wheat experiments at Fairlielil were begun in iqoh, us- 
ing the Fulcaster variety foi comparison. The following varieties gave the 
highest average yields (in bushels per acre) during at least 3 years : ■ - Ful 
caster 15.0, Economy 16.Q, Missouri Pride 15.8, Indiana Swamp r4.<) 
Wheedling 14,5, Harvest King 14.3, Rudy 12.3, Poole 12.0. In some years 
the Fulcaster variety was surpassed by the Economy, Wheedling, Missouti 
Pride and Harvest King varieties. Hard wheats, such as Turkey Red and 
Kharkof did not prove suitable to the conditions ol southern Illinois. 

The tests made with winter cereals at Cutler in ioibgave the follow- 
ing results (in bushels per acre) : — Wisconsin Pedigree rye 43.4, Wing 
Black rye 46.8, Salzer s winter barley 22.7, Michigan winter barley 17.5, 
winter emmer 52.0. The winter oats did not resist the frosts. 

A table gives the characteristics of the winter wheats tested at De 
Kalb, Urbana and Fairfield. 

31 1 - Results of the Cultivation of Manitoba Wheat in the Vauduse Department, 

France, in 1918 . — Zach\rlwicz, E ill the ( oi,ible s i •'min* tit Seunn't de l*Am iemtr 
d' Agriculture de Finnic, Vo! V, No. pp xx-ri 10 Paii*-, Jjiiuuty 2:\ 

In continuation of his previous paper oil the results obtained in grow- 
ing Kurraehee, Aurorc, Marquis and Manitoba spring wheat in Vau- 
duse (i), the author reports those obtained with Manitoba wheat in col 
laboratiou with M. Rtcard on his estate near Mornas (Vauduse) 

The area sown was 2.2 acres. The soil, part of the recent alluvion of 
the Rhone, is sandy clay and had jnsl been plauled to eariots in rows 
The seed was sown after ploughing, without any fertiliser, on March 25, 
19x8, at the rate of 396 lb. (or 180 lb. pel acre) Vegetation lasted 115 dav? , 
and was normal. On J uly 20. when the grain was cut , the stems were 35.27 
inches high. The yield was 4 580 lb. (or 2 082 lb. per acre). 

The authoi's test* show Manitoba and the other above mentioned 
wheats to be excellent lor the south of France, when' only winter snwiug 
has hitherto been adopted, thus hardly allowing for the cleaning or land 
invaded by weeds. These varieties could be sown during Mauh, and, in 
land not exposed to drought, during the first days of April, thus leaving 
plenty of time for preparing the land well. Mo 1 cover, as they grow rapidly 
they outstrip the weeds, especially wild oats and stop their growth. 

312 - Cultural Tests of Various Wheats at Nages (Tarn), France. s< < \o •; s <>1 tin 

Review 

313 *;Rice Growing in Ceylon : Green Manures, No ^ <>• tin - a\ nt a 

314 - On Sorghum. Dybowski J hy Oomv, V , Andouvrd V .mil rirn\nr, A ) 

and DkCHAMBim, in tli • ComMes i nidus d> s Stances dt /’ Auuit mie </’ 1 miillun dt I'uiwi, 

Vol V, No 2, pp <>?-0s,7 \ 7<>, <iinl 76 78. V.111,, Jamrn v 1 S, x 0 > '/ 

M. Dybowski draws attention to the \alue of sorghum from the French 
Colonies, especially French West Africa, to breeders in France, and presents 
to the Academy a note by MM. A. Gouin and* P. Andot t ard on this subject. 

\i)< St t 1 A 1 Dt t i*»T‘ s , N»» i{|'i \Ed) 
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This note shows all the advantages to be gained from the use of sorghum in 
pig breeding by adding to this grain a certain quantity of nitrogen and lime. 

The authors show that a young hog of from 55 to 66 lb. fed solely on 
sorghum would not eat more than 1000 gm. of it daily. These 1 000 gm. 
would only supply 50 gm. of utilisable nitrogenous matter, and a daily 
gain of 700 gm., normal in intensive breeding, requires at least double 
that quantity. Moreover, bod} r maintenance appears to require 15-20 gm. 
Growth would bo compromised were nitrogen lacking. No less serious is 
the fact that sorghum, like nearly all grain used in feeding, is almost entire- 
ly deficient in lime, which is necessary to the development of the frame. 

Srghuin could easily be nude thoroughly suitable to intensive pig 
bleeding by adding to it 200 gm. daily of a food containing much nitrogen, 
such as groundnut cake and a good handful of bone meal. In less than 
4 months a hog weighing at the beginning 55 lb. should yield 165 lb. of 
meat by the consumption of 55 lb of groundnut cake, 22 lb. of bone meal, 
and little more than 440 lb. of sorghum 

M. Dybowski also presents a note by M. A. Piedalltj, who la y stress 
on the variations in the characters of sweet sorghum and shows how they 
should be fixed, first by careful selection, then by artificial propagation, 
such as cuttings. Sorghum stems take root very easily and the author 
was able to propagate socially productive plants by cuttings of the stems. 
These* cuttings fructified easily and the sied thus obtained made it possible 
to propagate high yielding varieties rapiulv. 

I11 his experiments with cuttings the author first planted bits of stem 
obliquely in the soil. I11 spite of drought with watering about half of 
lilt cuttings grew. He lotitid the failure of tile oilier half to be due to the 
iact that the leaf sheath hindered the growth of tin* roots at tlic nodes. He 
therefore cut out the leaf sheath by a circular incision at the base. About 
1 to 4 cm. of the stem cut on a slant was left on each side of the node and 
tip* cuttings planted in pots. The* soil in the puts was covered with moss 
and the pots put under bell jars. The} were well watered and exposed to 
the sun. In 8 days the roots had grown and all the young shoots had ap- 
peared. All the* cuttings were succes fill 

M. Dechambrv, shows that in feeding horses qoo gm. of sorghum may 
be substituted tor 1000 gm ot oats. Horses can cat several pounds of sor- 
ghum daily (4 to 7 generally), together with oats and other concentrated 
loods In West Africa (Senegal, Sudan' sorghum forms the only food of 
horses and mules M Tricard, Army Veterinaiy Surgeon, says that sorghum 
fed in French West Africa without the addition of other nitrogenous 
P ods, and that horses and mules from France, as well as the native ones, 
keep in excellent condition on this ration. 

315 - Grain Sorghums, in California, -\udwox, b \ m tiu Unvo^tv ot California 
f'uhli to turns, Collect nt Ajncult uu, i^tcultmal Expo iment Station, Bet kcliv, Catoor* 
at a HuUttiv No * 7 #. pp 22 7-2S<> Brrktkv. Aptil mr 
This built tin gi\es a detailed discussion of the adaptability, yield and 
\alue of the different varieties ot grain sorghum grown in California. At 
lkivis, fiom 1014 to iqio, comparative tests wete made of the grain yield 
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of 6 varieties of durra, 6 of kafir corn, 4 of kaoliang and 1 of shall j. The 
maximum average yield (3 575 lb. per acre) was given by Dwarf Milo. 
Dwarf Black-Hull, with a yield of 1 9O2 lb. per acre was the first of the kafir 
varieties. The first place among the kaoliang sorghums was held by the 
Brown variety which j’ielded 2 q<)2 lb. per acre. On an average the Shallu 
sorghum yielded 3 542 lb. per acre. Of the seven varieties (Dwarf Milo, 
Standard Milo, Wlfite Milo, Feterita, Dwarf Black-Hull kafir, Fatly Black- 
Hull kafir, and Black-Hull White kafir) best suited to cultivation as foddet 
plants the highest average yield in straw and grain for 1014 and 1915 w*as 
given by Black-Hull White kafir, with ifi o<> tons per acre, and the lowest 
by Feterita with 7.01 tons pet acre. The best results were obtained by 
sowing between April 10 and 20 with a weight of seeding varying from 2 11 >. 
to lb. pel acre, accoiding to the enviro mental conditions. 

A table shows the i>crcentage composition (ft the gtain of 5 varieties 
oi dun a, 3 varieties of kalir, | of kaoliang, and 1 ol shallu, cultivated m 
1914 ; they are compared with maize and bailey. The lespective averages 
im each of these groups and all the soighums analysed were. Water 
11.00. 12.43, Jo. 78, 12.83, JJ-44 ; l’rotein q.(>2, <1.40. 10.23, 9 28, 970; 
Fat 3.02, 3,43, 3.54, J.93- 3.34, Fibre 1.58, 2.06, 1 .98, 1.03, 1.70, Caibr- 
liydiates 72.99, 70.79, 71. {2, 70.74, 71 .82 ; Ash i.(>y, i.<>5, 2.04, 1.57, 1.7S. 
From these* lesults the author concludes that the food value ol sorghum, 
eithei as giaiu or silage , is a little l>clow T that of maize. Sorghum, gie)wu as 
a second crop, is imperfeetty develop'd and soinctinies has toxic propel - 
ties resulting fiom the puissic acid contained 111 its leaves. This nevei 
or liardly evei, occurs in the first crop, which is perfectly free from all in- 
jurious substances 

Sorghum is relatively iiec i from disease*. Its principal enemies me 
blackbhds, which cat the' seed. 

- Soybeans; Their Culture and Use, in Ohio, U. S. A. wiu.ivms, c «. and 

PvRK, J. M, in 111* Ohio i 'lUiiltutiil h\,f}cnnunt .S tilt urn % Hulittin u 1>1> »mm>. 

WoosUi, Ohio, Manli, K)i; 

CuTiVA'AiuN - The cultivation of the soy lx* an in Ohio, whcie it was 
grown ovei 4 921 acres in 1917, is discussed in detail. In experiments made 
to determine the most favourable rate ol sowing the seed 3 pecks per acie 
ot the Medium Green variety seeds sown in lines 28 inches apart gave the 
Ix-St results foi seed production. Sowing m lines at the rate of 8 pecks 
per acie gave less seed, but a larger total quantity of foddei 

The 5 best varieties, in decreasing 01 del, were: Ohio 9 01 9 , Ohio 
749O, Klton (Chestnut), I to San 17 j(> 8, Shingto. The 5 least productive 
varieties were : - Sable, Cloud, Yosho, Mikado, and Taha. As an aveiage 
fur the 5-vear period 19x1-1 9i<>, the giain yield per acie vailed from 14.01 
bushels for the Sable variety to 29.22 foi Ohio 9 oj(>. In the high-yielding 
v arieties the ratio between strain and grain was low : 72 lb. to 97 lb. 
of stiaw (on an average 81 lb.) pei bushel of grain. I11 the low-yielding 
varieties this ratio was 106 lb. to i(>{ lb. of straw (on an average 133 lb. 
per bushel of grain. The difference m the average straw yield of both groups 
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was only 177 lb. per acre. The results are also given of tests made with 
certain \ arieties on experimental farms in the counties of Clermont, Ha- 
milton, W ashington, Paulding and Trumbull. 

Tesis with 10 soybean varieties as Leguxninosae for hay were made at 
Wooster during 5 years. The Medium Green variety gave the highest 
average yield (5402 lb. per acre) and the Mammoth Yellow variety the 
lowest (3 814 lb. per acre). The Medium (tree 11 variety is better suited for 
the production ol hay than for that of seed, on account of its tendency to 
let the ript seed fall. 

Observations ha\e been made on the influence of soybeans on the crops 
iollovMiig in the rotation Fifty such rotations are in progress. In IQD) 
were harvested 24 plots of wheat, of which 10 followed 011 maize, <> on soy- 
1 jeans, 5 011 potatoes, and 3 on oats. Aftet soybeans the average wheat 
}ield per acre exceeded that after maize by I0.3 bushels, that after oats 
hy 1.27 bushels and that after potatoes by 0.34 bushels. 

T T si s. The uses of soylxans as a human foodstuff are described aud 
diagiains given compaiing the food value of the soybean to that ot some of 
the common loods. Among the picparations common m the Far East 
which might be introduced 111 the kitchen of w hite people are : - 1) soybean 

sauce, or M slioyu ”, prepared with equal parts ot wheat and soya by a pro- 
cess lasting one or two years, 2) soybean milk, prepared by grinding the 
seed finely, mixing them with alrout ten parts of water, boiling the ^fixture 
for 15 to 30 minutes, leaving it to stand, and decanting it ; to the decanted 
liquid is added that obtained hom the deposit by pressing in a cloth (1) , 
The yellowish-white liquid thus obtained leaves no deposit so long as 
fermentation is prevented, it contains about 3.7% of protein, 1 % of 
fat, 1.8 ° 0 of carbohydrates, and 0.5 % of '■•alts. If a small quantity of 
acid 01 of a calcium 01 magnesium salt lx- added to the soybean milk, or 
if it lx* left to soui spontaneously, a and tonus which maybe drained, 
pressed and eaten as a soft cheese. This is the ” tofu ”, so largely consumed 
in the East, where it is prepared daily and eaten like btead is m Europe ; 
salted and tried, or well seasoned* as salad, it is very tasty. Soybean milk 
thus piepared is not lehshedby Western peoples, but lias given good tesults 
when list'd in making bread, pastry, milk chocolate, sauce tor seasoning 
vegetables, etc. It may also be used as a food for young animals — cat- 
tle, pigs, and poultry. The residue obtained 111 its pieparation is also a 
good tood, 01 may veiv well lx* used as a fertilise*!'. 

Soybean meal may be prepared either by diieet grinding ot the seed 
or by grinding the cake obtained after the oil has tx*en extracted ; the second 
kind keeps bettei. To fret' the seed from ils characteristic strong flavour 
it should lx.* left to maceiate for 12 hours 111 cold water, which should 
then lx* replaced by boiling water in which the seed is left for 2 houis. To 
keep it tendei iL should lx* boiled with a little soda. It is letter still to 
take the pods when they have macerated foi q hours, boil them whole, shell 
them, and prepale the seed thus obtained 111 the maimer required. The 
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avantage of the soybean as a food lies in the fact that it supplies a large quan- 
tity of nutritive matter at a low price. 

3x7 - Cultivation of Different Varieties of the Castor-Oil Plant in the South of France. 

— Jumelle, H. f in the CornHc* lendits des Sea nce\ di /’ icademic d' Amcultinc dt luna, 

Vol V, No. 2, p. \ S -\7 Pali-, January 8, 1010 

The use of castoi oil lot lubricating motors lias caused an increase in 
the cultivation of the plant producing it. Not only have the French colo 
nies been encouraged to develop and improve the cultivation of the castor- 
oil plant (1), blit the Ministry of Agriculture has recommended il , for tli** 
present at least, in the south of France. 

Cultural tests have been made with different varieties at the Botani- 
cal Garden of the Faculty of Science of Marseilles, and the Botanical Garden 
of the town, of which the author is the dirt ctor. The seed used was ob- 
tained from Morocco, French West Aftica, Tudo-China, Madagascar, the 
French Indies, Martinique, and Biazil. 

Of the 23 varieties studied, twelve ripened specially well in the Medi- 
terranean climate. They were : “ Ricin sanguin de la Cliaouia ”, ,l Ri- 

cin sanguin du Senegal”, ‘ Ricm sanguin du Soudau " (three similar, if 
not identical, varieties). ” Ricin sanguin du Bresil ” (also simila 1 in some 
respects to the preceding ones), ” Gros Ricin sanguin de Kmvc c ”, ” Ricin 
Pale du Senegal ”, “ Ricin brun du Senegal”, ” Ricin noir dll Senegal ”, 
” Petit Ricin gris dTmlochine' \ and the two ” Pt tit Ricin gris-iougca- 
tre ” of Bombay and ol Pondicheiy. 

jiS-«Cay-sen M , a Sapotaceous Plant with Oil-Yielding Seed in Tonkin, -i„iyomti:, ii , 

in the Bulletin & onomtqui del huhebnu , Yon XXI, N S.No.j^pp /l 1 + 2 Fn^, 

II.inoI-lLilphoiip. Scptciubu Odobu. 

The author mentions the work already published on the ” cay-sen ” 
in the Bulletin economiquc de V InJot hi i.c (a). The tre • is of slow giowth 
ind it flowers in about its 15th year. The flowers appears in May. 
and the fruit ripens in Novembei and Dccembci. The fmit is edible and 
< hiefly appreciated by monkeys and birds though the natives sometimes use 
it to quench thiist The oil is extracted bv grinding the seed in .1 moitar 
used for polishing lice, then slightly heating and ]>ressing. Tip* yield is 
fairly imiiorm, 100 litres of seed giving 10 litres of oil. Aitei brine puri- 
fied bv boiling and decantul the oil is yellowish and thick, with .1 slightly 
uncid smell. It is used as a food and lot burning, and in iqn was sold at 
#0.20 a litre ($ — 2 s\ r 1 ^ d at par) M. Btlssy's analyses show the fat con- 
tent of th' 1 whole seed (kernel and skin) to be 25.85 %, i. e , about jh %, 
and that of the kernel alone without the* skin to he 30.12 %. 

‘ Cay-Sen, so valuable for its oil, was named I Hi pc ton kinesis Pierre 
by the b u mist PiEKRG who was unable to describe itbeeauso he did not 

(1) Su A’ May, 10x8, No S2 (),Nuv 1018, No iifcHaud R., Jan mm, No •S'l.lhd ) 

{2) Bulletin honomujuc de rindochtne ; ion, pp 10, Note by M Giibert on the 
Cay-seii, etc. ; 19T2, No. 98, p 75 )t Analyses of Cay-sen seed by M Rigotakd ; 1914, No 107, 
p. 208, Detailed Noli by M. I,EMARi6 giving tin characters of the plant under the name of 
Wipe sp. ; this paper includes analyses o f tin ^ctd by M Bussy. (A tifbnt) 
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know the flowers. Dubard was only able to give an incomplete description 
of the plant because the one branch at his disposition had but very young 
flowers ; he created the new genus, Daullipe and called the plant Dusillipe 
Pasquieri. The author, having material in perfect flowering condition, 
places the plant in the genus Bawa under the name of Basm Pasquieri 
(M. Dub.) H. Dec. He gives a description of it in Latin 

319 Orbignia spec/osa , a Palm with Oil-Yielding Nuts, in Ecuador. — oinn 

en Vetfm, Yt.11, XU. No i\. p. 1 /** Am^onlam PentnbM joiS 

In Ecuador, at the foot of the western Andes, is a district in which are 
grown all kinds oi tropical plants, including the coflee and cacao trees. 
Part ol this district is covered with a species of palm, Orbipnux specula, 
the oil-vielding nuts of which lipen all the round. The yield from 
o'K tree is estimated at qgo lb. of nuts, which, in drying, lose 5(1 % of their 
initial weight Sixty per ant ol tin* producl extracted from the kernels 
is fat, of which the yield per tree nnnualh is 99 lb 

3^0 - Production of Guayule Rubber. - n arson, h c , m Lmmm ktpotu. No. 140, 

op 1172 t 1 84 W.ishinjylou. D. C , uu»S 

Kvcn before the Spanish ocaipation northern Mexico was a rubber 
producing country, the source being a shrub or dwarf tree to-day known 
as guayule. The native obtained the gum using it to make toy balls. 
The plant was discovered by Dr. J. M. Bigelow in 1852, and later 
described and named Parthenmm iwzcniatum by Prof. Asa Gray. In 1876 
a guayule product, known as Dniango rubber, was exhibited at the Phila- 
delphia Centennial Exposition. 

It was not until 1888, howevei, that any attempt was made to extract 
the gum commercially : in that yea* were imported 100 000 pounds of the 
shrub, known as “ hule ", the bark when removed yielded about 18 % 
of rubber ; because of the expense of transportation and treatment the ex- 
]>cninent was not repeated. 

In 1890 Guglielmo Prampolini, t( ik out a patent for extracting guayule 
bv solvents, which was followed by a large ntimbei of patents for extrac- 
tion processes, some practical, some otherwise, and for several years 
afterwards applications for patents for this purpose were numerous. Be] 
ginning in 1902, an American capitalist financed a series of experiments that 
led to an invention by W. A. Lawrence, by which, in 1904, rubber was 
extracted bv a mechanical process, and 50 pounds were shipped to the 
United States. This was the real beginning of the extraction of guayule on 
a commercial basis in Mexico, and in 1906 it began to be used in quantity. 
Factories established in the States of Durango, Coahuila, San Luis Potosi, 
and in Texas soon produced large Quantities oi rubber. Improvements in 
the processes of extraction tended to produce superior grades, and the 
guayule industry was fully established on a profitable basis. The rival 
companies, though strongly competing, were able to secure good prices and 
the question of a supply of the shrub became important. This led to 
the purchase of large tracts where the shrub was plentiful and the erection 
of extraction plants in many little-known sections of Mexico. 
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Description of the Guay tile shrub. — The Parthenium arzentatum Gray 
is the only rubber producer found among the Compositae. It is a woody 
shrub of spreading habit, naturally growing much branched. If the bran- 
ches die away at the base, a distinctly treelike form is assumed. Large 
plants may acquire a spread or height of 3 feet or more, but such individuals 
are of advanced age, probably not less than 40 or 50 years old. The small 
leaves are greenish, silvery gray, as also are the younger twigs, which, as 
the age of the axis advances, change to light and then to dark ashy gray. 
The winter appearance of the plant is strikingly different from the summer 
appearance. In the winter the leaves, save those forming small clusters 
at the tips of the twigs, have fallen, leaving these bare, In summer the 
new growths are clothed with leaves of maximum size in which the green 
colour is more apparent. At this time the flowers are borne in loose 
clusters on slender stems and crown the plant with a profusion of sma 11 
yellow blossoms. These are arranged in heads, each head forming at 
most 5 seeds ; usually some of these do not develop. 

A plant that is not a rubber producer, the mariola (Parthenium inca - 
mint H. B. K.), often grows side by side with the ar«entatum and is mis- 
taken for it. Quite recently another species, discovered by Prof R. E. 
Lloyd, has been named Parthenium Lloyd it. 

Rubber content. — Guayule is distinct from most other rubber-pro- 
ducing plants in that its bark contains no latex, rubber being in the cellular 
tissue of the epidermis and to a small extent in the branches and leaves, 
the blossoms being without traces of rubber. The amount of rubber im 
the topmost branches is very slight, but increases toward the roots. The 
bark also contains resins and essential oils, which decrease the value of 
the rubber. Rairlv drv plants subdivide into the following weight* : — 

Wood . 

Bark . . 

Eeaves • 

According to Wittlesey, guayule plants contain rubber as follows — 

rei teia 

Trunk bark . . . «n 4. 

Root bark ..... k, 5 

Branches and leaves ... . . 0 - 

Trunk wood Nil 

Root wood . . . . . 1.7 

The yield of marketable rubber from the wild plants varies according 
to the condition of the plants and the process of extraction employed. 
The extraction runs from 6% for experiments with average Texas guayule 
to 1 5 % for some of the highest grade of Mexican, a fair aver&ge yield 
equaling 12 % of the weight of the moderately Hry plant. 

Habitat and parasitic enemies. — Guayule at its best is found growing 
on the central Mexican plateau in great quantities. The district is nearly 


Per eeut. 

470 

44 5 
35 
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rainless and is very sparsely populated by a race partly Indian, partly 
Spanish. The region is practically grassless and contains no large trees, 
being a typical desert country. The alkali earth which is found over most 
of the plateau is in reality a rich soil, needing only sufficient water to make 
the region a very fertile one. 

The guayule is indigenous in a comparatively small area in southwest- 
ern Texas and northern Mexico. It may be bounded as follows: From 
the western extremity of Presidio County, Tex., the line runs somewhat 
west of south till it reaches the northern boundary of Durango, Mexico, 
near Santa Barbara, Chihuahua ; then southeast parallel with the Mexican 
Central Railway about ioo kilometers (6 2 miles). Beyond the State of 
Durango the boundary runs still farther east, curving northward again not 
fai from San Luis Potosi. The one hundred and first meridian marks 
roughlv the eastern boundary ; lying somewhat west of it till beyond Sal- 
tillo. where the line then curves slightly west of north, reaching the eastern 
limit in Texas at Langtry. The northern limit is marked approximately 
bv Fort Stockton The total area is about t jo 000 square miles, a large 
part of which is in tilt 1 Chihuahua 11 Desert. This area varies in altitude 
from 2 000 to 10 000 feet above sea level, and the most important acreage 
is not much above 0 000 to t> 500 feet. 

According to Lloyd, guayule has few parasitic enemies either vegetable 
or animal. Amongst the former are Puccinia ftarthenii and dodder 
(Cnscnla sp.). Of the latter there are Coccidae that attack the tap root. 

•There is also a scale, Tnrgumia drarncsst Ckll., which attacks roots. The 
leaves are sometimes attacked by a gall insect, and there is a bark-boring 
beetle, +he Pit^ophthom s im'nean s Bland. 

Sit f> fly. - Although the more important guayule districts command 
good railway facilities, there are large areas whose exploitation is difficult 
on account of the lack of means of transportation. These difficulties are 
mainV due to the fact that water for the pack animals can not be found 
on these desert lands. The gathe ing is done under contract by natives, 
who simply pull the plant and load it on the oack of burros. 

The price of dried guayale plants, including charges began at S 7.50 
1 ton. Later, when several competing entei prises erected factoiies the 
price rose to $ 15 and S 20 per ton, according to the distance between the 
places of origin and the station or woiks During the “boom”, growing, 
auayuh was bought unharvested at ft ]o "old per ton in the field and up 
£ 50 gold per ton delivered at the iactorw A fair average of the cost 
of guayule shrub to the leading concerns was about ft 30 gold per ton 
c. i. f. factory, allowing for shrinkage until used, which must be within 
bo days of cutting to prevent deterioration of the rubber. Calculating 
the high cost of coal and water, it was estimated that the rubber could be 
extracted and freighted to New f Yoik and sold there at a cost of 20 to 
25 cents per pound. This included all costs, taxes, travelling options, 
office expenses, etc., but not royalties 011 processes used. 

The supply of guayule in its territory’ is very unevenly distributed. 
In most parts the plants arc isolated, growing sometimes in large and often 
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in small numbers among other plants on mountain inclines rich in lime. 
At rare intervals small tracts are found where it predominates. According 
to Kndlich in the area of 75 000 square kilometers, comprising the dis- 
tricts where the guayule plant is principally found, 1 10 actually contains 
a supply ; this would mean a territory of 750 000 hectares, and figuring 
the output as one-half ton per hectare a total supply of 375 000 tons is at- 
tained, which, at the rate of 7-10 % rubber, represent a total of 26 250— 
37 500 tons of rubber. In 1 qo(*> a number of experts figured out the amount 
of guayule shrub available for extraction, the estimated total yield of shrub 
being 300 000 metric tons and that of rubber 33 metric tons, which at 
a selling price for crude rubber of 45 cents gold per pound would repre- 
sent a profit, excluding royalties, of $ 14520000. 

Rennurth. - - In the first collection of the guayule shrub the plant 
was uprooted ; to a certain extent some roots were broken off and formed 
new growths. If, however, instead of being pulled up the plant is cut 
off under the surface of the soil, the root that remains will, if rain falls within 
a reasonable time after the cutting, reproduce a good plant. Tile self- 
sow;n seeds grow slowly, several years showing only a thin J \ lb. bush. 
Natural reproduction in the field therefore takes place iu two ways, bv 
seeds and by means of shoots which start up from the shallow-lying roots 
" Retones ” are relatively few in number, but their initial growth is rapid 
and they quickly produce flowers, liven the remaining portion of roots 
broken off where the plants are uprooted frequently produce new plants, 
and this after dying back quite a distance. Thus with reasonable care the 
existing guayule fields may be preserved. 

Extracting Processes. - - The problem of extracting the rubber from 
Parthcnium argentatmu was solved by two methods, chemical and me- 
chanical. The chemical processes are the Bergner, the Marx, the Delafond 
and others. The Laurence process, which was suggested by the native 
method of chewing the rubber out of the shrub, is the successful mechanical 
extraction process. 

Characteristics of the nibhci : (Urn tile nibbei is not of the highest 

grade ; its colour when new is a pale giav green, but blackens on exposiue 
to the air. Disadvantages of guayule rubber are the amount ot resin it con- 
tains, about 20 % and, due to the careless method of extraction employed 
by some factories, a certain amount of woody fibre ; with two-thirds of the 
resin removed, it is very like high-grade Panama rubber 

There are ordinarily two grades put upon the market. The common 
grade, known as “ hule crudo ” (crude rubber), has the following distinctive 
features : - - The colour of the cut, which \arUs between light and dark 
gray ; the presence of wood particles ; and a resinous odour and somewhat 
pitchy appearence. The better grade, " hule refin; < do *' (refined, rubber) , 
the price of which is about 20 % higher than that of the formes, contains 
no wood and but little resin and is lighter im colour. vSpecial brands are 
prepared for specific purposes and are usually more or less deresinated. 

Resin is not seriously objected to in raw rubber (many African sorts 
with 20 % and over of resm give good results in manufacture), yet the resin 
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in the guayule is a disadvantage, as the rubber is itself soft and the 20 % 
of resin makes it still softer. The drying of guayule is difficult, as it retains 
moisture with great tenacity. It was at first difficult also to remove the 
distinctive aromatic smell, and the presence of the wood fibre prejudiced 
manufacturers against it. 

The price of guayule rubber is dependent to a large degree upon the 
price of high-grade rubber. The following figures are the average of high 
and low prices on the best quality of guayule rubber, 20 % moisture gua- 
ranteed : — 


1910 10.851/* 1914 $0.41 

1911 .... . $0.58! 2 1915 .... $0,293/4 

IQI 2 $0 56 IQI 6 . - . $0.44* 

IQI3 $04884 1917 $0.38 


During the calendar year 1907 it is reported that Mexico exported 
11 487 678 lb. of guayule ; these figures are not official. In fact, no separate 
official figures were given for the exportation of guayule until the fiscal 
year 1910-11 ; prior to that year they were included with Castilloa rubber 
The total exports of rubber (guayule and Castilloa) since the year ending 
June 30, 1003, were as follows : 


Found*. Pounds. 

— — 

1003 4 £>77 758 1907 8 12 372 341 

1904-5 109.^169 IC>(» 8-9 13233382 

T905-6 3100548 TQOy-in . . . . 17750181 

K)oG -7 . « 1 » 10321247 


Before the commercial extraction of guayule was established in Mexico, 
that country rarely exported over 400 000 lb. of rubber ; therefore, of the 
above amounts, all over boo 000 lb. may be considered guayule. The 
exports of guayule since 1910 are given as follows: — 


Pounds. Pounds. 

1910- 11 .... • . 19 749 522 X 933 -M • • • • 1 475 804 

1911- 12 . . • . • . 14238625 1014-15 5811849 

1912- 13 10218191 2 915 'lG 2816068 


Cultivation. - - From the time the guayule-bearing areas were fairly 
well located, the question of cultivation was frequently brought up. In- 
deed several companies employed botanists to study the plant and to con- 
duct experiments to determine the practicability of its propagation on a 
commercial scale. 

The German experiments in Africa were not successful ; the story of 
the American experiments is very different. The guayule cultivation ex- 
jieriments in Mexico were abandoned, not because of failure, but because 
of unsettled conditions in that country, and the field of operations was 
transferred to the United States. 

The present plantation is in an upland desert, at an altitude of 2 500 
feet. Of the q 000 acres, some 1 500 are already planted to seedlings. 

[**•] 
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The plantation possesses a huge cement irrigation system, the pipes tor 
which are made on the ground®. It has a laboratory, greenhouses for seed 
experiments, bungalows for the officers, excellent quarters for the help, 
planting and cultivating machines, tractors, etc. 

Two problems had to be solved : obtaining a supply of vital seed and 
speeding up the crop. The first problem was solved by an accident, the 
second by experiment, so that the development of guayule which under 
natural conditions had taken 15 > ears was accomplished in .| years, beat- 
ing first-crop Hevea by two years Bv the study ot varieties of guayule 
shrub, of which there aie qoo types, and of the quantity and quality of 
their rubber content the big and best producers were selected, and by 
hybridisation of the o ; g piodticcrs with the best producers plants were ob- 
tained that had the good qualities of each. Therefore, with the big and 
best producing seed stock the real cultivation of guayule was on the way 
to success. 

Solving the labour problem . — I11 an age when almost everything is 
clone by machinery, the growing of india-rubber, particularly the tapping 
and the gathering, is handwork entirely. Without large gangs of cooties 
the production of india-rubber in any considerable amount seems impos- 
sible. With the cultivation and the collection of guayule rubber, however, 
machinery takes the place of men in almost every part of the work. The 
preparation of the fields is done by disc harrows, drawn by tractors. The* 
planting is done by specially built macliines, similar to tobacco planters, 
that plough four furrows, set the plants at the proper intervals, cover them, 
and pack the earth about the roots. One machine plants 18 acres a day. 
The cultivating is also done by machinery. For gathering there are two 
systems : one consists in cutting the rows down by a harvesting machine ; 
the other in ploughing flic plant out root and .ill as in the harvesting of su- 
gar beets. The extraction of rubber is wholly mechanical. If the rubber 
is deresinated, that also is done by a mechanical process. 

Guayule growing on a large plantation involves a laboratory for 
examining and testing plants and product, a small greenhouse for seed 
experiment and hybridisation, seed beds protected by wind breaks, au 
irrigation system, planting and harvesting machinery, and an extraction 
plant ; but above all, it requires a knowledge of the plant itself and plenty 
of capital. 

321 On the Mascarenhasia of Eastern Madagascar. jcmcllu h. m<i to turn 

1>E l\ Uathii., U , 1 ., tti- Annans ilu Mu\ tt lolonml <ii Yt'it XXVI, 

Soiie*-, VH VI, ]>]•. 1 s-_ ( l*aris-M 'r-rilkv, kjis. 

To th* north of Yohemar, where the vegetation is much the same as in 
ih< north-west, and especially of Sambiiano. the thiee species of Mason- 
renhasiu which grow at the same time as Landolphui Pcrrtcri an* M. arbn- 
rcsccns, M. angustifolia, and M. lanecolatu. To the south of Yohemar ap- 
]vais the characteristic vegetation of the eastern side. Between Tamata\ c 

Farafangana especially, the authors noticed : 1) the variety with 

huge follicles (var. conacea) oi M. arboreseens , which ocetns as a type under 
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two large forms, anceps and longifolia , both called 44 hcrotrahazo ", “ babo ” 
or “valley hazondrano according to the d strict; z) M. mangorensis, 
also known as “ babo “ and, at Analamazoatra ", hill hazondrano ” ; 
3) a species also called “ herotrahazo ” which, before knowing its flowers, 
the authors called “ large-leaved Mahazoarivo Mascarenhasia ”, and, now 
# that they know the flowers, M. rubia. Tliis last species is not found only 
at Mahazoarwo, in the Matitana basin, at a height of about 574 ft., where it 
was lirst observed, but also much further north, in the woods of the Anove 
basin, where it is called “ gidroameua ” and “ barabanjamena, and at 
Marandx) (Masoala), on the Antalaha slope, where it is known as “ bara* 
banjantanety ” and “ hill baraubaja ” It seems to grow as a rule to an al- 
titude of about (>50 ft. 111 rather diy woods, neither near the banks of the 
watei courses nor the marshes. 

The variations in these* rubber plants of Madagascar are so complex 
that each new observation complicates rather than simplifies the problem; 
this is proved by the following fact The authors report .1 tree having a 
trunk of fiom 33 to 50 it. (it is true they cannot affirm it was 21 Mascarenha- 
sia because they did not see its flowers) growing at a height of 1 O40 ft. 
iti the woods of the Hay of Antongil Only the underground parts contained 
mbbei. The aerial parts only contained a liquid which, or evaporating 
left a brown substance, soluble in water, lathery like soap, and lathei si- 
milai to that found in Alafia milk. It is a unique example. 


STIMULANT, 
AMI 'MX lie, 
NARCO IIC AN1) 
Ml DICIN' \1 
PL \ NTS 


322 • Cultivation of the Robusta Types of Coffee in Ceylon, deuirum, h. a, in 

I'ih /'topical l^ncuUuusI, Journal ol tin Ctvltm i»ruultuial S<Hnt\, Vol LT, No 4, 
1»1> jii* ::\ - l 2 Figs I'eiadeinya, Ci yinti, Oitobct, 

The robusta coffee tree, a native oi the Congo, is today grown on a large 
scale 111 Java, whereas the camphor a coffee tree has spread rapidly in 
Madagascar The varieties ol the robusta type now cultivated at the ex 
pcrimeut stations of Peiadeniya and Anui adhapuru are robusta, canephora, 
Uganda, and a hybrid obtained b) M M. Leohcti frcies, Paris (i) ; young 
J avanese plants have also recently been cultivated and v\ ill shortly be planted 
out. The robusta coffee plant has also given good yields at the IValangoda 
Demonstration Garden of the Agricultural Society, and has been planted in 
the Kegalla Demonstration Garden. 

Coffea robusta prefers wet districts and tears the wind , it must lx* shel- 
teied fiom the sun by shade trees and protected from the wind. C. can c- 
phora prefeis gieatei altitudes than those suited to ('. robusta, and seems 
more able to resist drought. Uganda is recommended in Java ior poor and 
old, exhausted soils. The C\ robusta tyjx likes deep soil, preferably loamy 
but the plants are strong and can grow 111 all ordinal y good soil sufficiently 


(1) It is perhaps not out ol place to point out that all worked do not agree entirely in 
then classification ol the species ami varieties of Uk Coffea Renus. M K de WTldem^N 
(Cuiatoi ol the Royal Botanic.il C.arden* at Brussels) says in his work entitled # Les Plantes 
tropicals dt urandf cultun » (note 1, p. 140) : — “ Thi systematic dnision of this interest. 
jUg genus is lai lioin finished, in tuct it may be said to be hardly begun”. {Ed ) 
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rich in humus. Heavy clay soils are usually not suitable and the propor- 
tion of clay must never be such as to prevent satisfactory drainage. The 
most favourable climate in Ceylon for robiista coffee plants is found between 
an altitude of i ooo ft. and 5 ooo ft. Experiments made at Colombo and 
Anuradhapura show, however, that these plants may be grown at low al- 
titudes. They can resist fairly severe drought but prefer a regular and ample 
rainfall. Very hot climates do not suit them and they do not do well ex- 
posed to wind. 

The cultivation of coffee is then described, the nurseries, preparation 
of the soil, and planting being dealt with successively. The most usual 
spacing is (> X 6 ft., but observations made at the Experiment Station show 
that this shoudl be 8 > 8 It., or even to x io ft. When grown between 
rubber trees the coffee trees should be planted in rows (> ft. away from the 
lines of trees and at distances of 8 ft. between each plant in their own lines. 
When grown between coco trees 30 X 30 ft. apart, they should l>e planted 
in lines 8 ft., from the coco trees and at distances of 7 ft. between each plant 
in their own lines. 

In Ceylon coffee has liitherto been grown without any shade, wheieas 
in Java, South India, etc., it is cultivated in the shade. When slightly 
shaded it is less subject to diseases of the leaves. The Peradeniya ex- 
periment plantations have shown in a striking way the value of light shade 
to the coffee plant, and it should be possible profitably to glow plants of 
the robusla type over a large aiea at Ce3 r lon if sufficient attention be given 
to shade. The shade trees used at Peradeniya are Lcucacna glanca, Ery 
thrina lithospcrnia (•* Dudap ") and Glincuha maculata. All three ale Eegu- 
minosae which may be recommended in all confidence ; Lcucacna glaucu 
is eonsideied the best shade tiee. 

The author discusses topping (between the 2nd and 3rd years, when the 
plant is 5 to b ft. high its top is cut to 4 to 5 ft. above tin .soil), pruning and 
the attention to be given to young plantations, fertilisers, catch crops, 
yield (the yield varies greatly according to the soil and climate, but is, 
on an aveiage fiom \ to 5 cwt. pci acie. At the Peradenyia Experiment 
Station the hybrid coffee plant appears to be more pioductive than tile 
robusla ; its fruit is smaller and gives a yield of 20 % of dry coffee. The pre- 
paration of coffee, diseases and pests of the plant and the methods of control- 
ing them are also described. 

323 -Tea-Growing in the Caucasus (1). — Tirn:B vur, V ,m the J lurnal d' Agriculture pra - 

t'que , N. S , Vo I XXXI, No >(), pp io-siz Puis, December 26, ini** 

This papei was written before the Russian revolution. The climate 
of the central and southern rivei districts fiom the* Black Sea to the Cau- 
casus make these sub-tropical districts very well suited to tea-growing. 
The aveiage winter temperature for Batum, Poti and Sukhum (b.5°C), 
the abundant rainfall (1250 mm. for Suklmui and 2370 for Batum), and 
the red clay .soil (“ etzeri ” in Georgian) simifiu to that in wiiich tea is 
grow'n in China, are all favourable to this :rop. 

(1) Sjc R. Jan. Uji i, So. 118 ; Di*c , 1913, No 13 IT ; J.'in., 1910, No *> j (kd ) 
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The importation of tea into Russia which as early as 1880 was of a 
value of 40 million roubles (1) had drawn the attention of specialists. Jn 
1884, Colonel A. Solovkoff, who owned land at Tchakwa, near Batuni , 
plantt d tea plants imported from Shanghai (2). As the crop proved to be 
of good .juality, K. S. Popoff, the tea merchant, and the Imperial Apanage 
planted in 1893 experimental tea fields near Tchakwa. Plants and seed of 
the best vane ties were brought from China by Prof. Tikhomiroff, and 
later M. Kijnokn and Pi of. Krasnoff went to India and the Far East 
to study the tea industry and biing back the best plants. Towards 1900 
the tea plantations covered about 990 acres, of which 395 acres belonged to 
the Imperial Apanage, 247 to M. Popoff, 55 to M. Solowtzoff, and the 
rest to MM. Voittchiko, Stoianoff, Bouikowitz, Prince Macachidze 
etc. Tht y were all ir the neighbouiliood of Batuni and Zougdidi. 

The plantations were made with two-year old plant, or seeds, with 2 430 
to 3240 plants an acre In addition to digging the soil to a depth of from 
15 to 20 nidus, nothing is done beyond weeding and pruning. Harvesting 
is begun when the trees are 4 to 5 yeais old, and is complete when they are 
() to 8 years old. The leaves are picked in four times by women and child- 
ren who gather from 18 to 22 lb. of green leaves per head daily. One acre 
yields fiom 700 to 1 400 lb. of giecn leaves 01 200 to 350 lb. of dry tea. Af- 
tei desiccation the tea is pressed by hand, after the Chinese manner. Targe 
groweis (Imperial Apanage, PoroFF, etc.) have machines. BoJJj green 
tea and black tea are picpaud, the second by fermentation. Suiting is 
done by hand through a sieve, or by machine, through cylinders. T cost 
of preparing tea foi the Imperial Apanage was us. a kilogram \2 2 lb.), 
and the tea was sold at 3s. 2d to 4^ i)d. the kilogram. The profit per hec- 
taie lrom the fust plantations, including the cost of cultivation up to the 
Oth jvur was (deducting the paitial crops from the 4II1 to Oth year), 1 200 
to 1 3 00 roubiti s, not including the cost of the land and administration. 

In I Quo, the Department oi Agriculture planted 23 experimental fiekLs 
in the Koutais province, but , according to M. Timi:fj6ew, there is little chance 
oi obtaining good Jesuits in central Imeretia where rain is less plentiful. 
Success is, however, certain in all lower Imeretia, round Batuni, from Suk- 
hum to Tsebelda, and in the Kodov, Samourzakane, and Zougdidi districts. 
M. Popoff bi ought ovei 13 Cliinese workmen to teach the natives tins new 
agiicultuial industry, the success of which is assured. 

As early as 190(1, after 5 yeais' experience in experimental fields, many 
private people in Goiiria and Mingielia made plantations. In view of the 
labour necessary for picking, plantations of 1 to 2 acres which can be 
looked aftei by one family aie most profitable. In the land owned by each 
village there is nearly always some of the red soil so favourable to tea and 


( 1)1 ro'ibh - 2 s id. at pat. 

AccouIuij; to M. S Timotzoff tin liist attempt was made by Prince VottoVZOFF, 
who in 1 s jo, had tea plants sent 1mm China for the Imperial Schoal of Nikita, in the Crimea ; 
m i8pS these plants vvme taken to the Botanical Gardens of Sukk lin and Zougdidi, belong* 
iutf to the Pi nice Regent of Miugic 1 t. (Author ) [***] 
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of no value foi maize ; such land is not worth more than 11 to 20 roubles 
an acre. In 1906 the area planted was over 1 100 aere^. 

In China, India and Ceylon the plantations are attacked by numeious 
inserts and fungi. With the exception of one slightly injurious fungus, 
Pesialozzta Gueptni , the Batum fields are free from all disease aud insect 
attack. 

In 1909 the plantations, covering 1 490 acres, yielded about 21 1 000 
lb. of dry tea (1). In 1910 the acreage was 1 510 acres, including 990 belong- 
ing to the Imperial Apanage 260 to M. Popofff, and plantations of from 17 
to 25 acres and over Oo of less than 2 % acres. The crop was 589 boo lb. 
Tea from China, Japan and Ceylon is grown but the Imperial Apanage has 
decided to plant only Chinese tea, which is of bettei quality. In 1910 there 
were six factories belonging to the Imperial Apanage, and to MM. Sini- 
zine, Diadoucha, Vkrderkvski, Makachidzi, and Popoff. The factories 
pay lb kopeks a lb. for green tea and charge 42 kopeks for preparing it. 
Small growers do the work by hand, but lack of capital pi events this in- 
dustry from developing. In 1910, from 209000 to 220 000 lb. of dry tea 
were prepared 111 200 to 400 gramme packets, sold, according to quality 
from 73 kopeks to 3 roubles (>5 kopeks the pound, with a deduction 
of (>to 30% to ietailers. The cash piotit made by the Imperial Apanage 
is 200 roubles per acre. 

According to the sampling oi experts and the analyses oi MM. Dkmidoff 
and two chemical laboratoires of Petiogiad, Caucasus tea is not infeiior 
to the best Chinese teas; it i « very delicate, has a soft flavoui and pleasant 
smell and gives a very stiong infusion. Unfortunately as the private facto- 
ries are insufficient to prepare the tea of the small growers it is prepared by 
hand and piepaied much less well than that of the Imperial Apanage or 
the film of K. S. Popoff, and is, consequently, of interioi quality. 

In 1904, when the area undei tea was 2 100 acres (1 235 belonging to 
the Apanage, 495 to the firm of Popoff and 370 to small growers), the Depart- 
ment of Agticulture, at the request of the Society of Agricult 111 al Keoiioinics 
of Batum, made a grant of 15000 roubles to establish a local factory for 
small growers owning up to 125 or 150 acres. 

At the present time the aiea planted has hardly changed. It should, 
however, be noted that in Gouria (district near Batum, the chief locality of 
which is Ozourghetti), the inhabitants of which are said to be the most indu- 
strious and most active in the Caucasus, duiing the last two years, in spite 
of the war and their proximity to the Tchoiok fiont, 102 peasants have plant- 
ed nearly 100 acres in 51 villages. This makes it possible to foretell a bril- 
liant future for tea growing in the Caucasus, especially if subsidies are granted 
the inhabitants, who are mostly poor, though all possess a small piece of 
ground (2). 

The production is now fiom 2bq 000 to 270000 lb. of dry tea, sold at 
Petrograd, Moscow, Warsaw, Kbarkoff, and other towns at 2.40 roubles 

(1) Part of those 1490 acres was then not yielding. ( Authvi 

(2) In 1916, the area planted was 23Jf>acn". ( Author .) 
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1.60 roubles , 1.20 roubles and 46 kopeks per 400 grammes, according to qua- 
lit}" The demand is so in excess of the supply that tea can rarely be found 
on sale in the Caucasus. 

Russia imports annually 154000000 to 165000000 lb. of tea. The 
area of good land suitable for tea growing is estimated at 98 800 acres. Ac- 
cording to Prince Maraciiidz# 40 400 acres of grey, clay, or light sandy 
clay forest land which could produce good tea of second quality, may be add- 
ed. Vast areas culd be planted in districts where tests have given good 
results. At the rate of 280 to 300 lb. of dry tea per acre, this would yield 
44 million pounds, or 20 to 25 % of the quantity imported into Russia. 
Prof. Ozkroff believes that in the Koutais province there are 358 000 acres 
of land suitable for tea-growing (on the coast of the Black Sea, Batum, 
Ozourghetti, Sokhutn, J'sebelda). If these* were planted it would be pos- 
sible to produce hall the* quantity consumed in Russia. The (rovernment 
has taken sUps to encourage this industiy and has already established a 
factory and distiibuted seed free of charge. This is, howevei, little in com- 
parison with what the private initiative of capitalists and financial esta- 
blishments might do after the wai. 

32.1 - On the Cultivation of the Cacao Tree in Madagascar. — BoRc.r\ui>, a , in the 

Revue Agricole et VdUnnaire dc Madnjasiar cl Dcpendancc s, Yo:*i III, Mo. 23, pp 387- 
W’. Tananarive, September, ioiS. 

Study presented to the Cong less of Colonial Agriculture held in ftance 
in 1915 by the autlioi ( 1 'iesuknl of the Vgiicultural Committee of Tama- 
tave, Madagascai). 

In liis leport the author deals moie paiticulailv with , he cacao tree 
on the east coast of Madagascai, esjiecially in the Ivondro and Ivoloina 
distiicts. lie is of the opinion that the crop in question would be grown 
on the largest scale in those distiicts, as the alluvial soils oi the valleys are 
perfectly suit able, 1 he maximum tempera! un is jO°C., the minimum tempera- 
ture is 30°C., the minimum temperatu-e 1 t°C., and the mean temperature 
is 24-27°C., while the height of watei is Iron* 2.50 to 3 meties annually. 

Many cacao plantations had been laid down in the I vomit o and Ivo 
loina districts before the experimental guldens of Ivoloina had introduced 
the cacao tree horn the Antilles about 1904. The* only cacao tree giowu at 
that time was the “ Criollo " variety, imported from Reunion aboid 1880. 
The planteis were not satisfied with this vanety as it was of slow growth 
(requiring to 7 years for its first crop) and gave a pool yield (300-500 gm. 
on an average for mature trees). In consequence they began to plant the 
cacao tiei from the Antilles. 

About 1909, a kind of canker appeared on the branches of the new cacao 
trees growing m llie Ivoloina \ alley, and, in spite of tile use of remedies, the 
disease continued to spread, so that plots containing sev^ial thousands of 
4- to 5-year -old trees were cleared in the space of a yeai. 

After tins catastrophe, the Liberian coffee plant, which is more hardy, 
was cultivated instead of cacao. 

In the Ivondro district, however, the same disease' began to appear 

IJSS-SS4] 
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about 1910. On account of the poor results given by remedial treatment 
all the diseased trees were dug out, burned, and replaced by fresh plants. 
In this way the cacao plantations were preserved, and have since given crops 
that were, if not extraordinary, at any rate reasonable. 

Besides the set-backs due to disease, there is another that not only 
delays the spread of cacao gT owing but also hinders that of most of the other 
crops of the east coast region. This is the irregulaiity of labour, as the na- 
tives of that region are naturally lazy. A carefully thought-out series of 
regulations is needed in order to make them work (e. g.- the individual 
“registration card ”, together with an enquiry into the means of susten- 
ance of each native, etc.). The author thinks that only the Kuropean is 
suitable for taking up cacao planting, and even he must lx* daiiug, courage- 
ous and perse \enng, while disposing of a certain capital, if he wishes to 
obtain ic suits According to the authoi,the ualue, generally speaking, 
even if owning the ntctssary capital, will never be able to wait 5 years to 
gather his first crop. 

The autluu deals wilh the question of the amount of capital required, 
then considcis uiltuiel conditions ugardnig the soil, climate, labour, the 
formation and upkeep of the plantation (seed plots, shade crops, pi tilling, 
manmingand fertilising), the control of diseases and pests, and harvesting. 
He next st ud*es the industrial and commercial questions lelating to the po- 
pulation of cacao (fermentation, drying, washing, claying) and the qualities 
of the di fit lent tacaos (will pit pared pioducts from the tast -coast region 
of Madagascar hate a) w a} s been thought w r ell oi by chocolate uiakcis both 
in France and in Reunion and appear to giu complete satisfaction. 

MS - Production of Korean Insect Powder. Ct iuki , k s .m ( unmmt a. /«//%, x<» k>3, 
p 1 60 Wn«huign n, I> C, ou8 

Authorities of the Got eminent General estimate Korea’s production 
of chrysanthemum powder in 1917 at 900 lb., with an additional jjo lb. 
of the dried flower*, unground. In their opinion this quantity could be 
much increased in the futuie weie sales contracts made for the product, 
in which event they place the piobable output of powder and unground 
flowers at : — 
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The variety used in the Chrysanthemum cinerariaefolntm. 

326 Culture of the Globe Artichoke ; Experiments in New York State; U. S. A. — 

Wellington, J \V,, 111 the New Yo>k Aywultutalftxpcnnunt Station Jiutletin No 435, 
pi. 311-310. (Veiicvi, M,i\, ini 7 

This bulletin contains : - a botanical description of the artichoke 
(according to the* Index Kcuensis it is con<ideied as a variety of eardoon 
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[Cynara Car dune ulus], and not as a species [C. scolymus ]) ; history (it was 
not eaten by human beings before the 15th century) ; varieties (not yet 
well defined ; dk Vilmorin mentions x j) ; cultivation ; protection against 
winter (covering the plants from November to the first days of April with 
coal ashes ; covering the plants with manure was tried at the Geneva Sta- 
tion, but caused the centre of the plants to rot) ; uses as food. 

Since iqi/, the Geneva Station has cultivated many artichokes and has 
observed the variations occurring in the different varieties. The yields of 
50 plants observed hi iqib are given in a table. The number of artichokes 
(floral buds) produced per plant varied fiom o (in several cases) to 
itS (in 2 plants). This shows that multiplication by suckers is the most 
satisfactory method to maintain the varieties in a condition yielding abun- 
dantly both line plants and tine artichokes. 

327 - The Best Varieties of Fruit to Grow in Ohio, U. S. A. - gkeen, vv. j„ Thayer, 

I* .uni KLeil, T B. in the Ohio A 'ricultuiul IxfiLiinunt Station , liullrtin u.n 
pp (m 1 >, (10 ^ -f 1 IM.iti. Wot.std (Ohm), Mauh, i<)i/ 

Ijsts and descriptions aic given of the varieties of apples, pears, plums 
peaches, chenies and small fruits considered as the best to ginw r in Ohio. 
The lists are based on experience gained during 25 years in glowing the 
fruit in the urchatd of tile State Agiicultural Station and in the orchards 
eoopeiating with this Station, as well as on studies and observations on 
ccitain fmit glowing pioblems midi in \aiious parts of Ohio. 

32s - Seed Production in Apples, in the United States, -crwdam, e s , mtiu Urn- 
vastly of Illinois, Agricultural Experiment Station, Uulhtin, No jo;,, pp. 1 S *> 313 + 8 
Figs TTrbnrn. Til , August, 1017 

As a prepat atory wotk to tile study of the production of pips by ap- 
ples the author counted the pips 111 ^1 <172 fruits lepreseuting J2 cultivated 
varieties and 25 botanical species and varieties of the genus Mains, belong- 
ing to the following font groups: ) laigt apples of varieties grown in 

oichaids ; 2j small apples of varieties giowm in oichauls ; 3) crab apples; 
4) iruit pioducul by hand pollinisation. 

The aveiage nuinbei ol pips found was <>.27 in large oichaid apples, 
7.21 in small oiehard apples, and +22 in nab apples. In each variety or 
form, liowevet, the actual mimbei of pips sometimes differed greatly from 
the average number. Differences in the average number of carpels were 
found 111 both the cultivated and crab forms, but w r eie more frequent in 
tlie second. The several varieties and species differed considerably in 
their capacity foi producing pips, the numbers of which varied greatly in 
the difteient fruits of the same trees The number considered as normal 
- 10 pips per tiuit was found in only a small percentage of orchard 
apples and but rarely in ctab ones. The* capacity for producing pips ap- 
pears to lx* a cliara 'ter inherent to the variety. Parthenocarpic fruit 
are found in the oichaid varieties and in some of the Mains species, but 
are not mimbeious. There is great irregularity m the appearance of a 
normal number of ovules (2 per carpel). Cases of suppression of the ovule 
are rare ; an excess in lelation to the normal number is more common in 
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cultivated forms than in wild ones. A comparison of the product ion of pips 
in fruit from flower? pollinated by insects and that from flowers pollinated 
by hand, showed very slight dilien nees. Tip production does not , thmdore, 
appear to depend on the way pollinisation is carried out. Theie aie con- 
siderable differences in the number (f pips l)etueen each truit and each 
variety, but the averages of the groups show that, in the most impiovod 
orchard varieties, the numbei oi pips N about double that of wild apples, 
and that huge fruit contains more pips than small fruit. 

329 - Tests of Western Yillow Pine Car Sills,. Joists, and Small Clear Pieces. — /.m 

MDRMA.NN, C \V„ In V S Dtpuhn nt nf Ai •nculhuc, Bulletin .p>; , jf> pp +* 1 n«s 

-j 2 Tables Washington, D C , Apiil V, t ot 7 

Western yellow pine, Finns ponderosa , is distributed over the greater 
part of the Western United States, but reaches its best development in Ca- 
lifornia. A variety of the species, known as scopulorum , occurs in the Rocky 
Mountains. 

In tlie bulletin under review tests of the mechanical properties of 
western yellow pine, with special reference to its use as a truetural 
material, are reported. The following conclusions are drawn: 

The strength values of structural timbers are influenced considerably 
b\ the defects lound in them. These values vary according to tin* grades 
in the gteen material, but the increase in strength from air seasonin'/ is'not 
uniform and does not \ ary with the grades. Seasoning greatly increases the 
strength of the wood, the inciease being greater and mote uniform in small, 
clear sticks than in structural timbeis, owing to the development of defects 
in the latter. Lowering the moisttue content of yellow pine causes it to 
become moie brittle. Western yellow pine is a liglitei wood than the othet 
western lumber species, weighing approximately /(>.() lb. pel cubic foot, 
oven dry, in structuial sizes. The dr\ weight oi clear wood readily sag 
gests its strength or weakness, but this factoi alone can not be depended 
upon to indicate comparative st length when stiuctural forms of various 
grades are taken into consideration, owing to the presence of defects which 
have an important influence on their stiength. 

A tabic comparing the strengths of various western species (Port 
Orford cedar C hum aery pur is lan somana Western red cedar Thuya 
plicala Vmabilis Hr Abies auuihih s Douglas fir Pscudolsuga Lni- 
joha Noble fir - Abies main! is Western hemlock 7 sit^a hcteio- 
phylla Western larch Lanx occidentals Sitka spruce - Puea s //- 
cltensis W T estern yew Tams bre 1 folia), based on tests of small speci- 
mens, is given. 
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330 - On a Babesiosis due to Microbabesia diver gens in the Dutch East Indies. 

— ■ SoHtfa, J. C. is, m tlic V mu {Djpjirtetn.’nt v in L'indbouw. 
N your held en Hmicl), No. XXVIII, 75 pp -j- 1 PI. -f- Bibliography of 5 Publication?. 
Batavia, ic>»8 

The small endoglobular parasites of live s {< ck lx longing to the genus 
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Babesia which occur in the Balkans m Finland, Germany, Holland, the 
T mtid Kingdom and Fiance arc the same ftom both a morphological and 
pathological point of \ itw In ill probability, those found in Italy, iNor- 
wa> and the Aigentme (pc rhaps those found m the north of Africa and in 
Igvpt as well) and so f u more or less completely desenbed, ought to be 
re ft in d to the prcMous ones 

In T ()i 7 the author disco\eitd in li\e slock imported into Ja\a from 
Atistiaha a sm til puasitie Babesia w hicli could not be identihed as the one 
oeunring m t lie atwm mentioned countries It is clearh smaller than 
Babesia bucmina while in the peripheral blood it has an elongated form md, 
m tlx spit tn and e spe e iall> in the hidne3s, a moie contracted and volumi- 
nous fotui w Inc Ji is also obsi r\ ed, m most c ase s in post morti m blood The 
geminate hums seen m the peripheral blood often separate then come in 
line (ii i single horizontal axis This parisi'c w is alre ut\ known undei 
Hue n mes Babesia bans, L dmr&ns and Puoplasma ar^cntinum , 
m order to obtain simultaneous t \picssion of its two cli n uteiistn pnqxr 
ties sm ill M/e md dneigcnt shape tile mthoi proposes to e 11 it Micro - 
bain sia dutt h ins 

Ilk lust symptoms ot niKtob ilxsiosis (known ilso m lunch, 
is di\ e lgcntiose ) difiei lit lit fiomthoM oi'lexi fc\ti on tile eomrary 
howeve alt e i death tlx bilt ippeushke ipneot j un in lilt false e ise while 
it u llnek md gieeiush in tlu ueoncl llcmoiili igie inf nets ol tin kttdncy 
weu found n ne uJy even t is* Splci on lu mi ippe us tube i < h u le 
tenstic suiij)t( in of tniciob ibesi sis which liuwtvu doe not e iuse such 
S( t n losse is te \ v le \ e i 

'J lx in< ( ill it i« n of Mur bedi la ouk puxluces i slight infection lol 
lowed b) lmuiiiuilv V< corci)n s to \I\cI u>\i w u d Siockmyn 'ltxas 
fc\ci and mu 10b ibcsio is do not gi\e uupio il n imuni \ on tlu eomrary, 
Ik wikis st Ue hit Munb(ibtsia eoulei ibsohde uniaimiU ag mist 
Babesia hi enuna whilst tin littei s| K ue ( nh gives piunl immunity 
igunst M uiobabe sia II tins is iiuc i will no loi gti be ncc< s 1 - u> to ln\t 
huiith loinoeulil on b\ J> bi^unmu since tliU with M m of abtsia which 
is much le *■ (Impious will suiiiee In Ja\ i t lie lute rm< eii n> liost is 
hoe phiht s an hah 

\i e old mg to Non IIjuxns md sosoni quinine bi sulphate is of 
use it tlx on < t <i mice turn onl} tiv panoblue appt us to be mefhc leious, 
bin nlnlmgan is peihaps lx ttei Initeted livestock she uld l)e put 
m tlx Inppons 

fix mltetu n lus toiiH to J i\a fioiu Austnlia lot this i cason the 
tut lu i leeommends that elx animils should be (lipptd befoie atid after 
sulmg the ships used is cattle boats and the cattle \ ms Hiould also be 
disinfected and not simply treated with strain. 

331 On the Treatment of Distomatosis of Sheep, vii loq 1 tK C ampin rendus de* 

'iLtinui dt l Atuttmie d l ncultuie eU 1 tanu \ol V, No,-, pp 54 O2 Paris, Jamurj 15, 

The autlioi, Dm etui of tilt Fr ictical School of Agiiculture at Chcsnoy 
(Loiut I r uu\ ) dcsciilxs l\]h limeuts midt on the school estate regard 
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ing the treatment of distomatosis ot sheep. These experiments dearly 
show the therapeutic value of the ethereal extract of male fern, and lead 
to the conclusion that the disease due to liver flukes (whose cysts are ingest- 
ed by the sheep when eating plants off contaminated, damp meadows, espe- 
cially Ranunculaceous plants such as Ranunculus lingua and R. fiammula ), 
a disease which, up to the last few years, was still refractory to treatment, 
is curable and that recovery is absolutely sure if the animals ate not al- 
lowed to become completely exhausted before treating them. 

The treatment consists in giving 5 gm. of ethereal extract of male fern 
mixed with 25 gm. of white, edible oil on 5 consecutive days. The cost 
of treatment per head is as follows 

75^111 of d hex ail exti.ut of in.i'le tern .it 150 fr per kn ] 7 S fr 

X 2 *> gm oi while oil .it 7 fr pu kg . <■ S 7 S h 

/'>/.*/ . . 4 ii 1111 ** 

On adding the co c t of labour, a total of -| 75 francs per head is an ivtd at. 

332 - Sorghum Seed as Food lo* 1 Pigs and Horses. — Sl So o •> . .t On. a\ u 

333 Live stock Rearing in Indo-China. uonmccuu, e d’Ayituitme Coiomau 

Gouvernetnent R&niriildcl'huloch{ni\ Hand Sent s No 10 ]i]i Il.ini 1 1 I< Iphoi-g, 1018, 

As it is at present, Indo-Chinese cattle Haling is fai fiom showing an 

importance in relation to its possibilities. The stock aie of mediocre quality 
and many legions, though sun a bit for pasturing, have a very small animal 
population. 

In addition it is important to avoid a cause of enot resulting fiom idle 
simpile examination of statistics * on the one hand, they are very ^ppioxi- 
niate , 011 the other, large numbers of cattle or buffaloes ate to W found m 
legions which in no wa> can lx called rearing distiicls. Such are the gieat 
plains of the deltas, almost exclusiuly oecup)ied by rice Helds, and where 
it is absolutely necessary to have laige numbers ot draught or butcher's 
animals. The conditions undci which the animals live are such that, far 
fiom prospering 01 developing, the stock win 11 v airivts the to, logins 10 
waste mole 01 less rapully and is almost completely lost foi bin ding pmr- 
poses , the Itw r young stock born are weakly and degem 1 ate*. 

A distinction should therefore be made between those legions pnodue- 
mg live stock and those consuming them. The same causes produce the 
same effects, and that which happens at Tonkin also happe 11s in Cochin-China 
and it could not be otherwise , both ot these count ri< s are really consumers 
rather than producers of live stock. In fact it is found that they are obliged 
to have permanent recourse to importation. 

It will thus be seen that we must go especially to Cambodia, Anuam 
and Laos in order to increase the production of live stock, which, of course, 
does not exclude the utilisation ot the appreciable reserves to be found in 
certain provinces of Indo-China and the central Tmd upper region of Ton- 
kin. The object of the present work is, t lieu foie, to consider the* resources 
Ui general, to find out how they may t>e 1 k>i1i utilised to the greatest degree 
and increased as regards quantity and quality. 
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It is very difficult to estimate, even approximately, the total numbers 
of cattle, buffaloes and pigs, as the heads of provinces can only obtain the 
necessary information from the native authorities who accept with closed 
eyes the figures furnished by the village chiefs, who, from district or for 
reasons that are not always avowable, always conceal a part of the total 
head of live stock. There are practically no sheep. 

The official figures for 1916 are given below . — 


Coutitt ies 

Bulls 

Cows 

Calves 

Buffalo 

bulls 

Buffalo 

COWS | 

Buffalo 
Calves | 

Swine 

Oh hm-Chin t 

7 " 5 ** 

46 603 

539 

r 18 691 1 

1 

FV 35 2 , 

1 

46 482' 

4 M 174 

Ton km . 

75 545 

Si 410 

34 99 i 

141 225 

15^813' 

76 060 I 

050 987 

Annum 

‘45 7 '’i 

107 368 

56 672I 

69 819 

75 3 S 3 

.9 855’ 

328 723 

iy.lOS . 

131 183 

1 24 678 

83 228 

543 

141 8n 

73 37 ^ 

82 150 

C.imiio 1 

262 506 

434 

T '>(>509 

14 0 701 

128 3 8 

9 / 254, 

1 

586 500 

1 

Tu\i' 

634 535 

533 555 

389 939 

618 979 

630 709 

334 034 3 663 534 


Cambodia is the only one of the couiitiies quoted above that has a 
permanent and important exportation of live stock. From iqoq to rc>04 
inclusive, 77082 head of cattle and 50 42 4 buffaloes weie exported from 
Iiulo-China ; account should b< taken ot the stoppage of exportation in 
iqij, as epizootics had lead the Philippine Oo\ eminent to lot bid their en- 
try. Thus, out of 5 veals’ expoits, there is a yc ally average of 15416 cattle 
and 7885 buffaloes, the greater pail of which came from Cambodia. The 
autlioi calculates that the total export from Cambodia was 75000 cattle 
and 55 000 buffaloes. 

The author (Chief of the \cteiinary, zooteclimc and epizootic St 1 vice 
of Tonkin) allows that live stock in Indo China increases by 5 to <> % per 
yeai, in .spite ot a much highei birth late. 

No matter what part of Indo-Clima may l>e considered, certain risks 
common to all the legions must lx* feared lor stock leaiing : first come 
the epizootics, but the losses due to floods or drought are sometimes much 
greater than those due to disease. 

Cattle plague is the disease most dangerous to cattle and buffaloes. 
Its severity varies according to the epizooty (they occur every b 01 7 years, 
but small centres of infection are always being reported which are fairly 
easy to isolate) and, during the course of one of them, according to the 
circumstances at the time, tile disease is very serious at ilie beginning of 
the epizooty, but its virulence gradually diminishes until it often becomes 
benign at the end. Buffaloes aie not so resistant as cattle. 

The disease is certainly endemic and the infecting organism remains 
in the natural pastuies, where, at certain moments, it becomes virulent 
owing to causes w'hich aie not understood. But the most serious epidemics 
are those introduced from the outside by cattle coming from China. The 
only measure* that might be* efficacious would lx* to forbid absolutely any 
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importation of cattle from the exterior, and this has been done by the au- 
thorities on several occasions. But practically ; t is very difficult to put 
a complete stop to the entry of stock owing to the winding roads, wooded 
ravines, etc. This state of affairs can only be improved bv a very complete 
sanitary organisation on all the frontiers. 

Cattle and buffaloes also suffer from other diseases, especially true an- 
thrax and symptomatic anthrax. 

Pigs pay a heavy tribute to contagious diseases ; swine plague and pneu- 
mo-enteritis :ause great losses ; cattle plague causes relatively little loss 
and the other infectious diseases are practically negligeable 

Parasitic infections are suppoited in a lemarkable way by live stock. 

The native population seeks meat for food more and more, and the 
chief obstacle to the wider spread of this food is its high price. In spite 
of the increase of public wealth it is probable that the end of this state of 
affairs is not near. 

Breeding is left to chance, which prevents any impio\ eiuent oi the 
stock. The education of the native remains to be begun as legards me- 
thods of bleeding and improvement. 

The author shows how the natives conduct leaiing in Tndo-Cliiu.i, 
and points out tile mistakes that weie made <>n stock faims run by Kuro- 
pean colonists who were not competent in the matter. At the present 
time these mistakes aie no longer made, and it may lx* said thal most of 
the colonists manage their stock suitably, while many are obviously pio- 
gressing. 

The Kuiopean breedei wants to get imported breeding cattle (01, more 
exactly, hall -binds) nt good qualitv native cattle, according to the nature of 
his farm, he would requiie one or the either variety ; in the large coife< plan- 
tations, which need gnat amounts ol manure, lie will requiie native cattle 
or those that are sufficiently eiossed so as to have a lai^er liame and to 
become butcher’* cattle with a fairly high yield ; the dairy farms require 
animals with om half or a quart ei ol imported blood, which yield more 
milk, but require* more attention. 

According to tlu case the planters or breeders have gone in one or 
the other direction as regaids breeding, uid sometimes both procedures 
are employed simultaneously. 

Some breeders have imported choice stud animals from France, but 
so far unfortunately in too small numlx rs. 

The imported breeds actualH represented in the colony arc : — those 
from Australia, with or without horns ; the “ Abondance ” Savoyard breed 
introduced into Tonkin by Messrs. Bokei. Bros, and which arc very resist- 
ant to the climate ; the Hindu breeds, present only in limited numbers in 
spite of their valuable qualities. Some Breton cattle, emportc-d some fif- 
teen years ago, have stamped their qualities on a tew descendants ; the au- 
thor thinks that this breed deserved a bettci fate and that rational experi- 
ments would give interesting results. 

These various crosses weie, at first, unde in order to start a daily in- 
dustry which has always been needed, and now more so than ever. 
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The production of butcher's animals that fatten better and have larger 
frames than the native animal has been attempted by some of the colon- 
ists. This aim has apparently not been attained foi it the live weight 
has been increased, yet the degree of fattening is not better than that 
reached by well prepared native cattle and the trade opinion is that the 
meat is not satisfactory. 

The breeders quite realise that they must not try to obtain products 
having too much Australian or European blood ; animals having one -quarter 
of blood me the only ones that seem to allow the improve -me nt of the breed 
while maintaining its natural hardiness. 

Fattening is, moreover, rarely completed It would be difficult and 
costly and so complete fattening is only attempted exceptionally, as in 
preparing cattle for a show, for example. 

The colonists utilise the products at their disposal as well as they can, 
but the economic question does not allow them to be prodigal on tins point, 
as the selling price does not give enough margin to allow oi great sacrifices. 
Pasturing in places where the grass is better and a few meals of cooked 
grains or sweet potatoes, make up the elements of their fattening, which suf- 
fices to satisfy the European consumers. It mav be added that, in the case 
of mature but not old animals, castrated early and prepaied as described, 
brought to the abattoir by short stages and in cool weather, the meat, though 
not as choice as that of Eutopean bleeds, is fairly tender and of $£reeable 
taste. 

from what has been said as regards the importance of the available 
stock aim llieir increase in numbers, it will be seen that, in the present’ state 
of l n do Chinese breeding, neither Cochin-China nor Tonkin can furnish 
stock for export purposes; Iheii requirements are greater than the pro- 
duction and the percentage annual increase is too nuall to be able to coun- 
terbalance the lack for a long tinn . 

The r esc m ices of Eaos me said to be important and the extent of the 
pastures in that country tends to confirm it But the information is of 
uncertain value and no definite conclusions can be drawn. 

Aunam might possibly piovidc some exports, but these would be li- 
mited by the large demand from Tonkin which will, it stems, continue toi 
the present . 

More pieeise information is available for Cambodia ; this country can 
< xport a considerable number of cattle and buffaloes. The maximum 
reached in 1910, a year in which 31 594 cattle and 15 965 buffaloes were 
sold to the Philip] fines, docs not appear to have surpassed the export 
capabilities of the country since, in 191 r , 22 184 cattle and 11 567 buffaloes 
were sent to Manilla. The average exportation may be equal to that of 
1910 for cattle and consukrabh higher for buffaloes. 

# yearly average number of pigs that could be exported from Indo- 
China, is according to the author, from 30 000 to 35 000 head. 

I lie chief quality oi Indochinese stock is its hardiness, no matter what 
species be considered, which is of the greatest importance given the 
influence of the environment. But this valuable quality is incompatible, 
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unfortunately, with certain improvements or specialisations ; the so-called 
improving crosses, which exaggerate certain functions, are in this resped 
the most injurious to general organic resistance. Therefore this should be 
taken into account. 

The author gives details regarding the qualities of the stock, the yields 
in meat, the prices of meat and live stock, present-day difficulties of trade, 
sales, markets, movements, transportation, exportation, the way to arrive 
at the necessary improvements, the possibilities ot trade with France or 
other countries. As regards the latter point of view, trade in live stock can- 
not be established between France and the colony ; it can only be carried 
out with the Far East, whose nearness makes transport possible ; trade 
with France can only be done with frozen or preserved meat. 

Sheep practically do not exist in Indo-China and there is little possibi- 
lity of their becoming important ; thus no wool is or will be produced. 

The trade in raw and prepared skins and hides is already of importance 
and will have a certain futuie. 

The author gives genet al considerations relating to the pastuu-s. for- 
age reserves and crops directly rel iled to slock breeding. 

He concludes by expressing the wish that the Government oi Indo- 
China will do all that it can to introduce the best bleeds U r improving the 
native stock into tin country ; buying and shipping a few liindoo bulls and 
cows would not load to ativ great expense ; these animals, kept in the breed- 
ing establishment « ol the Piotectorale, would permit a pure-bred herd to 
be built up as well as crossing with the native breeds. The company m of 
tin* results obtained by t lies* • two parallel piocedures would show the best 
way to follow'. It would then be possible to piovide owtieis whet he 1 Eu- 
ropean or native, willr'brccdine animals well suited to local needs and of 
such a nature as tc. bring local bleeding to an interesting degree ot per 
lection. 

334 Feeding Work Horses; Investigations in Kansas, U. S. A.— 

C W , 111 th* A /Huaural LtpenmbM s It'tnn, Kansu s s lyuultnnil ( oil t t ( u- 

cu’iu No t>2 {Bulletin 186 abridged), to pp. Mmhatt.m, Kansas, Novtinlui, our 

The feeding of draught horses (1) has lx*en studied much less than 
that oi other farms animals and less is known ol tin influence ol various 
foods and mixtures oi foods on horses than on oxen, sheep, pigs, etc. hi 
oultr to have some knowledge cm this subject the Kansas Agricultural 
Station made a series of experiments with army draught houses. 

Results : — The principal numerical data are given in the appended 
table. They show that, by replacing tlu* oats in the ration by a mixture 
of maize, j parts of bran and 1 part of lmseed oil meal, very satisfactory 
results are obtained although the inci eases in live weight were slightly 
less (Groups I and XV). 

Two rations containing equal quantities of maize- and oats but, in 

(1) EKpc.inmuls on the telling ot huises have l»»en summarised in : — R H)i 2 , Nos. 
038 *in<l 939 ; R 11)13, Nos 278 and 1^7, A’ 1914, No 1 18 ; R 101 s. Nos 4,409 

Q3Q ; R. tqiO, N.) IH)2 (Ed) 
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Principal results of experiments in the 
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Number of hordes 
in lot 
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ja 

is 

re >, 

V 

« 

£ 

> 

Number of days 
fed. 

Averse initial 
weight of horses 

lb. 

Average final 
weight of horses 

lb. 

Gain or loss in li\ 
weight 

Daily ration 

per horse 


Grain dally « 

per 1000 lb. live weight 


i 

< 





lb. 




lb. 









Oats 


12 

Oats 

10.51 

I 

76 

9-33 

140 

1131.-* 

1147 3 

+ 16.3 

PiairL hay. . 


14 










Maize .... 


12 

Maize 

XO.27 

II 

, 76 

8.34 

140 

nfio q 

1151.6 

— 293 

Prairfe hay. . 


X4 










Oats 


8 

Oats 

6.78 








Maize .... 


4 

Maize 

3-39 

III 

1 74 

10.44 

: 140 

1185 0 

1172.x 

— 13.9 

Prairie hay. . 


X4 










Oai^ 


8 

Oats 

690 




1 




Maize .... 


4 

Mai/e 

345 

IV 

76 

11.00 

140 

i»59-3 

11516 

— 7.7 

Timothy hu\ . 


14 










Oats. . . . 


8 

Oats* 

3.36 








Maize . . . 


4 

Maize 

6.72 

V 

6y 

11 oo 

no 

1 1 yfi.8 

1183.5 

— 13.3 

Prairit hay, . 


M 










Oat 4 * .... 


4 

Oats 

MX 








Maize 


0 

Maize 

5* 11 








Alfalfa nual . 


4 

Allnlfa meal . . 

3.41 

\I 

73 

tl.30 

no 

M77 7 

1169.4 

- 8 3 

Prairie hay. . 


12 










Oats 


4 

Oat* 

3,44 








Maize .... 


6 

Mm/c . ... 

5.16 








Alfalfa meal . 


4 

Alfalfa mtul . . 

3-44 

VII 

79 

11 00 

no 

1133.0 

1:56.0 

1" 30 

Tiun-tiiy hay 


12 

% 









Out 1 * .... 


4 

Oats 

3 39 








Maize . . . 


6 

Maize .... 

5.10 








Bran . . 


4 

Bran 

3.39 

VIII 

75 ' 

it. 86 

no 

- 11705 

1163 8 

— 6 ; 

Piuirie hay. . 


12 










Oats. . . . 


4 

Oats 

3-39 








Maize* .... 


6 

Maize 

5.09 








Burn. . 


4 

Bran 

3.39 

IX 

76 

10.40 

no 

1 >67 4 , 

U73-5 

4- 6.1 

Timothy hay . 












Oats . . . 


4 

Oats 

3.4X 








Mai/c. . . 


6 

Maize 

5 * x 








Linsred meal . 


1 

Linseed meal . . 

0.85 

X 

77 , 

10.00 

no 

1 1 70.0 

11675 

— 2.5 

| Pi aim liav. 


12 










‘ Oat'’ 


12 

Oats 

10.26 

XI 

18 

14.00 

140 

1181.6 

1163.3 

-183 

Pranlr hay . 


14 










Baric} .... 


12 

Barley 

10.86 

XI A 

3 

9.00 

140 

1 100.0 

1 108 3 

*f 8.3 

Prairie ha> . . 


H 










Main. .... 


8 

Maize 

6.80 








Oats. . . . 


2 

Oats 

1.70 

XII 

*7 

12 OO 

140 

11632 

1 188.8 

4* 25.6 

Alfalfa hay. . 


10 ’ 










Maue . . . 


6 

Maize 

5.16 






1 


Bran 
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feeding of drafthorses in Kansas 
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one case, 4 lbs of bran, and, in the other, 1 lb. of linseed meal, gave al- 
most identical results, except than the second made the horse's coats some- 
what better (Groups IX and X). 

In equal weights oats and barley proved similar as foodstuffs, but 
preference should be given to oats on ac xmnt of their better effect on the 
general condition of the horses (Groups Xi and XI A). 

In small quantities sugar is a good addition and suits the horses but 
substituting it for oats at the rate of 5 lbs. of brown sugar for 2 lbs. of 
oats proved unsatisfactory (Groups I and XVIII). Horses receiving this 
amount of sugar perspire more easily and more abundantly than others, 
but tlieii appetites ate very good and their coats shiny. 

A comparison between alfalfa meal and bran (Groups VT and VIII ; 
VT 1 and XI) showed that, in equal quantities, the food value of these two 
substances is nearly equal. Alfalfa meal reduces the daily food cost by about 
fco.ooq } per 1000 lb. of live weight, but is inferior to bran because it con- 
tains dust and initiates the mucous membranes. It may also be adulter- 
ated 01 piepared with more or less deteriorated alialfa. 

A mixture of alfalfa, maize and oats pioved less expensive than a 
ration of oats and prairie hav and gave a gieatei increase in live weight 
(Gumps XI and XII). 

Replacing 2 lbs. of maize and 2 lbs. ol praine hay by f lbs. of alfalfa 
meal did not reduce the cost of feeding (Groups V and VI). 

One pound of alialfa is estimated to have the same food value as 1 y 2 
to 2 lbs. 01 timoth) hay ar prairie hay , its use 111 the lation reduced the 
amount oi loughagc and concentiated ioodstuils consumed by 30 % for 
the liist and i(> 0 o foi the second. Tlu co - 1 of feeding was less and bhe gains 
in Ijm weight gutter 

Timothy hay pioved slight ly superior to ptaine hav. 

T11 calculating the cost ol the various iata>ns the following prices 
have been taken : Harley (15 cents a bushels, maize 55 cents a bushel, 
oats j<S *2 cents a bushel, bran $20 a ton, alialfa meal Si 4 a ton, linseed 
meal $35.50 a ton, blown sugar >>5 a cut, prank hay $1250 a ton, 
timothy liu) Si 2.5^ a ton, alialfa hay bic a ton. 

33 r > - Feeding Pure bred Draft Fillies , Instigations, in Illinois, U. S. A. - 

J h , is tlu* Unit) >s itv of Vltnois, 1 n tCtiUuuil hxp ,un nt Station Ltullt'tmNo i<)2, 
1>1> 1 ') h O T u Uibmi, IH , 1, i<)i<> 

Ten pure -bred IVrcheron fillies were subjected to finding tests during 
two ye us in older to ascertain tile efhcacity oi alfalfa hay, maize and oats. 
The experiment w T as begun on December <S, iqip and ended when the foals 
were put back on pastuie on May rqiO and thus included three winters 
and one sumiuet. Kqual parts of maize and oats were fed as concentra- 
ted foodstuii and, as loughage, exclusive!} alfalfa liay. The first winter 
the oats and mave weic ground, alter wards they were ted whole. Thei^ast- 
uie consisted mainly oi Poa prateusn, with a few other grasses. Kxccpt 
during the first 2cS da} s, during which the foals were given griin and liay 
ad lib., the giain was given m limited quantities and hay at the rate of 1 
lb. or more per 100 11 of live weight. 

[334-3 213, 
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The results show that abundant leguminous hay should form the basis 
of rations for young growing horses, and that the amount of grain neces- 
sary to produce good growth must be given. As the horses grow older 
the ratio of grain to hay may be safely decreased, indeed, good gains in 
live weight are thus obtained. In this experiment % lb. of grain per loo 
lb. of live weight daily produced good growth, except during a short period 
of scant pasture. 

The daily average gain in live weight per head throughout the experi- 
mental period of 518 days was 1.32 lb., the total gain per head being 1 ^3 lb. 
and the average giowth in height 8 inches. The average total quantity of 
luod eaten pci head during the whole experiment was 44.35 bushels of 
maize, 19.3O bushels of oats, 2.58 tons of alfalfa hay, and 4 /s acre of pas- 
tille. 

The aveiage quantity of food necessary to produce 1 lb. gain in live 
weight was : — during the fnst winter, 5.(7 lb. of grain and 4.27 lb. of alfalfa 
hay ; during the second winter, 9.23 lb. of grain and 1 j lb. of hay. The aver- 
age weight of the toals w T as 1 112 lb. at 1 year and t 5)8 lb at 2 yeais. 
Calculating the price of the foodstuffs at $ 14 pel ton for alfalfa hay, (>5 
cents per bushel for maize, 40 cents per buslud for oats, and Si. 50 foi pust- 
ule, the cost per lb. of live weight gained was 9.83 cents the hist winter, 
3874 cents the summe r, and 20.22 cents the second winter. The total cost 
of foodstuffs per head was, on an average, $(7.34 per year, and 8105.50 
ior 37 months. 

336 - Five Years Calf Feeding Work in Alabama and Mississippi. - Ward, w c 
.uul Jurdav, S S, m tht U s Dijhutmnt of A^uultuu, JiulUtu 1N0. (>31, 53 pp 
Wi fc hinr f tnn \pnl t < i iniS 

I. — WlNTEK FAmCNINO OF CALVES ON COTTON SUED MEAT,, COTTONSEED 
lllEIvS, COEN AND COB MEAE, AN1) ALEAL 3 f A HAY IN ALABAMA (iQII-iqij). 
The objects of the experiment wore 1) to determine the most profit- 
able* methods of bleeding and fattening calves for sale* at 1 year; 2) to coiu- 
paie the foodstuffs and mixtures of foodstuffs suitable for the winter fat- 
tening of calves in the south of the United Stab s. TL experiment, made 
at Suuitcrville , lasted 107 days (fiom November 17, iqir to Maich 3,1012). 
I f ort y -set en picked calves, between 0 and 8 months of age, and weighing, 
on an average, 37b lb. at the beginning, were divided into three lots, kept 
sepai atcly in paadoeks (with coveud shelters) and fed as follows:- - 

Lot j (iO calves) : - Cottonseed meal, cottonseed hulls and mixed hay 
(alfalfa and Johnson grass). 

Lot 2 (15 calves) : - A mixture of 2 / 3 cottonseed meal and % corn and 
cob meal, cottonseed hulls and mixed hay. 

Lot 3 (16 calves) : - A mixture of y 3 cottonseed meal and 2 / 3 com and 
cob meal, cottonseed hulls and mixed hay. 

For the whole experiment the axorage daily gain in live weight per 
head was 1.94 lb. in Lot i, 1,75 lb. in Lot 2 and 1.59 lb. in Lot 3. The co^t 
of the food ne^smry to produce 100 11 >. gain in live weight (according to 
the prices of food at Smnterville in 1911) w r as $5.14, $5.72, and $7.43 for 
each lot respectively. 
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Calculating the initial cost per lb. of the calves as 4 cents and their 
sale price on the farm as 5 % cents (deducting 3 % of the live weight at 
the time of selling to compensate for the loss of weight during transport to 
the buyer), the average profit per calf was $5.40, $4.30 and $4.07 in each 
lot respectively. 

II. — Fattening calves on cottonseed cake, cottonseed husks, 
GROUND MAIZE AND MAIZE SILAGE, IN ALABAMA (1912-I913) — The objects 
of the experiment were the same as that of the fiist. It was also made 
at Sumtcrville, using 48 calves of the same breed ana age as the first, and 
kept in the same paddocks. The experiment was begun on Novemt>er 
29, 1912. The 48 calves, which then weighed on an average 371 lb., were 
divided into three lots of 16 and fed as follows till March 3, 1913 : — 

Lot 1 : — Cottonseed meal and cottonseed hulls. 

Lot 2 : — A mixture of 2 / 8 cottonseed meal and % chopped maize, 
cottonseed hulls, and maize silage. 

Lot 3 : - Cottonseed meal cottonseed hulls and maize silage. 

As, on Mai ch 3, 1913 all the supply of maize silage was exhausted, it 
was no longer possible to keep the tluee groups and all the calves were 
kept together. They were then fed till April 29 (58 days) a ration consist- 
ing of cottonseed meal, chopped maize, cottonseed hulls, and mixed hay. 

Uuiing the first period, from November 29 to Marjh 3 (93 days), 
during which Lots 2 and 3 received maize silage, the a vet age daily gain in 
live weight pel head was 1.49 lb., 1.23 lb. and 1.40 lb. for each lot respect- 
ively. The cost oi food per too lb. of gain was $5.59, $(>.09 and $5.13 
respectively. During the second period, from March 3 to April 29 (58 
days), the calves gained an average of 1.09 lb. daily pet head a M the cost 
of 100 lb. of gain was $11.31. 

III. Fattening calves on cottonseed meal, maize, cottonseed 

HULLS, MAIZE SILAGE, AND ALTAI. 1* A HAY, IN MISSISSIPPI (1914-1915). — 
In 1914 the experiments on the feeding of stock made by the Department 
of Agricultuie in collaboration with the Alabama Agricultural *Station 
(from 1904 to 1913) were transferred to the tick-free district of Mississippi- 
Canton, in the brown loam section, and Abbott, in the black prairie sect’on. 
These districts are admirably suited to stock bleeding because of their soil, 
rich in lime, which yields abundant clover, alf dfa, and other fodder plants, 
and the conditions of which are similar to those of western Alabama where 
the first experiments were made. 

The experiment described, made at Abbott, aimed at obtaining new 
data on the use of cottonseed meal alone or mixed with maize to fatten 
calves for market, so as to complete the conclusions drawn in Alabama. 
The 40 calves chosen were given a preliminary period (from October 25 
to November 13, 1914) to get used to the conditions of the experiment. 
On November 14 they were divided into three giou|)S and placed in a well 
ventilated byn\ Here all the lots were given maize silage ad lib., and 
cottonseed hulls and alfalfa hay in varying quantities during each of the 
five periods of 28 days into which the experiment was divided (it finished 
on April 5, 1915). In addition Iyot T (14 calves) leceived cottonseed meal, 
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Lot 2 (12 calves) a mixture of 2 /s of cottonseed meal and % of com ancl cob 
meal, and Lot 3 (14 calves) a mixture of these two foods in the inverse ra- 
tio (% : 2 /a)- 

Throughout the experiment (143 days) the average daily gain per head 
was 1 .71 lb., 1.87 lb., and 1.59 lb. respectively for each lot. According to 
the price of the foodstuffs at Abbott ill 1914, the cost of 100 lb. gain in live 
weight was $6.34, $(>.34 ; and $7.40, in each lot respectively. 

IV. — Fattening calves on cottonseed meal, maize, alfalfa hay, 

and maize SILAGE in MiSSiSSirri (1915-1910). — The experiment was car 
ried out at Abbott and aimed at feeding the calves for a longer period than 
in the preceding eases and giving a larger grain ration so as to obtain let- 
ter finish for the market. During the winter 1 5-1 c>j f» three lots of calves 

(aged 7 to 8 months and just w’eaned at the benginning of the exj>erimcnt) 
were fed duiing 15O days in a large ventilated byte divided into stalls. 
They all received maize silage ad lib ., and 4 lb. of alfalfa hay per head daily 
In addition. Lot 1 received per head daily 5 lb. of cottonseed meal, 
Lot 2, 2 lb. of cottonseed meal and 8 lb. of maize, and Lot 3. 12 lb. of 
maize. 

During the 156 da} r s of the experiment the average daily gain per head 
was 1.74 lb., 1.71b. and 1.8 lb., in each group respectively. The calves of 
Lot 1 grew in size, but did not fatten as rapidly as those of T^ots 2 and 3. 
At the beginning of the experiment the calves were valued at 5 cents 
per lb., of live weight, at the end they were sold at St. Louis, Lot. 1 for tf8.il > 
per 100 lb., Lot 2 for $8.5 and Lot 3 for $8. 6b. 

The calves were kept in concrete floored stalls without litter. It 
was, thus, easy to collect and weigh the solid excreta (a laige part of the 
liquid excreta was lost). The average daily weight of the excreta during the 
156 days of the experiment was 29.2 lb., 26.2, lb., and 21.3 lb. for Lots L 
2 and 3 respectively. 

V. - Makket fattening of latk-bokn calves in Mississippi (iqiO). 
— The experiment, made at Abbott, aimed at determining the best method 
of fattening for maiket calves born too late (end of spring or even summer) 
to 1 * fattened profitably during the following wintei. A certain luimbu 
of calves of this class were left with their mothers during the winter i<u5 
1 91 0, weaned in the spring of 191!), and put to pasture on May 5 so as to 
be ready for sale during the autumn or winter. They were divided into 
two lots which, in addition to pastille, 11 eeived in one case, cottonseed meal, 
and, in the other, a inmute of % oi cottonseed meal and 2 / 3 mai/e. As the 
exceptional di ought oi the summer had greatly reduced tin glass of tli«* 
pastilles, it was found necessary to increase the concent! ated food ration 
of each lot ; in Lot 1 it was increased at first about three times, and, 
finally, four times ; in Lot 2 it was first doubled and then increased six time 4 ', 
'file calves weie thus fed till October 30. 

During the period from May 5 to October 30 (179 days), the average 
daily gain was 3.41 lb. in Lot 1 and 1 .Oj lb. in I/)t 2. Fiom October 30 
the calves were limsheil in the byre. The two lots, kept in .separate stalls, 
received the saint* concentrated food ration as before and, in addition, maize 
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silage as roughage. They were thus fed till the experiment ended on 
January 5, 1917. 

During the 67 days of this finishing period the average daily gain per 
head was 1.40 lb for Lot 1, and 1.52 lb. for Lot 2. The calves fed maize, 
weie fatter than the others and gave a higher meat yield (54 7 % as com- 
pared with 52.8 °o). 

In estimating the profit made on the sale of the calves the concentrat- 
ed foodstuffs were calculated at their 1916 price at Abbot, maize silage 
at $3 per ton, the pasture ot one calf during 28 days at 50 cents, the cal- 
ves at $5 pel loo lb. at the beginning of the experiment and $8.05 (Lot I) 
and $8.48 (l v ot 2) per 100 lb. yielded at the St. Louis slaughter house. The 
profit found was $10 per calf in Lot I, and $9.64 per calf in Lot 2. 

337 - The Economical Winter Feeding of Beef Cows in the Corn Belt of the United 

States. — Cotton, II S , ami Thompson, E II , in the U S Di partment of Agriculture, 
BuHtttn No. (us, pp -f * 1 h'ie: Washington, November is, mi 7 

Aii investigation made by the U. S. Department of Agriculture in the 
corn belt during 3 years has shown that when fattened calves are sold there 
at a loss it is usually on account of the excessive maintenance cost of the 
breeding cows. This cost must, therefore, be reduced by more eco- 
nomical feeding, especially in wintei and the authors show the necessity of 
making more use of the by-products of the farm (corn stover, straw, etc.) 
and of paying great attention to the comjjosition of the ration. 

The maintenance cost of bleeding cows and the cost of producing 
fattening calves (usually sold to be fattened) were ascertained by enqui- 
ries on 1 000 farms. O11 478 farms puulucing calves to be fattened as 
baby beef, the cost of producing a calf, at the time of weaning, varied 
from $ 25 to $ 50 and was, 011 an aveiage 8 37. 

The breeding cows of these 478 farms weic dixideit into four gioups, 
according to the number of nutiitive units contained in their latum (see 
Table I). 

Tabu: I. - Jiffnt of various amounts of winter food on the cc monacal 
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These results show that in Lot III and IV huge quantities of food were 
wasted. At weaning, 800 calves from the (ows ot I,ot I were sold at an 
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average profit of S 4.60 per head, whereas the 700 calves of Lot IV wcie 
sold a t an average loss of $ 8.90 per head. 

The results obtained by the feeding methods adopted on the 478 larnis 
are sumnuui^ed in Table II. 


Tahle II. — Average pcrcentual composition of the rations with respect to 
the variations in the percentage of cheap roughage used. Influence of 
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This table shows that the cost ot wintci feeding decreases as the pro- 
portion of loughage in the ration h increased , when this proportion ex- 
ceeds 80 % tile cost of feeding is half that when 1 o roughage i^ fed. The 
use of concentrated foods (grain), though sometimes advisable (but ding 
pure-bred stock, or for show purposes! may often H* more or less com- 
pletely supprts-ed. On 15 f ot the farms studied the breeding cows weie fed 
maize for at least part of the winter, raising the average cost of winter 
feeding to $ 17.10 per head, as compared with $ 1 4.80 for cows itceiving 
110 iuauc. In spite of its food value, maize silage co^t relatively more 
than a huge proportion of umgluge. 

33S Researches on the Use of Mustard Seed Cake and Meal as Food for Dairy Cat- 
tle, in Denmark. Mft! nit' Yu \\\1 'o up O l.iw.o .1 1 m 

Feeding experiments made at the Royal Research Laboratories at 
Copenhagen by Messrs. Lkegerard and Rasmussen, during * he winter ot 
1917-1918. 

In spite ot the fairly pronounced bitter flavour of mustard seed cake 
and meal, the test animals in general did not refuse them The cows of 
Group I received, per head per nay, 1 9 kg. of cotton cake, 4b kg. of beets, 
2 5 kg. of hay and 2.5 kg. of straw. Those of Groups II and III received 
the same ration as those of Group I, save that half the cotton cake was re- 
placed by 1.24 kg. of mustard seed cake and 1/24 kg. of mustard seed meal 
respectively or, in other terms, 1 part of cotton cake was replaced by 1.3 
parts of one or other of the respective foods. 

Results. - - For milk production, r.3 parts of mustard seed cake or 
meal had the same food value in the ration as I part of cotton cake. 
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Each of the two foods tested tended to render the butter more soft 
and might , in this respect, be compared to rape or stiiiflowcr cake. 

Mustard seed enke or meal should T>e introduced into the ration by 
degrees, up to a maximum of 1 25 kg. per bead per day for ordinary cows 
and X.50 kg. tor very good milkers. 

3 19 - Stock Rearing and the Meat Trade In Brazil. — 0 Cnador Pauinta, Ytai xiij, 

NTo j-*, m 07 l i l ; iK S 5 o Paulo, JX-wmbu, 

Data taken from a paper presented by Sig. SimoES Dopes, deputy for 
the st.it< of Rio Grande do Sul, to the President of the Brazilian Republic. 

Dining the 5 year peiiod 1913*1917, Brazil, once a country importing 
moat, became an exporter, as is shown by the following figures : — 



Importations, 
in metiic tons 

Exportations, 
in metric tons 


1913 

1917 1 

1 1913 

I 

1 

l’rnzm Hunt 

1 

0 

0 

1 

0 

66 451 • 

J)iu*a nunt . 

*4 

I 570 

21 

} 1 56 

Ti»iu<l mint 

353 

23 

^23 

2 560 


Totnh 1 14 124 

1 593 

244 

13 167 


* In tlu lirst , niunttuol 40 607 metric toils (J S Twvrks, Ihoterin , Si'rtc de Vul - 
’rmsafth) St/( nhfiui, Vol XVII, Pt 1, pp 1 722 JUug.i, Jaiiuaiv 1 01 0) 

Aeooiding to the “ Annuario estatistico *' (Statistical Animal) for 1913 
issued by the Ministry of Agriculture, there were 30 705 400 head of cattle 
in Brazil in that year. Allowing a utilisable yeaily production of 20% 
(aceoiding to M. Cosniek, this production w\.s 30 % in France before the 
war) and an annual increase of tip* Herds of 1.5 % (which is a reasonable 
ligiuo, foi the official figure's foi the last few years put it at 3.3 %in the state 
ot Rio (iiamfe, and the herds of the state of Sao Paulo, Panina, Matto 
Grosso and Goyaz. weie said to increase by 7 % at the last Zooteelmieal 
Congiess at Sao Paulo), then taking the round figure of 30 million bead for 
mi-:, w get, lor 1917, a population of 32 31'" 5rc> adult cattle, while an- 
other 6 363 703 head will also be available*. 

Dining the 5-year period 1913-1917, Brazil cxpmtcd: -- 103 467000 
kg. of frozen meat (which, at 250 kg. of meat per animal, repiesents 
fi 5 868 head of cattle) ; Tl 500 000 kg. ot dried meat (which, at 75 kg. per 
animal, u presents 153 333 head) ; 4002000 kg. of tinned meat (which, at 
80 kg. per animal, represents 50 000 head) ; that is, a production of 617 000 
cattle in round figure*. In the same period the internal consumption in- 
creased by 186000000 kg. (increase of population from 24 'o 27 millions; 
average vcaily consumption psr head of 62 kg.), repiesenting, in lound 
figures, 734 000 cattle ; thus the exportation } the incret so in internal con- 
sumption represent 1 361 000 head which can be slaughtered without mak- 
ing inroads on the main body of live stock. 
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It can be foreseen that with the progress of the frozen meat industry, 
that of dried meat will finally disappear, as it did in the Argentine. How- 
ever, it is still vety impoitant, as is shown by the fact that, in 1917, there 
was a national production of 58 500 metric tons (46 000 in the state of Rio 
Grande), with an importation of 1 600 metric tons and an exportation of 
4200 metric tons, while the internal consumption was 55900 metric tons. 

340 - Cattle Raising In the Dominican Republic. — mc lean, a., in Commerce Reports , 

No. 147, p. 1151. Washington, D. C , 1918. 

Cattle raising is among the most promising industries in the Dominican 
Republic. There are said to be 3 000 000 acres of land suitable for grazing 
in the Republic. These lands are well watered by numerous streams and 
rivers, on which guinea and other grasses grow luxuriantly. With one or 
two exceptions there are no large ranches, although nearly every farmer 
has a few head of cattle. Good grazing lands arc held here at §30 and more 
per acre. It is not known how many cattle there are, but the supply 
is ample for local requirements, with at times a small surplus for export, 
mostly to Porto Rico and Haiti. 

The principal breeds of cattle are Holstein and Porto Ricans, crossed 
with the native cattle, the average weights of which at 5 years are 400 to 
500 lb. The cattle could no doubt be greatly improved by the introduc- 
tion of better breeds and scientific management. 

While some minor diseases exist among the cattle, they are on the 
whole healthy and comparatively free from pests which are so common in 
other tropical countries. The cattle are left in the open all the year round, 
and no barns are provided for their protection. 

Cattle aie usually slaughtered in the municipal slaughterhouses, and 
the meat placed on sale at the markets the day following. Most of the 
by-products arc wasted. The hides are arsenic cured, and the greater part 
are exported. There is, however, an increasing amount of hides tanned 
in tliis country and used locally in the manufacture of shoes, saddles, and 
harness. 

34 * Companion Bitwam the “Gujerati” and “Delhi” Breeds of Hindoo Buffa- 
loes for Milk Production* -Smith, VV , III tin Journal of Damn and lhut \> Tat m<n , 

Vol VI, l‘t t, ]>p 2 -j- 2 1* igs CiUntti, Oitnbii, i<)i8 

Up till learnt years all the milk produced near Bombay and consumed 
iu that town was supplb d by the Delhi (Nurrali) and Jaffrabadi breeds of 
buffaloes. The last few yea is the small “ Gujerati ” breed, more commonly 
known in Bombay as " Surti ”, was introduced into this district, where 
it is doing well because it is quiet, cheaper to buy and feed and a better 
milk prodicer. On August 1, iqi 6, a herd ot 48 Gujerati buffalo rows 
bought iii the Anaiul del Guggcrut district was formed on the Military Dairy 
Pa mi at Kiikec. During the first lactation period these buffaloes gave 
an average of 2 756 lb. ot milk per head. On September 20 a herd of 48 
Murrah buffalo cows bought in the Robtak district was formed. Dining 
the first 1 ictation peiiod they gave an average of 2 504 lb. j>er head. 

The average price of the first lot was 126 rupees each, and of the sec ond 
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239 rupees . The rations fed contained equal quantities of grain, but the 
Gujerati buffaloes consumed 15 lb of hay and the Murrah buffaloes 20 lb. 
The average live weight of a Gujerati cow is 880 lb. and that of a Mur- 
rah cow 1 320 lb. The composition of the milk is about the same tor both 
breeds (8.4 % of fat and 10.8 z % of iat-free matter in the Gujerati breed, 
and 7.5 % and 10.14 % respectively for the Murrah). 

The Gujerati breed has been introduced into the furthest districts 
of India and done well then*. It may be said to supply the best Hindow 
buffalo milk Its one defect is that it yields little meat; it is for this 
reason it is cheap as all animals au* finally slaughtered. Gujerati buffaloes 
are greyer thin the Murrah oiks, which arc usually a brilliant black; 
light grey rnaiki- on the breast are considered a sign of a good milking 
family. 

J42 - Sheep Breeding and Feeding (u; Investigations in Texas, U. S. A. — jnms, 

T M,m the /it./s A^tuuUumt 1 i/>n/w«n/ bfatmn liullthn No 20^, jj pp Austin, 

'I j r i 1 - 1 nnt.it v, 1 m r 7 

The ex]x*ri merits dc-mbed ainud at detei mining which of the molt 
common bietds of ranis wIkii crossed with fmc-woolled ewes gi\e the most 
satisfactory and strongest lambs w lien bred and fa+tmied under Texas, 
conditions J ; or the c\]x*riments wen t sod 1 [8 good Rumbouillet ewes of 
the same* type and bn d in the same manner, and kt pt .it grawk They wore 
divided into b lots solved by . 1) Rambouillet, z) Sluopshito, 3) Hump- 

shire, |) Southdown, 3) JJneoli , f») half bud Ciraeul Lincoln lams respect- 
ively. There vmtc u<> land)*-, .ill h**altliv and sttoiig front both. The 
highest average wi ight was obt. »iiu d wit lithe cross Hampsluie - Rambouil- 
lef , the Lincoln \ Kambouilkt cioss iravt the gieato^t total gain and fat- 
tened most lapidly. The co.t oi hiding the 1 m 1 unbs pel ion H,. <,{ g, im 
throughout the e\]xiimcnt wms, fiom Octoixi 13-Jandat} 5, 8 ].jz, 
and from Januan <>-17, $ 3 03. 

Tlx* live best lambs woie .'boson from each gionj) and tatlmcd bom 
January h to Match 8 to be shown at tin* National Ivulers' .,iid Bleeders’ 
Show. Lining tins polio i the cost of let ding pel lot) lb gam w is 8 b.32. 

\t the show thc\ were classed in the following d< oioasing ordu : Lm- 

(1) Altlu l«»wi v^ru 11 It 111 .1 J St itjou (Jowt Vn/n n hu \/Oi No.'S) coins 1 - tnuWirsoN 
iii.kU .1 *0 1 n nf h < ilinc' tisU with lambs whii li .iiiiud il ion p «i m. 1 li \<ilm ol Uk jih.iI 
.mil \v »ol ,ni(i tin 1 lost ol pimhii lit >n oK mu ol tin piiniipi’bunl 'l In iimiI S uiliUown, 
ShropUnu, tKinii], Silfuk. Tam >In, Cot wnlU, I)»oit, Wut.n. , m<l Sh< pshm *■ Ultimo 
uo-^sluip Thi iu v '.tinhon t.iMnl ■* yiur , tin In 1 1 M JMno ■ k » * 1 1 \ ‘ .md tin ^i> 
inml ion J'ln H»>1 pu lb mm in livt \\ r . nrlit 1 >1 On tw » K «■ 1 wis CotsnolU 

’ ‘ nts, bmioln j.S v kuS, R mil) nulli 1 (i K tmnv) ,<»i i.t LikoIi i 2. munis, 

S »u ilu lowu i.»»’i<iit >Slir«*p hiu no uni L , Uxl< m us nH 1 . .Snlft k ’ t (> 

\t tin S mtli D k it, i Wn u uMio.il S'. it. on (South Dakcta Hul efti No 1.7) Wiison 
m. uli .m iK ( i 1 uni lit mil. 11 to tint of Uk .111th >1 likuiglln iui.i^s i.t tin nuilt of 6 
I i'«-t Til i*U with . 1 lot il <»t nil mil) IK fonml fliit 1 ht ijiuntiU (m ) of tom mti.it- 
n! looil iiipnm! t » pimhin 1 11 ) i* m 1 n h\« Wi id'l w Cobwo il -.21 Oxioiil s* 4 
Kami) milh t «><>i S nithilimn s.«o, ShiopUnx 11 nnp-hin fAvthiu) - v S<.e 

«it«»n R Anu , no', No nn 1 |/i/) 
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coin X Rambouillet Hampshire X Rambouillet, Southdown X Rambouil- 
let, Rambouillet-Caracul X Ranilxraillet, Shropshire X Rambouillet. 
Throughout 1 ho experiment, from October to March, these lambs consumed 
8.06 lb. of dry fodder per lb. of gain. 

During all the tests the animals were given salt. The salt troughs were 
slightly modified so as to apply pine tar to the animals nostrils with the 
obje:tof keeping a w\iy gad-flies; this device seems to have been successful. 
The troughs weie 4 inches deep, 6 inches wide, and .1 feet long ; along the 
whole length was a board 3 ](> inches wide fixed at 2 */ 2 inches tioni the 
bottom A piece ol sheeps 4Jn was nailed on te/tliis shelf, wool upj>ermost. 
Hath evening, shoitly lx fore each lot of lambs was taken back to the fold, 
this skin wi s mm kid with pine tar. 

3 n - L° 85 ons in Pig Breeding in the Elementary Rural Schools of the Anitcd 

States. -- Milli.r, K A„ iti the U S of Igncullurt, Unlit ini N<> 046, 

^3 up. -f- is Fiji's. W i«>liiiiLtoi). Ajml s, un8 

The ant hoi first deals with the importance of pig bleeding in the Unit- 
ed Stales (according to the census (jf Janiiai) i, 1917, the stocks aie : 
pigs b> 45J 000, slice p 48 (83000, milch co\vS 22 (>,8000, othet cattle 
40810000, horses and muks ^5 (mk>) and the educational value (in 
devekping observation, etc.) to lx 4 derived from lessons in pig bleeding, 
including practical exercises, obsc nations in the principal breeding cen- 
tres, I lie use of pig performance re and cards, sketches of sties, etc., as well 
as the application ol the principles learnt at school to tile home sties. He 
tlu ;i desuibes tins instruction, m q concise lessons, together with tile exer- 
cises st t and publications to lx* consulted (the Jumna s' Riilldui* of the De- 
partment of Aguulturc) The questions treated are : - 1) types and 
bleeds* 2) sties, 3) judging of the pigs ; 4! fattening pigs foi polk; 
5) choke of bleeding animals ; 7) tau of sows and pigs ; 8) food , q) hygiene 
and diseases. 

344 - Swine Feeding in Wyoming, U. S. A. - rmm \ i> m Ui< Vnuuiutv of 

Wvmn A 'nut ttnil E\pnun ni Suil’nn, Hulhim N< 11 1, h pj> I,ii<uiiu, VV\nm 

1IU T TulV H)17 

f'ifteen pigs, oi an average weight of 87 lb., were di\ ided into tlnee 

lots and ltd during 70 (lavs as follows : - 7 a>I t, ground bailey; Lot 2, 

gunind f >ai It v 4 meat meal in tlu ratio of q : 1 ; J.ot 3, giound rye. The 
cost oi the foods ai d ol l lie pigs was : grain $ 25 pe r ton, meat meal 
$ ro fxi ton, pigs, bought i ;.oo, sold S <1.40 j>ei 100 lb. 

Tot 1 math a daily auiuge gain of 1.4(1 lb. with a consumption of 413 

lb. of food per 300 lb. gain, at a cost ol 85.1b pel 100 lb. gain. I v ot 2 

gained on mi axtuagt 1.74 lb. a da}, with a consumption oi 7,70 lb. of food 
pti 100 lb of gam at a cost of 8 5 18 per 100 lb. gain. I/)t 3 made an 
average gam ol 1.53 lb. daily, with a consumption of 384 11). of food per 
loo lb. ol gain t osting $ 4.35 pel 100 lb. gained. 

Dining tlx lust six wttks the giam was mixed w'ith water and given 
to the pigs immediately alter ; during the last foui weeks it was soaked 
lx tween the meals. Soaking incieaMd the amount of grain consumed aijd 
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the grains in weight, but did nol modify appreciably the weight of food con- 
sumed to produce the unit of gain. 

345 - The Self Feeder for Hogs, in the United States. — ashbrook, f g. and gong- 

Wi.it, R It , ill the* V s JJi fra it me nt of Agriculture , Farmers' Bulletin , No* 906, 

12 pp -} H 1'i^s W.r him?1c »ti, iHunibn, mi 7 

In a test made at the I experiment Farm of Beltsville, Maryland, two 
lots of 9 pigs were fed foi 70 days, one from an ordinary trough, the other 
from a self feeder, on uuize meal, middlings and tankage. Ix>t 1 made a 
daily gain of 1.04 lb. per head, consuming 410. 1 lb. of food per ion lb, of 
gain. Lot 2 made a daih gain of 1.O2 lb. per head with a consumption of 
job. 4 lb. ]h 1 200 lb. gained. 

In anothei test lasting 28 days, 5 pigs left to graze in a rye field and 
receiving in addition a mixtu.o of maize meal and tankage (38 : 1) in a self 
feeder, made a daily axeiage gain of j.Oi lb. per head, consuming, in addi- 
tion to the pastuie, 3^2.8 lb. of food per 100 lb. of gain. Five other pigs 
put to graze in a rye field and given in addition a mixture of maize and tank- 
age (ib.3:i) in ;> self-feeder, gained 1.53 lb. per head daily, consuming, 
in addition to Lin pasture, 7,31.7 lb. of food per 100 lb. gained. A third lot 
of 5 pigs allowed to giaze in a rye field and given at the same time a 
mixture of maize meal, middlings and tankage (5:4: 1) (hand fed) made a 
daily gain of 2.48 11). pet head with a consumption of jbq lb. of food per lb. 
gained in addition to the pastuie. 

The results obtained in the vaiious agricultural stations of the United 
States with about (>oo pigs, show that, on a geneial average, pigs led in or- 
dinary troughs consumed 5.47 lb. of food daily per head and gained 1.23 
lb. per head pci day with a consumption of 4 lb. of food per 100 lb. of 
gain, wheieas when pigs weie led from a self- feeder the eoriesponding fig-* 
uics weie 8 lb., r 0 1 lb. and 4 1 7 lb. When pigs lane a well-balanced ra- 
tion distiibuted .so that it neithei spoils noi wastes, they eat more and make 
mole lapid ami economical gams than when fed in 01 dinary troughs. 

Details and illustiations me gi\en oi the construction of practical and 
economical seU-ieedcrs. 

- Breeds of Swine in the U. S. A. \-aiimnek.. g r , m v s j> t partm ntof Ajruuituii, 

t'armm* Hulldtn No 7f>s, )<* i»i> } 1 4 gl< 11, i> C Manh, 1 7 

The writer gives information concerning tne various breeds of swine, 

’ their origin, general appearance, development and adaptability. 

There are two distinct types of swine, the lard and the bacon types. 
Swine of the lard type far outnumber those of the bacon type in the United 
States. The lard type is preferred by the people of that country, con- 
sequently the majority of feeders produce the rapid fattening, heavily 
fleshed lard type. 

The bacon type is not raised extensively in the United States. The 
production of choice bacon is more general in those countries where the feed 
of the hog is more varied and where maize is not relied upon as the prin- 
cipal grain for hogs. 

The principal breeds of the lard type are Poland -Cliina, Berkshire, Ches- 
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ter White, Dur 00 Jersey and Hampshire. The principal breeds of the bacon 
type are the Tamworth and the Iarrge Yorkshire. 

There is no best breed of swine. Some breeds are superior to others 
in certain respects, and one breed may be better adapted than another to 
certain local conditions. This is a matter which the farmer will have to de- 
cide for himself. 

347 - Lute&r Cells and Hen Feathering. — Robing, a m .wa mokg\n,t it , i» 7 he 

Journal of Gtn tal Phy>iol<wY t Vol. I, No i . pp. 127-131 *1 4 Pigs. liiiltiiunu*, 81.pl- 

cinbir, 1017 

Yearly all fowls have «oxual dimorphism of the plumage which often 
affects its colour. In the Sebright breed, however, the plumage of the cock 
is almost idcntxi 1 with that of the hen. I11 other breeds, such as the Cam- 
pine and Uaml mg ones, adult males are found sometimes having the cha- 
lacteiislic plumage of the cock and sometimes that of the hen. 

Borjm: ai.d PRARi, have shown that the hen's ovary contains a group 
of cells which, after laymg, collect together in the follicle, pi odneing there 
a yellow pigment similar to the luteai pigment of the cor pul lutnwi of mam- 
mals and named by them “ lu tear cells They have also shown that the 
testes of the male do not contain these cells. GoouAU'dias shown that 
hens and clucks subjected to ovariotomy acquire the plumage character- 
istic of the male, but this opciation is not sufficient to determine the part 
eventually play* d by tin- lutear cells in the formation of plumage. If, 
in the testes of the Sebright cock, were found an clement which docs not 
exist in cocks of nonnal bleeds and is, at the same time, peculiar to the female 
organism, the tluory that these elements lorm the factor of hen-feathering 
in the Sebiight «ock and hen would appear vety piobablc. A11 histological 
examination of the ‘testis of a Sebiight cock showed the ptesencc of a group 
of lutear cells appaieutly identical with those* oi the hen. It seems to be 
the secretion hom these cells which suppressors cock feathering in the Se- 
biight cock. In suppoit of this conclusion one of the authors has recently 
shown that castuiting the Sebright male detei mines the appearance of 
the 1101 mal cock feathering. Then suit of this castration b . then, iden- 
tical with that of o\atiotoiny reported by Coonuj*:, ami is caused by the 
suppics^'on of the lutear cells. It should lx* noted that castration of the 
males oi noim.il bleeds of low Is determines no modification in the charac- 
ter id llie plumage. 

34s - Experiments on Feeding Poultry with Dried yeast. -- Konvic, i u tin ir.s/n« 

Hr cun t , t «)i s, p t is, <ptot» din H/tts 1 in it Malti in, Y» .11 VIII, NT<» iS, p N.lhcj.IJi 

ci mix 1 , if)] 1 * 

In these experiments, each fowl received : three times a day, one ounce 
of a mixture of n.q kg. of dried yt a at | 3.6 kg. of maize f 3 0 kg. oi wheat 
4 “ 4 kg. of oats * ad lib., a dry mixture ot equal weights of maize meal, 
crushed oats, wheat bran and middling ; once a day, one ounce of grass, or 
green oats, or beets. 

Compared with meat scraps, the dried yeast increased the egg produc 
tion by 8 % witli fowls kept enclosed, and by 4 % with iowls running free ; 

[ 346 - . 148 } 
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in addition the fowls gained weight and were in perfect health. Again, 
dried yeast was efficacious against scouring in both young and adult birds. 


J 10 - Turkey Raising. — Wi£t\Nr, A S (Animal Hu 4 > uiriry Division), in V. S Department 
of Agriculture, Farmin' Hut U tin 791, 26 pp 4 - Washington, D. C , Marth, 1017. 

Full directions are given for raising turkeys, the points discussed being 
the turkey industry in the United States, profits from turkey raising, va- 
rieties, management of breeding stock, incubation, brooding, fattening 
for market, caponising, marketing and diseases. 

For several reasons the number of turkeys in the United States is de- 
creasing. According to the census of 19 >0 there were in the United States 
at that time (> 594 695 turkeys, while by 1910 the number had decreased 
to 3 h88 708. Poultry dealers throughout the country state that the de- 
crease has continued ever since the last census. The principal cause of 
the decrease is that as the population of the country increases farming 
becomes more intensive, and every year the area of range suitable for tur- 
key raising is reduced. Furthermore, the high mortality among young 
poults as ordinarily cared for on the farm, the outbreaks of disease, parti- 
cularly of blackhead, among the turkeys in certain sections of the country, 
together with serious losses resulting from the presence of predatory 
animals in other sections, have tended greatly to discourage the turkey 
industry. 

The average price received by the producer for live turkeys ranges 
from about 12 cents a pound in Texas to 25 cents in parts of New England. 
During November and December 1915 the price averaged about ij cents 
in Tennessee, 13 1 in Mississippi, 14 l /> in Missouri, 17 in Ohio, 20 in Ca- 
lifornia and 21 in New York. 

Turkey raising, as ordinarily engaged in, is aside line upon the general 
farm. For those who are favourably situated for arising turkeys, a more 
profitable side line can hardly be found. Plenty of range is essential to 
success. 

The wild turkeys originally found in North America from New England 
to Arizona and Floiida are still found in the more unsettled sections of 
their former range, particularly in the mountainous parts of Texas, New 
Mexico and Arizona, and in the large swamps and hummocks of the Gulf 
States, Of the domestic varieties the more widely known is the Bronze, 
after which come the White Holland, the Bourbon Red, the Black, the 
Narrangansctt and the Slate. 

Some of the most common rations for poults are as follows - 

1) Hard-boiled egg chopped fine and maize bread crumbs for the 
first week, and then whole wheat and hulled oats. 

2) Stale bread, soaked in milk and squeezed dry, for the first few 
days and then common chick feed. 

3) Clabbeied milk seasoned with salt and pepper, maize-bread 
crumbs. 

4) Equal parts " pinhead " oats, whole wheat, and cracked maize. 

5) Cracked wheat. 

[ 348 * 349 ] 
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6) Maize meal and wheat bran mixed in the proportion of 3 to 1 and 
baked into bread. 

7) Bran or middlings y 2 , cracked Egyptian corn wheat and 
hulled oats 34- 

In addition, skimmed milk and buttermilk are quite often fed, with 
excellent results. Chopped onion tops, lettuce leaves, dandelion leaves, 
and alfalfa make excellent green feed. Grit can be furnished in the form 
of coarse sand. 

Very little has ever been done in the way of caponising turkeys,but 
when it has been tried the capons were found to be much quieter in dispo- 
sition and less liable to range over a wider area than the toms, and this 
character should be of considerable advantage in getting them in condi- 
tion for the market. 

350 - Improving Crosses in Poultry, — dl Carvalho dllcado, in Wat mas c Quin- 

Vo) XVIII, No t» f pp *73 i/i f- 1 Pm 810 Paulo, l>t ri'inlx i i s, i <)i K 

To be successful in breeding ducks, tlio drake should be of another breed 
than that of the ducks. Thus, excellent results have been obtained with 
the 1 olio wing eiosscs : — 

Rouen (French) f Aylesbury (English) ; Pekinese duck X common 
duck ; Aylesbury common duck (all three with iertile hybrids) ; Cuirina 
(Brazilian) * Aylesbury (sterile hybrids) ; Rouen \ Pekinese duck, etc. 
The first of these crosses is considered to be the best of all ; the author ad- 
vises that a little " Cairina " blood be added so as to get bigger hybrids. 
In Brazil, the cross between the domestic duck and Anas bo si as (" marreeo 
comrnun ”) is not uncommon, but it is sterile ; in the noithern states it is 
called “ patuieba " or “ paturv ”. 

It might be profitable to use crossing in breeding geese. The author 
recommends dossing the common Brazilian goose with the Chinese or Tou- 
louse goose. Dili ci cut breeds of geese can be quite easily crossed, and cross- 
ing even occtns spontaneously when the geese live in freedom together. 

35* - Fertilisation and Crossing in Bees. - blrtutc, \ , in is Apt M/Mu,Yc«iriAin # 

No j,]> 3 U.iii'-, j nmt 11 \ , i<)i *) 

The author quote s observations made by M. Olattdkx in his presence : 
- - 1) sometimes the young queens are fertilised several times before com- 
mencing laying and they are then more prolific than those fertilised only 
once ; 2) when the young queen leturns fertilised after the nuptial flight, 
she is immediately surrounded, when on the board, by a cluster of bees 
of the size of a nut and forcibly compressed ; the workers sin round the queen 
in this way so as to make the spermatheca penetrate into her genital organis; 
S) the royal lood-paste is composed of bee larvae mixed with the ordinary 
food of woiker larvae. 

The author states lhat he received through the post seveial boxes 
containing queens oi the breed known as 11 Pennsylvania golden ”, vhich 
had not suffered in any way from being closed up in a small space for so 
long a time. The author utilised them in his hives. The workers and males 
ol this breed aie of a fine yellow colour and have retained this character 
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for a long time in France. The queen is very prolific, but lays too early 
for France ; the cross with black bets is good, but the author has not found 
that these hybrids produce more than the Italian breed, which he prefers 
above all others. 

352 - The “ Cangamba ” ( Conepntus chilcnsis ), a Snake Destroying Mammal 
Of South America. Uishs l' , in OLiudui PavLsia, Yu 1 Mil, No 12, pp. 303- 
30 S i j l*\u> S& 1 i\iuW., j) u min ) . j s 

The author has found that the skunk C one pains chilensh, a mammal 
distributed throughout Brazil and the other countiits of South America, 
is a snake -eater that enjoys a complete natural immunity to the venom of 
these animals. In fact, it can withstand numerous bite s from venomous 
snakes without any danger, a.-, the author found with a La diesis sp. It act- 
ively seeks for snakes (like them, it is nocturnal) and is docile, easily 
domesticated and clean (though it has a gland containing a foetid liquid , 
the* author never observed any skunk domesticated by him eject this 
liquid, even when teased by boys, etc.). The author suggests that this 
valuable ally of man against snakes should be reared on a large scale. 

FARM ENGINEERING. 

353 - Inquiry on Farm Tractors in the U. S. A. - 1 yi*ki s, a v ami Church, i, m , 

Ti.uioi Kvpcrn m i in lllumi-,, i Studs ot tin l'.irni Ti.utm umKi CuinJiilt Conditions, 
1.1 tin U mini Pi / ai hut nl nt 1 'iritllitu, J mmu\\ WtVihn, No wM, "*<> i»p f- i 

1 ? ir |-iTil>< }- Mil) mv>i.ti>li\ <d jo Pul) ii.itioiw Washington, Jum , — II ll> , 

Tin ('. n Tnutoi in I 1 ', 1 tv m r.iinumj, Hud . No. iuo j, j/pji 4 3 ITj.*- W«i>hinj. r t<ui, 

,S. pU mix 1 . mi S \ 

I. - Number 719 of the Juirnti ) \ UvUetiu gave the results of an inquiry 
made in iqi(> idatiug to over 200 tractor owners in the state of Illinois. 
Bulletin 9O3 sums lip the data collided in the same .state fiom 35c) tractor 
owners during the summer of 1017 and from 2 83 other? in the spring of 1918. 
These data .ire ajiplieable not only to Illinois, but also to the whole of the 
corn belt, as the farms studied show conditions compan Me to those of t lie 
corn belt hums, where maize oeeupi* s about 40 % of th * cultivated area, 
against Oo % under oats, hay, lucerne and clovei ; the iarms are of regu- 
lar shape and have ail average aria of 20 acres 

A comparison between the data obtained by the Kjih inquiry and tho.se 
from the 1917- 1918 one shows that the number of tractor owners who con- 
sidir that a tractor is a profitable investment has increased from 80 % 
in 191b to 00 % in 1917-1918. 

Ill addition, fiutn n>ib to 1918, the proportion of 3 furrow ploughs ha, 
increased, whih that of 2-iimow-|>loughs has decreased, a fact that agrees 
with the owner. 1 *' opinions, for, in jqrb, they consider <.d that tin 3- or 4-fur- 
row plough was bettei suited to the conditions holding in the corn belt than 
theii-Jurrow’oni. In Illinois, 71 %oi the tractors. -re recorded in Iqi7-i8as 
towing 3-furrow ploughs, while, previously, 3 times r a many 2- and 4-fur- 
row ploughs were used as at present ; 1 r ° (1 ot the run- rs recommended 
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2-furrow ploughs for power traction, and 13 % recommended 4-furrow 
ploughs, while 76 % (or more than 3 / 4 ) recommended 3-farrow ploughs. 

The average sizes of the farms on which tractors hauling 2-3- and 4- 
furrow ploughs are used, are, according to the inquiry, 180, 250 and 300 
acres respectively. To obtain complete satisfaction, a tractor of suitable 
power must be bought. A tractor with too low a power for the work cannot 
give satisfaction and its replacement by another of suitable power will lead 
to expense that could have been avoided had a tractor of the right size 
been bought in the first place. 

Three or 4-turrow ploughs appear to be the best suited to a tractor 
on an average Illinois farm ; with them ploughing can be done much more 
quickly than with horses. As a general lule, it is better to make the mis- 
take of buying too powerful a machine ratliei than buy a too low-powered 
one, but this should not be taken as advice to buy big tractors. 

Price. — - Tractor prices have advanced considerably during the last 
two years. The average prices paid in Illinois in 1917 were - 8800 for 
tractors with 2-furr >w ploughs ; $1100 for tractors with 3-hirrow ploughs ; 
aud $1400 for those with 4-furrow plmighs The aveiage juice of the 
ploughs were respectively 8115, $1^5, and $235. At the beginning of 
1918 there was a further appreciable iucicnsc in prices. 

L,lPE.* — The data obtained in the enquiry show that it is estimated at 
from 7 *2 to 8 years. 

Days or Works per Year. - - An average of 45. 

Rep \irs. — The total cost lor repairs varies according to a large num- 
ber of factors the most important of which is the care the owner takes of 
his machine whether working or not. Many tractors are repaired by the 
makers during the first year of service, unless it is the fault of the driver 
that repairs are needed. Out of 1 40 tractors ns ‘d for one season (an aver- 
age of 9 months), 38 needed no repairs ; the otheis need* d rej>airs costing 
from a few cents to 8100 and amounting to an average ot 822, which gives 
an average foi the gronj) of about $15. The average cost of repairs 
for 158 machines, having been 20 months in usv‘ on the average, was $39, 
while it w T as §79 fc r 34 machines of ail avviage age of 32 months. The 
figures quoted thus show, ns the average 0 st ol rcpaiis for the first 3 years 
of service, a proportion of 3 % of the first cost, a propot lion that increases 
afterwards, as is the case with most agricultural machine! y. I'or the lat- 
ter, the average repairs are estimated at 4 %. and it is not improbable that 
the average for tractors should be slightly higher 

Work done per day. - - I'rom the information obtained, the area 
ploughed per day (actual work of 10 hours) with the tiaetois most commonly 
used is (> /> 8 :, / 4 and 10 acres respectively. These figures correspond, for 
2 - and 4-furrow plough tractors, with the data tor 191 0 published in 
banners' Bulletin No. 719 for the s mic tractors, but the actual average area 
ploughed per day by tractors with j-luirow ploughs is increased by about 
half an acre. It is remarked that many farmers overload their tractors 
by hauling ploughs having one mould boat d more than the number for which 
the tractors were built, thus reducing tlu sj>ced and causing the whei Is 
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to slip. Besides these disadvantages, comparison between overloaded 
tractors and those hauling the normal number of ploughs for which they 
were made shows that, for the former, repairs cost more, more time is lost 
and their life is shorter. On the other hand, the average fuel consumption 
per acre is less for tractors having a mouldboard over the normal number; 
the average area ploughed per day, owing to the greater width, is I \\ 
acres, but the depth ploughed is not as great as with tractors hauling the 
regulation number of ploughs. A tractor should not be overloaded save 
in the exceptional case when finishing the work makes it necessary. In 
the corn belt, the chief work of tractors is ploughing and sowing ; only 20 % 
of the farmers use their tractors for road haulage. 

Working costs. - - The 1917 inquiry shows that 50 % of the tractors 
run on paraffin ; those that are built specially to burn paraffin give very 
satisfactory results, es]>ecially from the economic point of view, as paraf- 
fin costs about a half less than petrol. The cost of paraffin for ploughing 
I acre was 25 cents, whilst pet 10I cost 50 cents pel acre. 

Jvubrieants cost, on an nveiage, 7.25 cents per acre. As has been 
said above, the inquiiy estimates the cost oi repairs at 4 %. As regards 
depreciation, taking as basis an aveiagc life of 7 \ f 2 years, it would be, on 
an average, $100.76, $11667 and 818667 respectively for tractors tow- 
ing 2-furrow, 3-furrow and 4-iuriow ploughs, aecoiding to the average 
buying prices quoted above. 

In the inquiry it is stated that r< lativcly fi w of the owners employ 
paid drivers, and if tin y do the wag< s vary a lot. In order to find the 
average cost of labour per acre, the cost of paid laboui was < stimated at 3 
dollars a day. It is pointed out that the cost oi ploughing per acre with a 
tractor is approximately the same as that with horses, except as regard® 1 
the cost of labour per acre \\ hieh is, on mi average, lower with a tractor. 

As regards the quality of the ploughing, more than 50 % of the owners 
are of the opinion that it is better done by tractors than by horses ; less 
than 3 % hold a contraiy opinion. In Illinois the average depth ploughed 
is 6.9 in. with tractors and 4 .2 in. with tioms. Although the greater depth 
is generally supposed to impiow the quality of the ploughing, it does not 
appear to have had any marked eil< ct on the yields. 

The authors discuss the necessity, for any farmer wishing to buy a 
tractor, oi being well acquainted with its mechanism anu how it works, and 
keeping it in very good condition. 

The inquiry shows that/as regards horse-breeding, tractois have not 
had a very marked effect on the proportion of bleeding marcs in the corn 
belt. 

II. — Results of an inquiiy made, in 1917-18, in the .state of New 
York, dealing with 250 tiactoi owners with experience in the use of these 
machines. It shows that the use of tractors is extending more and more 
*in the east of the U. S. A. 

Tractors hauling 2-, 3~. and j -furrow ploughs are mostly used. The 
most numerous arc those hauling 3-furrow ploughs ; they seem to be parti- 
cularly favoured by farmers having farms of 151 acres or more. 
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This inquiry, like the preceding one, shows that, with a tractor, the 
work can be done, not more cheaply than with horses, but more quickly. 
The average life of a tractor is 8 */ 2 years ; 75 % of the tractors in the state 
of New Yoik run on paraffin, while all are started on gasoline. 

Only 18 % of the tractors are driven by paid men, and the wages vary 
greatly. Before the tractors were bought 1321 horses (including mares) 
were employed on the 250 farms studied ; after buying the tractors, the 
numbers decreased to 1018, that is, by 303 animals, or 1.2 horses per 
tractor. 

Detailed statistics on the cost of ploughing with a tractor show that it 
costs about the same as ploughing with horses. Out of 217 owners, 185 
(85 %) think that with a tractor there is a saving of paid labour ; 57 of 
them gave the total saving, which was, 011 an average, $213 per year, which 
represents 71 woiking days at $3 a day. 

354 - The Tractoi-Making Industry in the U. S. A. — Paw err r w., in Farm ImpUmmt 

W'S Vol XXXIX M » 1»> i> Oh 11 nr , N'»«Htb(M 

The federal Department of Agiicultuic has just finished an inquiry 
into the output of 240 firms that make tractors. (Hit of tile 240 firms 
40 were pieparing to make tiactois, so that the following figures represent 
the output of about 200 tractor makers. 

In 1916 , 29 (>70 tiactois were made in the U. S. A., while 62 742 were 
made in 1917 and 58543 in the first half of 1918 , which gives a total of 
15 ° 955 ti actors made between January 1, 1916 , and July I, 1918 . 

In 1916 , the number of tractors sold in the IJ. S. A. was 27 819 ; no 
figures are giten showing how many weie exported. In 1917 , the number 
of tiactors sold in the lb S. A. was 49 504, and 14 854 tractors were sold to 
export eis. The exports seem to have increased by 100 % in 1918 , for the 
number of traclois exported during the first half of that year had reached 
15 610. 

hi August, 1 918, there were 11 388 tractors available either at the works, 
shipped or delivued to the agents. Thom the census of the tractor-making 
industi) veiy iuteiesting data were obtained 011 the production capacity ol 
the makeib and also on the probable output in 1919, but the information 
collected on this subject is not published for the present. 

The chief obstacles that hinder the* development and sale of their ma- 
chines by ti actor makeis aic stated to be the lack of capital, labour, raw 
material and iianspoil facilities. 

355 ~ Soil Packing by Tractors, — RIimIllaivnv, M , mtln / out mild' A 'ruultun Prat'qui, 

Yf -I S: Vnt X\\l NT > ’i pi 1 r 1 1 - j j t 1 *‘u» 1 * X vtinbti «S. ioiS 

The packing of the soil by tiactor wheels is all the greater the more the 
soil is wet and the greatu the pressuu* of the wheel per ceutimctie breadth 
of the tyre. On the other hand, the water content of the soil increases with 
the depth (1). 

(i) 1 'iguic^ nil this sillied wjI be found in tin notes by M J Dumont, Ditci tor oi tlW 
Oiu»nc^n A,' 1 a ult urn 1 St it 1011, in Liu Annates dc l'£i ole d'A^t uuliun dc Gi 1 ,iton. Vul. VI (lyi 3- 

1 1 >^. ( A itlh j, 
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Great pressure (65 kg. per cm.) applied on the surface of a medium loam 
soil before ploughing is felt down to a depth of 10 cm., and has a bad effect 
on plant growth, while no such consequences were noted when the pressure 
was 33 kg. per centimetre of tyre width. The bad effects of a moderate 
packing of the surface soil are in great part destroyed by the splitting-up 
that follows owing to the earth being turned over by the plough. When the 
packing acts on the bottom of the furrow, which is always moister than the 
surface layer of soil, it cannot be remedied by any subsequent cultural oper- 
ation. 

In very light soils, with a low clay content, that is, not very tenacious, 
packing the bottom of the furrow should not have any serious consequences 
to the crop ; it has probably none at all in wholly sandy soils. In sandy 
loams and loams, local packing at the bottom of the furrow prevents the 
normal development of the roots. For a first period tile vegetation covers 
the soil uniformly, but after a period of varying length, those zones that cor- 
respond to the compressed strips are retarded in their growth, as the roots 
come up against the solid wall formed by the packed areas and are only 
able to utilise a depth equal to that of the furrow slice, while between these 
compressed zones the plants grow more vigorously as their roots can pene- 
trate deeper than those limited to the depth of the packed area. 

The same thing happens if the strips form a kind of continuous floor- 
ing at a certain depth when parts working with a rotary motion, and whose 
speed at the circumference is greater than the speed of forward movement, 
slip at the bottom of the depth being worked. 

356 - Tests of an 8-16 H. P, Avery Tractor in New Zealand. - The Ne<*> Zi aland journal 

of Apurulhur Vo’ XVII, No \, p i<> > W<Jnnuton, (Xtobu 

In September, 1917, the Department of the Central Development Farm* 
at Weraroa, New Zealand, bought an H-iO H. P. Avery tractor. The di- 
rector of the farm states that the tractor gave satisfaction both for driving 
the fixed machinery and for work in the field. From October 8, 1917, to 
July 31, 1918, the tiactor ploughed an area of 235 acres, with an average 
of a little more than 3 acres a day, including time lost in attending to it, 
moving it from field to field and delays while stumps and stones were removed. 
In a good sized field 5 % acres could lx* ploughed per day of 8 hours. 
For j(> days, without interruption, 10 1 acres were ploughed with a con- 
sumption of 1 % gallons of “ Poweriu " per acre ; the total consumption 
was 1 y 4 gallons per acre on an average. 

The tractor together with its plough was managed by one man. The 
field work consisted in ploughing, but the tractor had also been used: — for 
9 days for grinding wheat, oats, barley, etc. ; 19 days for chopping straw ; 
15 days for thieshing ; 3 Vi days for cutting silage ; 4 days for cutting wood. 
The driver filled up this time with teams when the tractor was not being used. 
The cost of repairs for the year amounted to £28. 

337 - TheNaW u Cestro” Disc Harrow. — The Implement and Maihinery Review, Vol. 41 , 
No S *3. f) **«»'• 4> t Fig Lorn Inn, November 1 1 H 

Messrs. J. W. l’KoctoK & Co., Ltd., Cestro Works, Chesterfield, Kng- 

[ JSJ35T | 
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land, make an improved type of disc-harrow, shown in the appended figure. 
The improvements consist in a quick, easy and certain method of regulating 
the depth to which the machine works and adapting it to transport. 

Behind the machine, and at right angles to the line of traction, theie is 
a supporting axle on two wheels. On the inner side of these wheels are 
two vertical bars pieiced with holes to receive the keys that hold the rear 
comers of the main frame. 



Messrs*. J. W. Proctor & Co's ** Centro ** drsc-hurrow. 


At the centre of the axle theie is a vertical rack on which a toothed pi- 
nion mo\es upwards and downwards, woiked by a helical wheel piovided 
with a handle. By changing the keys and turning the handle, the trailing 
wheels can be adjusted to the required depth, so that in this way the driver 
can regulate the work done by the discs and avoid their penetrating too 
deeply or unequally in the soil, and thus assure a fine, even seed bed. A 
few turns of the handle lift the discs from the soil and prepare the machine 

* [WJ 
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for transport. The main frame of the machine is square, made of angle- 
irons and bolted on the top middle girder of the machine and is made to 
support the discs, which are hung across, thus giving great rigidity to the 
machine which is built specially for farmers who work with only two horses 
and whose land is moie or less undulating. By setting the discs for the 
greatesl depth when going down the slope of the field and raising them 
2 or 3 inches above the ground when going up. the work will be done 
very well. 

358 - Machines for Treating Oil-Palm Fruits, — 1 stirxrjKs, a , Machine for preparing 

pilmkertu Is awl p 1I111 oil, in th<- I nshtut Colonial dc Mat stillc, Bulletin di la Section dc 

Matit'rn Gnmr«, No 0, pp 3 31 -f* 4 * Marseilles, i<;i8. — IT. Fickbndey, The me* 

< h mi( i1 he ttin tit of oil p.i’in fi nil * Iht f , Su^N 1 nu ,t f pp 1 1 

I. — Machinery for preparing palm kernels and palm oil. 
— The author considers the problem of the mechanical extraction of 
palm oil from two points of view : — 1) the constxuction of small, cheap, 
easily transport aide machines that can be worked by hand and moved 
from place to place according to the needs ; 2) the establishment of central 
woiks treating large quantities of fruits by means of heavy, power-driven 
machinery. The author has utilised the documentation published by the 
Imperial Institute at London and that gathered together by him at the Co- 
lonial Institute at Marseilles. 

. Two hand machines, that of Gwira and that of Philipps, very similar 
in principle, have been patented for preparing palm oil. In both of them 
the fruits are placed in a cylinder with warm water and subjected to the ac- 
tion of beaters, the oil and water then flowing through a sieve. 

Mr. Evans has made trials, on the Gold Coast in 1910 and 1912, with 
the Gwira machine, of which the author gives a detailed description illus- 
trated by several figures. In the 1 912 trials, which were probably made with 
a modified type of the Gwira machine described by the author, the per- 
centage of oil extracted varied from 13.75 to 16.25, while the fruits contain 
22 % of oil, according to the examination made at the Imperial Institute. 
A specimen of residual pulp was also examined at the Imperial Institute and 
found to contain 36 % of oil. 

It thus appeals veiy mediocre, given that the residue obtained by us- 
ing the oidinaiy native methods contained y % of oil. This incomplete 
extinction is ptobably due to the fact that the pulp is not pressed. The oil 
pioduced by this machine is of good quality. It would be a “tender" 
oil with 10.4 acidity only, accoiding to the Imperial Institute. The improved 
Philipps machine (British patent Iso. 18370 of 1912) was shown at the 
Intel national Exhibition of Rubber and Tropical Products held in London 
in iqi~j. At that time it cost £ 5. The percentages of oil extracted by 
that machine are not given. 

Power- driven machines. — A certain numbei of different machines 
ltyve been invented and made to carry out certain operations, such as 
removing the fruits from the clusters, separating the pulp from the fruits 
(depulping or depericarping machines), breaking the nuts, and also complete 
plant for preparing the oil and kernels. I11 nearly all the methods, the first 
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operation consists in removing the fruits from the clusters. The fruits make 
up about 64 % of the weight of the clusters, the residue consisting chiefly 
ol fibrous stems the presence of which would be an obstacle in the extrac- 
tion of the oil. The fruits can be removed by beating the clusters with a 
heavy beater or against the ground, but at least two machines have been 
invented to do this : — the Hawknis machine (treating from 25 to 30 
clusters per minute and per basket) and the Luthkr machine from Bruns- 
wick, Germany (treating about 10 metrifc tons of clusters in 10 hours) ; the 
author briefly describes these two machines. 

The methods used after separating the fruits from the cluster can be 
divided into two classes : — 1) those in which the entire fruit is pressed with- 
out removing the nuts; 2) those in which the pulp is separated from the 
nuts and pressed by itself. In addition, it has been suggested that the whole 
fruits, including the nuts, should be crushed and pressed so as to obtain a 
mixture of oils (Cookson process, British patent No. 14 728 of 1911, which 
does not appear to have been used in practice). It is probable that the 
mixed oil thus produced would not easily find a buyer in Europe, while 
the residual cake, containing much fibre, could only be used as fuel or ma- 
nure. 

As regards the processes in which the whole fruit is pressed (without 
breaking the nuts), the author describes: — a) the Fournier plant (1) 
including cooking vats for heating the fruits by steam, presses and drums 
to separate the fibres of the 11ms (defibrator), and, in addition, a Poisson 
crusher (used for crushing the nuts after drying). A11 installation of this 
type has been installed in Togoland by the firm of Knurl* of Magdebourg- 
Buckau and costs, with accessory machinery, the suni of 25 934 marks, 
according to the invoice. Another application of this system has been made 
in Dahomey in a works directed by M. Poisson ; b) the “ Agupflanzung 
plant. The Germans appear to have studied the application of machinery 
to the treatment of oil-palm fruits in the most exhaustive fashion, especially 
at Agu (Togoland) and at Maka (Cameroon*). The clusters are submitted, 
in a double-walled, steamheated recipient, to the action of heavy stamps 
which are prevented from touching the bottom of the recipient by blocks 
of rubber The stamps separate t he fi uits from 1 he clusters and crush them 
completely, bieakiug the oil cells, the nuts remain intact (as the space be- 
tween the lowest point of the stroke of the stamp and the bottom of the cy- 
linder is calculated for this). After stamping only a single pressing is need- 
ed, while all the other dry processes requite two pressings. The stamped 
mass (clusters, pulp and kernels) fall into a steam-heated recipient and then 
pass into a hydraulic press giving a pressure of 250 atmospheres. The pressed 
oil is then allowed to separate in a decantation tank, after which it 
is isolated from the rest of the water and other impurities by boiling in large 
steam vats. The residues after pressing (clusters, fibre, nuts) pass through 
a sieve which retains the clusters. The fibie and nuts are passed through 

(1) This is (lcsuibi'ii by M Je\n Adam in his work u Lc Palmier & limit ” (The Oil T ilni), 
pubUsheribv Ch.iUamcl,i9io. (Author), 
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a sieve-drum made by Luther, through which the fibres pass while the nuts 
pass to the end. From the defibrating drum, the nuts pass to an exter- 
nally heated drying dium and they are then crushed in Haakk crushers 
working by centrifugal force. The kernels and broken shells pass through 
a sieve-drum where the small pieces are removed, then into a salt bath, 
where the kernels float. The kernels are afterwards dried in the sun. 

The firm of IIumbou> suggests replacing the salt bath by a machine ; 
researches in this direction appear to promise good results. An oil palm 
factory of this type costs about 70 000 marks, including a portable steam 
engine. It deals with 8 metric tons of fruits in the clusters or 10 metric 
tons of detached fiuits per day of 10 hours. In Togoland, 10 % of oil and 
10 % of kernels are obtained. The oil contains from 5 to 6 % of fatty acids, 
a maximum of % % of impurities and only traces of water. M. Hupfeld 
reckons that a factoiy requires one white mechanic, one black mechanic, 
and 15 to 20 workmen, not including those required for gathering and trans- 
porting the fruits. 

The author also describe* s the process and machine that Mr. Isaac 
Thomas Hawkins (Civil Engineer, (>j St. James Street, London) patented 
(No. 141 38 of iqi2). 

Next the author considers the mechanical processes for removing the 
pulp from 1 lie nuts before pressing. The various depulping and crushing 
machines actually in use aie descubed, figures being appended to illustrate 
the text. 

l)cf?nlf>crs. — The authors socially mentions : — the Haake (of Ber- 
lin) machine, that of Buchanan and Tyrell (Biitisli patent No. 103.55 of 
iqii) ; that of C. H. Dyer and C. 1nni;s-Ward, of London, ior decorti- 
cating palm kernels ; that of H. G. Fairfax and Craig, made by Mr. A. 1 
b. Craig of Paliscy, Scotland, who supplies the complete plant for preparing 
palm oil. This process is called the ‘ r Caledonian dry process ” (the fruit is 
neither stoved nor boiled in watei before expiessing tile oil; as the oil is 
nevei in contact with water, no glycerine is lost, even if theie is deve- 
lopment of fatty acids and production of glycerine in the ease of over- 
ripe* fiuit). The Craig diy pulpers treat 250 kg. of fiuit per hour. The 
Craig plant includes : — hydraulic presses for pressing the pulp in the 
cold, a special driet ior drying the fruit in the wet season and also the nuts 
to facilitate the separation of the kernels and shells ; a ct atnfugal crusher 
combined with an oscillating separator which separates the kernels from 
the broken shells in the dry state. The author mentions the following 
firms as dealing with depulping plant. — A. OuKR, of Aigenteuil, France 
(2 models, one of 25 H. P. and one of 12 II. P ; without the boiler and ma- 
cliiiie, plant to tieat 5 metric tons of fruit in 10 hours had a pre-war price 
of 25 000 francs, and that ior treating 10 metric tons 37 000 francs) ; 
Louis I ahakre, of Marseilles (no details given as to the depulping machine, 
and, in the estimate foi complete installations, the ciusher is not men- 
tioned, the pie-war prices were 28 000 fr. for machinery treating 2% metric 
tons in 10 hours, and 37 000 * r - for treating 5 metric tons; the latter 
plant requires fiom 25 to 30 II. P.); Messrs. Manlove. Alliot & Co., 
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ol Nottingham, also make a depulper about which the author has no 
information. 

The author quotes the text of a patent (May, 1914) machine for depulp- 
ing invented by Mr. W. K. J. Trevor which is used by the Pericarp Syn- 
dicate of the Ivory Coast. 

Breakers . — The best results appear to have been given by breakers 
using centrifugal force, but they have to run at a very even speed, which 
is difficult to obtain in Africa. When the breaker runs too quickly, the 
kernels are bioken as well as the shells ; when it runs too slowly, a large 
proportion of nuts escape being broken. The author gives descriptions 
with figures of the following breakers : — MaakE, of Berlin ; Miller 
Bros., ot Liverpool; Foisson (France) ; Johnston (Liverpool); DowniE 
Crklin (made by Miller Bros, of Liverpool) ; Drews ; Hind & Lund 
(Preston) ; Dyer and Innes-Ward ; Craig and Co. (Paisley, Scotland). 

After breaking, the broken shells must be separated, which can be 
done either by hand or by using a salt bath of suitable density, in which 
the kernels float and the shells sink to the bottom. With this method 
the kernels have to be washed and dried, without counting the cost of 
the salt. The various oscillating and rotary sieves that have been invented 
do not do away with the need for the salt bath. 

Au ingenious machine was patented in 1914 (British patent No. 24249) 
by Messrs. Smith, Mather and Platt for carrying out the separation ; the 
author gives two figures of this machine. 

Besides describing the machinery for dealing with palm kernels the 
author includes M. AnnEt‘s report on the industrial extraction of palm oil 
in the Cameroons. This report describes : — 1) the management of the Maka 
factory , built bu the side of the North-Cameroon railway at the twelfth 
kilometre on a river with a steady flow ; it consist of 3 buildings : the 
power house, with two steam engines, one of 175 H.P.,and one of 75 II.P. ; 
the oil works, a large, 3-storv, reinforced -concrete building, with all the 
machinery needed for extracting the oil ; and a large storehouse ; the cost 
of the buildings was '>50 000 francs and the machinery cost 300 000 francs ; 
2) the treatment of the fruit ; the clusters are dealt with by hand 111 the works, 
then beaten, after which they are sorted to separate the fruit ; the fruits 
are carried to the third floor by an elevator and distributed mechanically 
in special vats furnished with steam coils, where they are cooked. They next 
pass automatically to hydraulic presses placed on the floor below; the oil 
extracted flows into decantation tanks placed lower down, where it under- 
goes a first purification with steam ; it now passes to the bottom floor 
where it is receives a final purification and filtiation. The pressed fruits aie 
deposited in octagonal drums, where the palm nuts are freed from their 
fibres ; they are cooked again, then submitted to heavy pressure ; the cake 
obtained is taken to the furnace where it is mixed with fuel. The palm 
Jiuts are placed for several days in a current of warm air which is suf- 
ficiently hot to dry them and prevent the kernel from sticking to the shell ; 
they then pass through the Haake breaker. The unbroken nuts are se- 
parated from the broken ones and sent through the breaker again ; the 
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broken nuts pass into a salt bath ; the kernels float and are removed, dried, 
and placed in sacks ; 3) the yield ; 100 kg of fresh fruits yield from 16 to 
18.5 kg. of palm oil, from 16 to 20 kg. of kernels, about 20 kg. of fibre and 
about 40 kg. of shells. The kernels are treated industrially in Europe 
only ; they contain 40 % of oil ; the remaining 60 % is used as a cattle cake 
or as a fertiliser ; 4) methods of supply ; products of the plantations and 
products bought on the spot ; 5) the staff : 1 director, 3 accountants or 
clerks ; 3 engineers ; 4 works overlookers ; 3 plantation overlookers, 8 se- 
parate officials in the stores, with a total of 22 Europeans; the native la- 
bour consists of 400 workmen in the factory, 100 labourers in the store- 
houses and about 3 500 labourers spread about the different plantations. 

II. - The Governor, M. E. Totjrneau, publishes the translation of 
a repoit by Dr. Fickendey in the Journal Officiel of the Occupied Terri- 
tories of the Former Cam eroons. The conclusion reached in this report 
is that the problem of the mechanical treatment of oil-palm fiuits can be 
considered as resolved, but every attempt must be made to improve the 
process and lower its cost, while increasing the yield and quality of the 
product. 

In his report, I)r. Fickendey deals with : — the storage oi the clus- 
ter ; the separation of the fruit from the dusters ; the cleaning of the se- 
parated fruit ; the treatment with heat 1o destroy the enzymes that decom- 
pose the iattv matter (to do this the fresh fruit is placed in a steam-jacketed 
cooker provided with stirrers ; the fresh fruit treated in this way has 
a tatty acid content of 7.8 %, while fuiit that is first steamed and fruit that 
is boiled first have a fatty acid content ot 4.9 and 4.1 %) ; the mechanical 
separation of fruit from pulp (which should be done alter the first press^ 
ing ; this separalion of the pulp is carried out perfectly by the peeling 
machine of the Gruson works at Mokundange) ; the first pressing (with 
a fixed-body hydraulic press) ; the separation of the pulp from the fibious 
mass (Knurrs’ rotary drum has given good results, but, at Agou, there is 
a machine which works continuously, while the Knurr macliiue works in- 
termittently ; thivS macliiue might be improved and would then piove a 
serious competitor with the Knurr drum); the drying of the nuts; the break- 
ing of the nuts (the Haakk breaker does its work well, but the Mokun- 
dange f actorv owns a machine buiU on dilltrent lines, which gives excel- 
lent results) ; the separation of the kernels fiom the shell ; the* second pleas- 
ing ot fibrous mass ; the refining of the oil ; the decolourising or blanching 
of the oil ; the Agou method described concisely above ; the yield (in the 
Cameroon factories about 12 % of kernel and 15 % of oil are obtained ; 
the Awe we factory, on the contrary, gets a yield of about 17 % of oil and 
l 7 % kernels) ; the cost price (in Togoland, they reckon 25 marks as 
the cost of preparing a metric ton of fruit separated from the clusters; 
the same figure is arrived at in the Cameroons. 

• 

35Q - Motors for the Fixed Farm Machinery. — Rod r \ , in La Vie A juoL el Rural ? , 
Yv\irVin,Nf> 4<). pp 4 >7 U ' 4* Eiy l* uis, TVi club 1 7 , i^tR 

After hiving considered the advantages of motors, the author studies 
[SM-JS*] 
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the various types of engine used to drive the different machines that do 
the indoor work of the farm. From technical and economic considerations 
the internal-combustion engine, whether using petiol or benzol, is the most 
important in many cases, as it can be so easily installed, occupies so little 
space, on a bed, bracket or trolley (in this case it can be moved to the appa 
ratus or the transmission system that requires to be driven), easy starting, 
requires little attention, etc. For the dairy mdtistiy, the engine should be 
placed in a separate room, and the place where the transmission passes 
through the wall between engine room and dairy should be fitted with a 
wooden casing to prevent injurious gases passing into the dairy. As indoor 
farm machinery runs at a retalively, slow speed, an engine with a small an- 
gular speed should be chosen. If quick-running engines aie used, reduction 
transmission should be put in to reduce the speed. Great speed means 
rapid wear, thus reducing the life of the engine and increasing the consump- 
tion after a certain time. Delicate machinery like separators should be 
started by hand if possible or, if not, by means of the usual device that 
allows the belt to slip partially on the pulley. When the engine is mounted 
on a trolley , it can be easily moved about if the machines are not con- 
veniently near together. But if there are many machines at some dis- 
tance apart, and which have to run at the same time it would not pay to 
get a number of engines and, in this case, a steam engine or an internal- 
combustion engine (especially ib )se running on “ poor “ gas) should drive 
one or more electro-generators to supply current to electromotors driving the 
machines in the daily, cider room, wine storeroom, etc. As regards this, 
theauthoi suggests that, if a 5-6 TIP. internal-combustion engine is already 
available, tlie procedure to be followed could be like tli.it indicated by M. 
I,. Martin at the '* Aeidcmie d'Agricrlture " when he communicated the 
results of trials with a 6.75 HP. shunt generator running at 1 600 revolu- 
tions and a 1.25 II. P. shunt dynamo, with a speed reducing-gear mounted 
on a trolley or handcart giving a speed of 185 revolutions per minute at 
the countershaft ; these icsults were as follows - straw cut ter : power 

required 1.6 IIP.; average strength of current lequired, 12 amperes; 
cost per hour: 57 centimes, with current at 40 centimes Ilk kilowatt -- 
root-choppi r : 1 3 HP., 10 amperes, 48 centimes- root-washer: 0.5 HP , 
ampeics, 19 eentniu s- — fertiliser crusher : 1.3 IIP., 10 amperes, 48 
centimes- ca ke-u usher : o 6 IIP., 5 amperes, 2 \ centimes — grain cru- 
sher : o 4 IIP., 3 amperes, i.| centimes- - winnower : 0.6 HP, 5 amperes, 
24 centimes. Very convenient eliotro generating sets can be bought in 
which the internal-combustion engine is placed with the generator. Gi- 
ven its advantages the electric motor is quite indicated if an electricity 
company supplies the farm with current ; it is also advisable if water 
power is available. 

The "poor" gas engine is the most economical internal-combustion 
engine, but, like the steam engine, it takes some time to start it ; it is most 
suitable and especially economical in those places where it lias to run con- 
tinuously. 

The author next deals with the power of the motor and he advises the 
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would-be buyer to visit a farm plant so as to see what power is actually 
required before buying. Generally speaking an average butter-making, 
dairy requires from 3 to 4 HP. A separator taking 3 000 litres per hour 
requires 1.5 HP. ; one of 4000 litres, 2.5 HP.; large butter workers, 1-4 
HP. Some small freezing machines can be run with 1-4 HP. electric 
motors. Four HP. are required for a food-mixing room, including a mill, 
crusher, furze crusher, root-pulper, fresh-bone cracker. If an electric 
motor is used, the transmission must be doubled as the various 
machines run at very different speeds. 

Tin* author gives figures which he has checked on various farms 
showing the electric current measured at the geneiator required for vaiiou6 
machim s, such as the Pkotte thresher, root-chopi>ers, straw-choppers, etc. 

Various installations set up in aifferents parts of France representing 
the different types of farming and using different ty]>es of engines for driving 
the indoor farm machinery arc described, plans being given as illustra- 
tions of the various types. 

360 - Protection against Fire on the Farm. — MreiirnrF, r, in the Comptes rendus de 
Statin s di 1 ' [((idctmc d' .li’in till un di b omcr, Vo 1 IV, No pp 1022-1017. Vu*'5, No 
vi nib« 1 27, 1 mi K 

Information on preventive mcausres against fire and the organisation 
of fire fighting in villages. 

The first measure that should be taken in any place is to build, fire- 
proof buildings. For instance wooden buildings should be given a coating 
of plaster and not treated with fire-proofing substances, which is a useless 
procedure. 

No fire-extinguishers of any kind are of any value; they have nev&* 
extinguished anything, according to the author, who thinks their sale, 
like that of fire grenades, should be prohibited. The carbonic acid contained 
in the water in the extinguisher has 110 action whatever. If it could 
extinguish a fire, 110 fire would be jxissible, as any burning body gives off 
torrents of carbonic acid ; thus, I kg. of burning wood gives off nearly 3 
cubic metres ot caibonic acid gas. The same applies to devices using tetra- 
chloride of carbon (which only extinguishes binning oils and paraffin in 
faked experimi nts, like the previous ones) and extinguishing powdeis. 

Instead of having reeaui se to fire-extinguishers, either a hand or mo- 
tor pump (eveiy farm ought to have one at least) should be used ; then, all 
that ns necLSStiiy is to put a special connection on the high-pressure main 
and have a canvas liose sufficiently long to reach the different parts of 
1 be farm buildings. 

>6x - The Future for Agricultural Machinery in Syria. ~ Jkr frmft/.v oi cxxvi, 

No pn |?m nr> J# melon. N’ovtinlvr 22, In S 

A study made by the late s]>odal British Commissioner in the Near 
Fast on the importance and kind of markets that night be available for 
British trade in Syria. 

The agriculture of ibis country might become very prosperous, but 
considerable irrigation schemes need to be carried out in order to provide 
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against the frequent droughts. Shortly before the war the Turkish Go- 
vernment had projected a vast irrigation scheme that was to be carried 
ont by an English company at a cost of 18 to 20 millions sterling. Though 
the late Government was not iti a condition to complete such an under- 
taking for financial reasons, now the project could be carried out, it not 
complete^, at any rate partially. 

Only a very small proportion of the cultivable area of Syria has been 
turned over by the [dough. The great plains of the districts of Aleppo, 
Damascus, Hama, Homs and Hauran, like the more southerly regions 
going as far as Gaza, are hardly cultivated at all and, in those places 
where agriculture is carried on, it is still by means of the most piimitive 
methods. Modern agricultural machinery is unknown and the Syrian far- 
mer depends on the rainfall to supply his crops with the necessary mois- 
ture. The Gouvernment attempted to spread the use of agricultural ma- 
chinery by establishing show-rooms containing oil kinds of farm machinery, 
and open to the inspection of those inteiestcd, in the chief agricultural 
centres of the Ottoman Empire, including Homs, Aleppo, 1 >amaseus and 
Beyrut. The machinery shown was all of eilher American or German 
make. The German ploughs were made cither by Kckakt or RunoLrH 
Sack, they weighed fiom 35 to 96 kg., and the prices varied from 1 to 3 
pounds of Turkish money (1 Turkish pound — 22.784 francs, at par). In- 
teresting notes aie given on the various local ploughs in use. To satisfy 
the Syrian farmer it will be necessary to introduce ploughs resembling the 
native ones, which are cheap and easily made Information is given as 
to hand pumps for domestic use and motor-driven centrifugal pumps 
for irrigation. 

16 » - Review of Patents. — Canada — Denmark — New Zealand — .Switzerland — 

UNirED Kingdom — Uniied Siatis: Source s, Riview , Jan iqiq, No 104 

Tillage Machines and Implements. — Canada: 186572 Harrow 
mechanism. 

Denmark : 23808 Combined harrow and leveller. 

Switzerland : 801,5 Motor plough. 

United Kingdom : 1 19930 Plough. 

United States : 1280206 Plough scraper; 1280271 Plough attachment , 
1280361 Rotary harrow ; 1280793-1281339-1283650 Ploughs ; 1280894- 
1281 358- *285089-1285514 Harrows; 1281285 Detachable plough point ; 
1281324 Disc harrow; 1281546 Agricultural machine ; 1281676 Harrow 
attachment rfoi plough; 1281910 Land levelling machine; 1282377-128299 
Motor ploughs ; 1282817 Cultivator ; 1284089 Device for the vertical ad- 
justment of the frame of a motor plough relatively to the steering wheel ; 
1284675 Engine gang plough ; 1285171 Plough for tractor. 

Drainage and Irrigation. — United States : 1280480 Tree irrigator ; 
1280518-1280701-1284318-1284447 Ditching machines. 

Manures and Manure Distributors. — Denmark : 23729 Self dis- 
charging manure trailer. 

New Zealand : 40474 Manure and seed distributor. 


[3«|-3St] 
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United Kingdom : 119956 Manure and seed distributor. 

United States : 1280674-1282946-1282947 Straw spreaders ; 1281363 
Process of making calcium cyanamide and by-products from phosphate 
rock ; 1281449-1283183 Fertiliser spreaders ; 1282854 Manure spreader ; 
1284131 Fertiliser attachment for agricultural implements ; 1284667 Manure 
loader. 

Drills and Seeding Machines. — Canada : 186067 Hand seeder. 

Denmark : 2 3778 Grain feed regulating device for various agricultural 
machines ; 23872 Machine for planting seedlings and potatoes. 

New Zealand : 40474 Manure and seed distributor. 

United Kingdom : 119956 Manure and seed distributor; 120129 Po- 
tato planter. 

United States : 1280468-1282124-12S2126-1282798-1284290. Seed plan- 
ters ; 1280546 Seed hopper ; 1281325-1284589 Grain drills ; 1282648 Seed 
planting mechanism ; 1283892-1285327 Potato planters ; 1284626 Means 
for attaching discs to planters. 

Various Cultural Operations. — United States : 1280353-1280545- 
1280610-1283132-1283974-1284617-1285551 Cultivators ; 1281235 Culti- 
vator attachment ; 1281963 Foot pressure distributor for two-row cultiva- 
tor ; 1282677 Tree protector ; 1282776-1284075 Cotton chappers ; 1283664 
Cotton and sugar beet chopper ; 1284011 Expanding hoe ; 1284208 Culti- 
vator shield. 

Control of Diseases and Pests of Plants. — Canada : 185968 
Animal trap. 

Switzerland: 80063 Small butterfly destroyer; 80064 Insect trap; 
80178 Caterpillar trap. ^ 

United States: 1280231-1283811 Quack grass diggers; 1282277 Im- 
plement for destioying insects ; 1282697 Powder dusting machine ; 
1283053 Insect trap ; 128^698 Boll weevil exterminator. 

Reapers, Mowers and Other Harvesting Machines. — Canada : 
185903 Dawn mower. 

Denmark : 23752 Binder sheaf counter ; 23922 Grain saving attach- 
ment for binder. 

Switzerland : 80060 Mower. 

United States : 1280378 Fodder shocked ; 3280671 Kafir corn header ; 
1280686 Maize stalk cutter and loader; 1280842 Cow pea harvester; 
1280985 Mower dump seed pan ; 1281002 Grass receiving attachment for 
mowers ; 1281081-3283541 Maize husking machines ; 1281m •Attachment 
for mowing machine ; 1281133-1283816 Hay rakes ; 1281464-1283203 Bun- 
dle cartiers for binders ; 1281477 Hay sweep ; 1281582 Harvesting and 
threshing machine ; 1282031-1285005 Maize harvesters ; 1282045 Machine 
for harvesting grain ; 1282308-1282545-1282883 Grain shockers ; 1282422 
Combined harvester with straw spreader ; 1282973 Pea picker ; 1283277 
' Cotton picker ; 1283325 Grass catcher for lawn mower ; 1283414 Scythe ; 
I2 ^3474“ 1 *2^3674 Side delivery hay rakes; 1283475 Rotary hay rake; 
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1283721 Two row maize harvester ; 1283807 Sickle bar for cutting pepper- 
mint ; 1284567 Portable detachable tongue for harvester , 1284737 Bean 
harvester ; 1285090 Maize cutter , 1285166 Butter for grain binder. 

Machines for Lifting Root Crops. - Canada : 185956 Plant dig- 
ger , 186208 Harvester for roots. 

Denmark: 23779-23894 Turnip digger. 

United States : 1280156-1282313 Beet toppers ; 1280207-1281066- 
1283641-1283810-1284449 Beet harvesters; 1281509 Potato digging ma- 
chine ; 1282205 Beet conveying mechanism for beet harvester ; 1282462- 
1282657-1285529 Beet harvesters and toppers. 

Threshing and Winnowing Machines. — Canada : 185945 Screen 
for grain ; 186332 Grain elevator. 

Denmark : 23744 Device for threshing machine , 237 77 Device for 
fixing the sieve to a winnowing machine ; 23839 Sieve device, for thresh- 
ing machines. 

United States: 1280446-1280600 Seed separators; 1281082 Machine 
for removing butt ends of ears of maize; 1281582 Harvesting and threshing 
machine ; 1282422 Combined harvester with straw spreader ; 1284246 
Flax thresher. 

Machines and Impeemkn'jn for the Preparation and Storage of 
Grain, Fodder, etc. — Canada : 185930 Grain pickling apparatus ; 185965 
Sheaf loader , 186330 Straw stacker ; 186685 Ilay compressing machine. 

Switzerland : 80176 Beiry press. 

United States : 1280211 Feeder for ensilage cutter ; 1281598 Hay cut- 
ter ; 1282312 Peanut blanching machine; 1283494 \ Hay loader; 1283498 
Hay or grain carrier and elevator ; 12835x2 Process for reclaiming seed ; 
1283796 Hay spreader for barns ; 

Forestry. --United States : 1280356-1280951-1 >81033-1284812 Stump 
pullers. 

Steering and Traction of Agricih.turae Machinery. — Canada : 
186263 Tractor. 

Denmark : 23861 Windmill generating electiicity. 

. New Zealand : 40561 Windmill. 

United Kingdom : 120217-120331 Couplings foi motor tractor. 

United Slates : 1280880-1280962-1282329-1282O67-1283725-1284577- 
1285472 Tractors; 1281049 Tractor trailor coupling; 1281232-1282674- 
1283215-1284097-1284385 Tractor wheels ; 1282119 Motor driven plough 
traction w T hfeel ; 1282327 Tractor truck mechanism (self laying track type) ; 
1282328 Traction engine frame ; 1282334 Motor control gear of motor trac- 
tor , 1282683 Tractor device ; 1282827 Flexible tractor track and operative 
wheel theiefor ; 1282894 Automobile power tiansmitting apparatus ; 1283083 
Motor propelled tractor ; 1283129 Windmill or wind motor ; 1283199 Water 
power apparatus for use in connection with water falls ; 1283990 Guide de- 
vice for traction engine; 1285342-1285343 Tractor attachments for auto- 
mobiles. 
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Feeding and Housing Livestock. — Canada : 186528 Stanchion 
support. 

Switzerland : 80061 Feeding crib with movable rack. 

United States : 1282758-1285440 Cattle stanchions ; 1283301 Watering 
device for cattle ; 1283503 Stock feeding apparatus ; 1283567 Horse shoe ; 
1-284355 Animal releasing device. 

Poultry Farming. - United States : 1280588 Device for making hens 
lay; 1282440 Incubator. 

Industries Depending on Plant Products. — Canada: 186385 
Flour mill. 

New Zealand : 39137 Drier for casein. 

Switzerland : 80092 I 'lour mill. 

United States: 1281090-1282069 Fruit grading machines; 1281502 
Vegetable cutter and sliccr ; 1282312 Peanut blanching machine ; 1282789- 
1282791-1282792 Machines for cutting green maize fiom the cob; 1282790 
Knife structure for removing green maize from the cob ; 1283949 Fruit 
conveyor ; 1284627 Sugai cane mill ; 1284628 Vegetable curing plant ; 
1284852 Pcament shelling machine; 1285560 Gravity fruit separator. 

Dairying. - A Jew Zealand : 59252 40142 Milking machines; 40135 
Cream can. 

Switzerland : 80228 House chutn; 8)229 Churn. 

United States: 3 28029 f Milk or cream cooler; 1285343 Centrifugal 
sepal at or ; 1281914 Ciearn 1 emulating screw for centrifugal separator; 
1285079 Teat cup for milking apparatus ; 3285338 Teat cup claw. 

Farm Buildings and FXhtipmlyt. United States: 1281201 Silo ; 
1282605 Silo door mounting; 1284699 Silo scaffold. ** 

Various. - ( abada * 18599) Pump mechanism. 

United Kingdom . 120060 Centrifugal pump. 

Undid States. 1280781 Kelp hatvester. 


RURAL F.CONOMICS. 

363 - Comparative Data on the Cost of Product on of Olives in 1913 and 1918, in 
Apillia, Italy* - Mumv, m tile HrtUttino data s on, i\ n\ ioni/( it h ( Hivuollon , 

Y •! XV NT*> Tt 12 im r ’ > i ~ ^ Run N *\ i*nib i Dictuihti nnh 

Sig Maury, a Deputy t<> the Italian Pailiament and Vice-President 
of the Soeieta nazionale ilegH Olivicoltori ” (National Society of Olive- 
growers), gives the following data on the cost oi production of olives in 
Apulia - 


Price oj ohu oil : 

Inn)i’ OflUi U jiiu e of oil fur expoi l i(kj lues per quintal 

Ii’iOih l*i in of oil f»xt<1 sl iU 4 so litei>itLT quintal 

Imuast* . . . . 2S1 % 

[iu-iii] 
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Cost of production of olives. 

waps and other «pca K3 | ^ ! *£ t?' 8 ’ 

Regions of Apulia whets olive-growing predominates: — 


Increase, 

% 


Men pruning the trees per day 

Women gathering the olives ... * » 

Boys of 1**14 years gathering the 
olives 

Men loa ling olives on carts ...» » 

x -horse cart » 

2-horse cart . . 1 » 

Copper sulphate for spraying 
agunsl Cyclooonlum{\) . . . .per 100 kg 

Rcgtons <f Apulia where alive 

Men pruning pei dav 

Women gathering . » » 

Boy- gathering » » 

Men loading the olives. » » 

1 hoi sc tart » » 

2-h »rse cart • » 


(i) Cyclocontum ohaginum Cast. — 
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AGRICULTURAL INDUSTRIES. 

364 Oil extracted from Oat Grains. V\n k \mpen, g j; , in man « Vciten, Y,.n 1 1 ’ . 

No a7, ]>1> - ,r »t -* 1)1 \m Uni mi, Januuv, i<)hj 

On account of the lack of fats of recent years, several attempts have 
been made to extract them from sources hitherto unutilised in the oil in- 
dustry. Thus, tor example, Dr bowitz tried to extract the oil fi om oat grains. 

While rye, wheat and bailey only contain 2 °, 0 of hit, oats contain re- 
latively much more: according to KkllmvR, 4.8 %, according to Wjcii- 
MKR, 5-3 %> aBd, in certain nineties, up to 7 %. Oats resemble maize 
in this respect. 

The oil is extracted from the decorticated grain by means of benzine, 
which is afterwards removed by passing steam tliumgh. I11 the first at- 
tempts, the oil was obtained in the state of a greenish emulsion, due pro- 
bably to the presence of starch ; to separate the o : l, sulphuric acid was add- 
ed to the oil and steam passed through, hater on, the emulsification of 
the oil was avoided by using a filter. 

The physical constants of the oil are as follows : - Specific weight 
at 15 0 C , 0.911 ; Acid index, 62.1 ; Saponification index, 180.1 ; Iodine 
index, 91.7 

The calculation of the yield has shown that the value of the oil will 
cover the cost of buying and extraction. 
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365 - The Use of Soya Oil in the Manufacture of Paints. — L'Exporuucnr / mntiis , 

No $7, p 39 Pirfc, March -»8, 1918. Quoted in the Bulletin eeonomiquc de Vltidothtnc , 
YV\»r XXI, NVw SmV-, No \ j>p 90 ’ II m< I ir.»fnhj>ri7, S< i>t< m 1 >rr-Oot< b< r, miH. 

According to experiments by the National Association of paint manu- 
facturers of the United States, the oil extracted from soya beans gives bet- 
ter results than any other vegetable oil as a substitute for linseed oil in the 
manufacture of paints. 

366 - On the Manufacture of Neutral Palm Oil. ~j,ivdkt (u^iuiinsaiduit jupei by 

M 1 * Ammvxn), in the CunbUi, nndu di s' b J ln(e^ de I'AuuU mxe d' l juuUiuc de Fiatuc , 

Vo! V, N s ]>p 1 i() J*m-, v. s, ioii) 

M. Lind 15 T (Professor at the " Institut national agronomique " of 
France) gives an account of the paper that M. Patti* Ammann (“ Diieeteur 
du Service ” of the Laboratories of the “ Jardin Colonial ", at Nogent), 
just returned from a mission to the Ivory Coast, has published under 
the title " Rcchcrchcs sur la fabrication de Vhuilc de palme neiitrc " (Re- 
searches on the manufacture ot neutral palm oil). The author has published 
interesting facts relating to the neutral oils contained in tile fruits of the 
oil-palm (Elans guineensis). 

It is well known that palm oils have always a marked rancidity, which 
is shown by a high acidity and a disagreeable odour. This rancidhy is due 
to the fats being split up by the enzymes of the pFnt tissues during the 
development of the over ripeness to which the fruit is allowed to arrive so 
that it can be easily detached from the peduncles, and (lining the time the 
fruit stays in pits or vats so that it will yield the oil more 4 cosily on cooking. 

The author of the above-mentioned work shows that the fruit should 
be detached from the stalks before becoming completely ripe and boiled 
at once in water. In this way oils can be obtained whose acidity is jyrt 
over 0.2 %, instead ot the 14 01 15 % that is not uncommonly found. Such 
neutral oils are quite suitable for human food. 

367 - “ Cay-sen n Oil. - s<c n<> 3t8<iuih k.iuw 

368 Processof Messrs. Maude and Crosse for Obtaining a Plantation Rubber of “stan 
dard Quality Comparable to that of Para. iurkowuuff, i i c , if tin Jommi 

of th SonetvofCb mu if hidustn Vo) XXXVII, Nn f> pp <n r <V T l*uiiflon,M iuh 30, 
1918 Abili ut in the Bui h t’n ecunowi (Hi dc V hul )thnu \t,n XXI N S No 1 \ pj> «i*m- 
9 f M TT in I fl Tph !!«* S pttTvbd C)< t< bn vn8 

Although the quality of plantation rubber h> often superior to that 
of Para and suffers less loss in washing end drying, a value ol 33 % more 
in piue rubber is paid for Brazilian rubber. This preference can only be 
due to the regularity in the quality and cleanliness of Para which facili- 
tates industrial operations, especially vulcanisation, which can always 
be eauied out under the same conditions. The dilfeienccs in the quality 
of plantation rubber occur, not only in products of different origin, but 
in those ot the same origin, ot the same plantation, even wheu the coa- 
gulation process has been quite unilorm. 

These differences are due to: — the different vessels in which the la- 
tex has been put to obtain the crude rubber (sheets or slabs) ; the method 
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used to coagulate the Latex (acetic ucid, smoking) ; the mechanical treat- 
ment ; the temperature of desiccation ; the length of time elapsing between 
when the latex comes from the plant and when it is coagulated, during 
which time certain putrefactive changes may occur. 

The inventors of the “standard” method noticed that the quality oi 
the product is constant, whatever the other conditions may be, if sufficient 
time (3 days in practice) elapses before the latex is coagulated. The la- 
tex collected from one day to another is placed in cement tanks, which 
must be almost filled and well closed by an air-tight cover with a 
water-seal so as to shut in as little air as possible ; putrefaction is thus 
avoided. It is left three days. Coagulation is then hastened by adding 
a soluble calcium salt. To avoid the formation of small carbonic acid 
bubbles a pressure of i to 2 atmospheres may be used. In this case the 
tanks must be of iron lined with aluminium After this, whatever treat- 
ment is used, a perfectly uniform white rubber always identical, is 
obtained. Only the rubber from near the surface is slightly darker 
and opaque. With this product the duration of vulcanisation is much 
shorter than with Para, and the vulcanised rubber has the same tensile 
properties. Instead of reducing the duration of vulcanisation, the 
temperature may be loweied, thus further improving the quality of 
the finished product. 

369 - Paper-Making Tests with Various Colonial Plants. — dooton, e. and vn>Ai, t, , 

In the Annates du Music colonial de Marseille, Year XXVI, Third 8eries, Vol. VI, pp. t- 

14 4 - a Plates Marseilles, iqtR 

The author (Professor at the French School of Paper-making) givesthe 
results of tests they have made with 1) “ Passer ma lnrsuta and other Thy- 
meLieacene, and 2) “ buis-buchon ” from French Guiana. 

1) The test with Passenna lunula I. (= Thymclaca lnrsuta Kndl.) 
and with Daphne (of which the three biggest European species are Daphne 
Laureula, l). Mezenum and D. (Inidnim, the otlieis being nuwh too -mall) 
do not fulfil the expectations regarding their utilisation for paper-making. 
Firstly, they arc only small shrubs, which is already a disadvantage ; 
.Secondly the bark, although relatively thick, yields too little, on account 
of the small dmiensions of the stem, to be used alone ; finally, the wood, 
which would have to be treated to increase the yield, is composed of such 
short fibies that it is worthless. These plants cannot be used for paper- 
making. 

2) The " bois-buchon ’* (for which the author cannot give a botanical 
determination) is a wood remarkable for its lightness (d 0.60) ; it has 
very little colour,, being almost white, from which standpoint it might 
do for papci -making, but it is far from tender on account of its high lignin 
content and is fairly difficult to cut. 

This wood is unsuitable for paper-making; it contains too much lig- 
nin, it is difficult to treat and gives a poor yield, while tile product obtained 
is very mediocre. At the most it might be utilised as a filling paste of no 
great value. 
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370 -Sphagnum as a Surgical Dressing.— H oison, j. w.,in s«^ l N.S.Voi.xi f vni, 

No 1235, pp. 203-208, l*ncaster, August 30, 1918. 

The use of sphagnum as a surgical dressing has become more and more 
common, not only for economic reasons but also because of the shortage 
of absorbent cotton. Of the numerous species of sphagnum, only four — 
Sphagnum mbricatum, S. palustre, S, papillosum and S. magillanwum are 
used for this purpose. These species should be carefully identifid as they 
may easily be confused with others. 

The value of sphagnum as a surgical dressing lies in its absorbency. 
The four above-mentioned species will absorb ana hold 14 to 20 times their 
weight of water, whereas ordinary absorbent cotton will only hold 4 to 5 
times its weight. 

The sphagnum is simply gathered from the bog, freed fiom foreign 
mattei , dried and sterilised. Experiments are in progress with a view to 
improving the dressings maae and also to utilising the sphagnum for other 
purpo^s. 

371 - Factors and Methods in the Profitable Production of Sanitary Milk (1). — 

Nicholls, W. D., in the Kentucky Agncullutal Experiment Station, Bulletin No. 206, 

44 pp. +28 Figs. Jycxuigton, Ky., Muuh, 1917. 

The bulletin under review is divided into two parts. The first deals 
with bacterial contamination Lind other factors influencing the hygienic pro- 
duction of milk and the practical means ol limiting or controlling them : — 
health and cleanliness of the cows, hygienic, easily cleaned byres healthy 
and clean milkers, clean and hygienic vessels, dean, healthy fodder, abund- 
ant supply of pure water, cleanliness during milking, rapid cooling of 
the milk and hygienic, suitably situated dairies. As a model is given tljg 
plan of the byre at the Kentucky Agricultural Station. 

The second part describes the author's experiments, made to determine 
the number of bacteria by which milk may be contaminated in the differ- 
ent daily piocesses in the byre and the dairy, and to find the best means 
of preventing bacterial contamination. To this end petri dishes containing 
sterile medium were placed in the byre ol* the Agricultural Station and in 
the adjacent dairy. 

Tlu k results show that the air of a clean byre contains relatively few 
bactcna, but that their number increases greotly when dust forms and when 
the cows aie in the byre. Litter increases considerably the number of bac- 
teria in the air of the byre, ground foods and dirty hay are efficacious and 
lasting souices of contamination. Brushing the cows adds swarms of bac- 
teria to the ail. Washing the cows' udders, even though they appear 
dean, greatly decreases (by at least A / 7 ) the number of bacteria which fall 
from them. In thick-grassed pasture land the atmosplieie is alinos free 
from bacteria. In a byre with smooth walls and concrete floor, washed 
c arefully and legularly the air should be practically free from bacteria. 

(1) For other works on the same subject see: — R. Aug.-Oct. 1911, No. 2779 ; Feb. 
and March, 1914, Nos. 152 and 259; Nov., 1915, No. 1207; Oct., 1916, No. 1098; May 
1917, Nos. 483 und 485; Jan. and Sept. 1918, Nos. 71 and 1044. [Ed.) 
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Conclusions : To keep the bacterial content of the air of byres in 
which cows are milked low, tbe byres must be kept very clean, dust and 
dust-forming litter avoided, and the dust we 1 laid by watering. As the 
hair of cows is laden with bacteria, all loose hairs must be removed from the 
cows by currying so that they shall not fall into the milk. Between this 
operation and milking sufficient time should elapses ior the bacteria and 
dust to settle on the floor. The cows' udders must be carefully washed 
with warm water and a clean cloth before milking. Wiping the udders 
with a clean, wet cloth greatly decreases the bacterial contamination of 
milk. In distributing ground food and hay, care should be taken to raise 
as little dust as possible. 

Experiment* made at the Agricultural Station of Geneva, New York 
State, showed that the greatest improvements in the construction and keep- 
ing of the byres has but little influence on the bacterial contamination of 
milk and that the most efficacious means of preventing such contamina- 
tion aie:— removal of bits of skin, hair, and other foreign matter during 
milking, cleanliness during milking and the use of yarrow-mouthed vessels ; 
careful sterilisation of all instruments com'ng in contact with the milk, 
and protecting these* instruments from contamination during the inter- 
val between sterilisation and their use. 

57a - Composition Of Buffalo Milk, — Tautler G , in the Zeitschuft fui riench and Mxlch* 
hygiene, Ycnr XXVIll No 2j.pp 327 + 2 Tables Berlin, Stpkmlnr, 1918 

The author recommends the buffalo as a dairy animal because of the 
high food value of its milk and its resistance to tuberculosis which makes 
the milk particularly suitable for those suffering from this disease. The 
content of lactose, fat and albuminoid is higher in this milk than in cow's 
milk (1) ; the calcium and phosphoric acid content is also higher. This is 
seen by an analysis of buffalo milk made by the author: - - Sj>ecific gra- 
vity 1 0333 ; moisture 81.94 % ; dry matter 18.04 % ; tat 9.07 % , total 
albuminoids 4,42 % ; casein 3.54 % ; albumin and globulin 0.51 % ; lac- 
tose 5.19 % ; ash 0.883 %• The ash contains : — Potassium 13.33 % \ 
sodium 8.17 % ; calcium 33.51 % ; magnesium 3.75 % ; chlorine 9 19 % ; 
phosphoric acid 33.59 %. 

Buffalo meat is richer in iron than stem's meat and is, therefore, ex- 
cellent for convalescents. 

373 ~ Cooperative Creameries and Cheese Factories in Minnesota, U. S. A., 1M4. — 

Durand, E D , and Roboikv, r , in fke University of Minnesota A(*riiultuiul Lxpen- 
ment Station, Bulletin 166, 33 PP 4 7 Fig*. St. Paul, March, tqt7. 

This bulletin gives a statistical study of the cooperative cheese and 
butter factories in Minnesota, laying particular stress 011 the importance 
of cooperative and private establishments respectively. In 191 4 there were 
in this State 850 butter factories, (>22 of which were cooperative. Of the 
non-cooperative butter factories 39 were creamery centres and 189 pri- 
vate concerns dealing with local production. Of 120 806 398 lb. of butter 

(l) SlC B AU£. 1(;J >, \(I f) Jj (Ed) 
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produced during that year, 61.4 % was from cooperative dairies, 25.6 
from creamery centres, and 13 % from private dairies. More than V 5 of 
the total milk fat received by the cooperative dairies came from whole 
milk and gave the best butter. 

The cooperative butter factories pay their proprietors 89.7 % of the 
cash profits, private factories 87.9 %, and creamery centres 87 %. The 
cost of producing 1 lb. of butter and the price paid for milk fat were slightly 
higher in the co-operative butter factories than in the others. 

In Minnesota the cheese industry is concentrated in a few, small dis- 
tricts. Moie than half the production is supplied by Goodhue County. 
Of the 71 cheese factories existing in 1914, 36 were cooperative, 31 private, 
and 5 connected with the central dairies. The cooperative factories were 
limited to the manufacture of Cheddai. Brick cheeses, and those of the 
Swiss type were only made by private factories. About 8 / 4 of the total 
cheese and 4 / 6 of the Cheddar made in Minnesota came from cooperative 
factories. If comparison be limited to the factories producing Cheddai 
it is found that the cooperative cheese factories distributed to their share- 
holdeis about 2 % more of the cash profits ; as compared with private fac- 
tories they paid 8 cents per 100 lb. more for their milk and sold their cheese 
at 9 cents a lb. moie. 

The influence of the coojierative movement on the dairy iudustiy in 
Minnesota is then Jiscussed, According to the United States’ census of 
1910, cheese-making decreased in Minnesota from 1890 to 1910 the produc- 
tion of this last year being barely 27 % of that of 20 years previous. Ne- 
vertheless it progressed subsequently ; from 1910 to 1014 the production 
increased by ( \, The production of butter has increased continuously 
since 1880. During the ten years ending 191(1 it almost doubled. Today 
Minnesota holds third place among the butter-producing vStates of the 
United States ; Iowa is very little m advance and ma3 T be overtaken by Min- 
nesota. The quality is excellent. One of the most powerful factors of this 
progress is without doubt cooperation. 

Details are given of the organisation of a cooperative butter factory. 
In the appendix are given the laws of Minnesota dealing with cooperation 
and the articles employed in the organisation of cooperative butter factories. 

374 - The Food Value of Argentine "Tasajo,,. — dt u soi.edau Rural /!/-■< 

Yen LIU, Vol. 14 J.pp 238 Buenos Ayrc^, April, 1918. 

This study, presented by M. LavEnir to the Minister of Agriculture of 
the Argentine Republic, gives the following analysis of two samples of 
14 tasajo ” (salted, sun-dried meat) (1) prepared in the Argentine, together 
with the analysis of a sample of fresh meat for the purpose of comparison ; 


(1) A* regal ds the way '* tasajo ” U prepared and the importance ot this mdiMiy in the 
Argentine, '.ee It , Apnl, 191 3, No 415 {hi ) 

f 



INDUSTRIES DEPENDING ON ANIMAL PRODUCTS 347 




Dry meat 


Fresh meat 


Sample No. 1 

Sample No. 2 J 

Average 


Watei (at li>5°C) 

3652 % 

2328 % 

2b-9I % 

72.15% 

Total mineral matter 

16.02 

14-99 

15-80 

>.t>9 

Organic matter. 

.46.84 

1 (.1.73 

54-28 1 

26.86 

Total nitr >gen 

7*45 

1 8.57 

.8.01 | 


Nitrogen matter (NX 6.2 i). 

|; 4°*44 

53.66 

50.06 

20.62 

Fat 

o. 3 2 

7.66 | 

3-99 | 

5*85 

Sodium chloride 

. 15-85 

'* T 3*55 

14.70 ! 

0.08 


Both for the quantity of nitrogenous matter as for that of organic 
matter, I kg. of * tasajo ” is equal to 2.5 kg. of fresh meat, assuming the 
digcstiblity to be the same. M. lyAVKNiK lias found that the water solu- 
bility of the organic matter is the same for both dried and fresh meat ; 
the solvent action of ]>epsin is a little more energetic foi iresh meat than 
tor dried meat (treatment for 2 hours, at 37-38° C, gave : for fresh 

meat, 50 % of dissolved, and 50% ol uiulissolved, matter; for dried meat 
43 and 57 % respect ivelv for simple No. t and 40 and bo % foi sample 
No. II) 

375 The Meat Industry in Brazil, -Sf(,N<> ol this Ri vuu' 

376 - Soudanese Wool. • Ammw, lauL, ill /*’ 4 Cofontah, nulltiin nun^utldu Jar- 

in) ( olntti'i 1 , N\ w St*i it*s, Y* ,ir N’t . II pp <»«> 71 l* »n V ivuub<*i 1 K*< ciuIum nth. 

The many flocks oi sheep that are to be met with in the Soudan, 

“ woolly M sheep and “liairy ” slice]), and sheep produced by crossing the 
two breeds, yield wools of extremely variable quality. Some are fairly 
tine, others more or less coaise, while otheis contain varying proportions of 
hairs. It is not exceptional to find these different wools mixed together in 
bales ol coiumeicial wool, which explains why Soudanese wool is badly 
received in 1 'ranee 

All the different types of Soudanese wool 01 hail can be utilis *d indus- 
trially. But t I k wool must certainly be sorted before shipping it, b> set- 
ting apart the fine wool, the slightly coarse 1 wool, the long, hard, shining 
wool and tilt* coarse wool. The hairs should be excluded completely as 
they should form a Separate categoiy and be classed by their length. 
In this way goods of unitorin quality are obtained, answering to well-de- 
fined types, and which the buyer can take with confidence. 

* 7 - The Agricultural Source of Benzoic Acid, -miloniv, v i ana sm Ti.r r. 

m 1 ht 1 'ULiiltuial (mzitti of Canada, Vnl V, Nn. u, pp ii}<> 11 Ottawa, iKccin. 

br] 1 ')] s 

As the present piicc oi benzoic acid is 5 to (> times the pie wai pi ice 
Hit* authors attenq>ted to utilise an economic source of this aeul — the 
urim ol herbivorae - and to modify the extraction piocess so that it may 
be adopted by fauns without any special installation. 

Tiie hydiolvtic decomposition of the liippuiic acid of the urine oi herbi- 
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vora gives glycocol and benzoic acid. To extract this acid the urine is treat- 
ed with milk of lime, the solution filtered, the filtrate concentrated by eva- 
poration and the benzoic acid precipitated with hydrochloric acid. By 
a second method the decomposed urine mixed with milk of lime is treated 
with carbonic gas which removes the excess of lime, ferric chloride is added, 
the solution filtered and the insoluble ferric benzoate on the filter decom- 
posed by hydrochloric acid. There is a third method, by which the fresh 
urine is evaporated to % its volume, filtered, acidified with hydrochloric 
acid and left to cool ; the hippuric acid crystallises and, by boiling with con- 
centrated hydrochloric acid or caustic soda, hydrolyses into glycocoll and 
benzoic acid. All of these methods are difficult to adopt on a {arm. 

Then is, however, a simple method, based on the variation of the solu- 
bility ot benzoic acid with the temperature. Thus, 100 gm. of solution 
contain 0.170 gm. of benzoic acid at o°C, on 209 gm. at io°, 0.289 at 20°, 
and 0.343 gm. at 25°. It is seen, therefore, that by cooling a benzoic acid 
solution to o° C. a quantity of benzoic acid sepautes equal to that 
obtained by evaporating the solution to half its volume and bringing it 
to 25°C. By estimating the quantity of urme excreted daily by a cow to 
be 2<> lb. per 1000 lb. liu* weight, the daily production of benzoic acid by 
cows would lie 1 lb. It would thus be possible to collect each day by the 
above method 1 lb. nl Ixiuoic acid per 15 cows. This economical method 
could be adopted during the winter, when the urine mav be easily collected 
in the byres, and would form a go<nl supplementary source of income in 
the dairy industry. % 

37« - Presarvation of Baans and Paas. - iiima-vu, i m the /«,**. y Ay nuiium 1 Ex- 

pCitnutil SI ttivn , ttnultn •'i, j, |>|» Stw Jtruiewn Jo, Augu -1 (•, i 917 

This circular describes the methods of harvesting, drying, threshing, 
and cleaning peas and beaus, storage conditions, means of controlling weevils 
(carlxm bisulphide is said to be the Ix-st), tests of the germinating capacity 
of the seed. Directions for the home drying ot these \ege tables are also 
given. 

379 The Cold Storage Industry and the Future of Italian Agriculture >ii. - ilkhetti, 

U.uitht Ei 'iAti iii f l I'H'iltio, Yt *1 IV, X<* to, pp .*-i Koim , ()< t lx i i n i > 

The industrialisation ot agriculture, in the sense of a systematised 
production, rests on two fundamental bases : — 1) preservation of the pro- 
ducts ; 2) their arrival at the market, in the best possible condition of 


1 1 ) Hie St ittAu a l Ynrbook of tht Kin > torn of It Wv tor 1916 show* that, up to December 
O. tluTe w.*rc. in Italy, 212 <\>M storage cstab Ishmeuts for preserving food products 
of .mini ilongm, including miohine r y cap ible of developing 1 million ” frigorie-heureb *’ (i. e., 
th ‘ numb ‘t of *d«»uc'> rem >\\*d in c.> >’iug a bviy for one hour); there were 490 ice-factories 
cipibVot 1 lacing 3: o 10 ij.nnt i!s every 2\ h mrs ; there weie 70 breweries provided with 
c mi-st m c.: m u hums which c mid develop 10 million “ frigorie-heures ” ; and there were 150 
firms ol viriou* hauls th it used e >ld -borage uidomU! develop 3 million frigorie-heures ”, 
The 4 * D *cieto Iyuogotenonzule " (Decree of the Vietir>y) No 1747, of November 21, 1918 
(Gm-.'/.i ufi 0' it :S], I) wmb'r:, 1 9 rK) laid down a series of measures for encouraging the 
construction and 11-e of c >ld storage. m ichinery for preserving food products , these measures 
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freshness This problem specially affects the Italian agriculturist when 
he sells his products in foreign markets, where Italian goods are much 
depreciated and even considered often as a nuisance, owing to the compe- 
tition of countries where preservation by artificial cold has been in use and 
continually impioved for something like jo >cars Thus Californian pro- 
ducts arrive at Genoa, thanks to cold storage while Sardinia, though mar 
by and with products certainly not interim to the former ones, s 11s them 
there at fancy prices or they deteriorate on the spot, owing to tin lick 
of cold storage and means foi transport at low temperatures 

For crops grown on a large scale, such as cereals and vegetables, cold 
also helps to preserve the seeds (especially if they art to be used for sow 
ing) by protecting them from parasites and conferring on them a greater 
yielding capacity, estmi it id to be at least 70 %, according to the results 
obtaimd b> the Agucultural Stations m the United Stitts In addition, 
the presen ation of seed b> cold, while bung more efficient than that 
based on the use of chemicals is also cheaper Cold storage can be used 
with tht git ate st possibility of succ ss m all tht stig<sofwme making, 
from the vintagt to s d< But cold storage lsespctnllv needed in tin case 
of ciops grown on a 1 ugt sealc, and whose products go bad t ipidly, such 
as potatoes (ivtragt pioduction in Italx 17 lb uiilhou quintals , area 
glowing them 280 000 to 290000 htetans), chestnuts (aveiagt pioduction, 
S-9 million quint ds) 111 irk x garden products (aveiagt piodutlion, 11-12 
million quintals ma glow mg them, 70000 to 72 000 hectares), various 
fruits (aveiagt production, 9 10 million quintals) specie's of Citrus (aver- 
age production, 8-9 million qumtals, an 1 giowmg them, about 70000 
hectare s’* , 25 to jo % of th Italian potato uop is lost evciy vtar, either 
owing to spi outing ox lotting Chestnuts fiom Cunto, which art git ally 
sought aftu 011 the \01th Amu lean maiket, have to lx sent to Hava 
to lx shipped by Trench boats provided with cold stoiage, is no boats 
sail from Genoa equipped 111 this wa> Tilt use of txprtss trains foi cir- 
rymg Ilk fust flowers, vegetables and fruits of tlx sc ison is only a pallia- 
tive, feu the pxoduct his to lx sole! lmnxdtaUh 011 rival it it s de st m it ion 
lust th same, while re fug* rate el goods, which will keep longu, can be 
stored until the conditions ot s de ire more fax oiu able 

Before the wu (19T}), It lly exported perish iblt goo eh to the value 


wit — I 1 1 ii ill m pul> e utility < x mpti >u 1 1 \ v ir ft in th 1 in I t iv m 1 h m t hi 

1 i\ i 1 h« " ruth 7i \ m 1)1 (f r tht pul c I t h i v nu« » li v t line, < < f the i ipit d 

1) sjjk i \) e i in e->si n t l ti msp it tc lu qin tin T this d m {hi i 1 1 tJ I 1 

Nit pj pS )n R »m V v nh t \ i )i H) Pi >| I ] Kkl i u f m ti II th gri it l> u 
might b t > S i ltni i \\h e h m > lu i s it qu intilus < 1 ill kinds of fo )d stuff- m I shows 

the net 1 f >i illitimi m ir s t r hi, nti mm <• » in 1 I m I tr uisp itMi n Hi dso 

state thitlh 1> l s» i/ o < lit i ill In pi si) (Ci litr i] I ishi in ^ IX li ^ ition) h is ilrtud} 
ad ipttti thi t >11 *vr ntf fk is « «. - pu witnlct fitful withe I i stor it the lisp silof 

privite. pus ms toe U etli e unlit in Sir lini i in 1« irrx it 1 It il> th< u«t of thirnu ins 

for 1 itid itaiisj) rt at 1 u te up i tun (/ / i 
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of 288 million francs, 60 % of which went to Germany and Austria, as is 
shown in the appended table. 


Products 


Potatoes 

Chestnuts. . . . 

Fresh vegetables. . . . 

Tomatoes 

Oranges 

I/cmons 

Table grapes 

Apples and Peai^. . . 

Fetches 

Cherries. 

Other fruits 

Shelled almonds . . 

Nuts 

Dried figs 

Other plants tnoduets . 


In cold storage Flench beans require a temperature of about + 2° C., 
and a hygrometric degree of 80 %, while artichokes, which will keep 3 
mont hs, need a temperature slightly higher than o°C. and sufficient humidity; 
tomatoes and egg-plant fmit should be gathered almost ripe, wrapped in 
tissue paper, placed one row deep m trays and stored at about 2°C. with 
a high degiee of moisture. Aspaiagus should be kept at about o° C. and 
covered with, damp cloths ; cabbages and cauliflowers, which will keep 
4 months, at o° C., potatoes (which will keep 7-8 months) at 2.4 0 C., 
and with a degree of moisture of 60-70 % ; onions (keeping 6-8 months) 
at 1-2 0 C. ; strawberries, (will keep a few weeks) at from — 1 to -| 2 0 C., 
with a hygrometric degree of 100 %. In refrigerating fruit, all thos- 
that are not perfectly sound should be picked out, good ventilation should 
be provided, together with a suitable way of packing ; from o — 2° C. should 
be used for peais, apples, plums and apricots, about o° Q. for peaches and 
chcnns, below o° C. for grapes, and from 1-2 0 C. for oranges, etc. 

380 - Cold Storage and the Italian Fishing Industry.- J?imM dtii ,cddo, Yenriv, No. 10/ 

pp. 2 (>5 2(nj Rome, Octubti 31, JyiK 

At the first National Congress of Italian Fishing held at Ancona on 
September 7 to 8, 1918, Prof. Uberto Ferretti dealt with the applica- 
tion of artificial cold to the fishing industry. In Italy, there is a ten- 
dency to replace sails by steam or other kinds of motive power ; but at the 


Value of direct 

Quantities Value of total exportation 

exported exportation to Germany and 

Austria 

in thousands in millions in millions 

of quintals of francs of francs 


I 500 
35-40 
I 000 
200 
T 500 
3 OOO 
300 

I 500 


. . . | 270-2bo 

. . | 130-140 I 

. . | I3O-160 

. , 250 

. . 700 


20 12 (CVeim.) 

10 3 (Austr ) 

22 | 13-14 

2 I 0.5 

35 I 2S 

Co | 18 

11 9 (ueim) 

( 24-25 ((r t >nn.) 
} 4 (Austr.) 

3-5 1 3 

4i ^ 

10 7-5 

40 I 27 

15 5 ((rCim) 

9 ( Austi ) 

11 I 
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Same time the means for preserving and transporting the fish must be pre- 
pared, using cold storage as a basis : cold-stores in the hold ; cold stores 
in fising centres ; cold-storage vans for transport to the centres of con- 
sumption ; cold-stores in the markets. 

In the order of the day given as a corollary to his paper, Prof. Fer- 
RETTi moved that i) the cold-storage transport of fishing products whether 
by water or by rail should be provided with everything to ensure the good 
preservation of these products, 2) the creation of cold-stores in the ports 
and in fish markets should be favoured and carried out as oportunities 
permit, 3) the most complete instructions and most efficacious means should 
be provided to develop the fitting out of State steam boats and met chant 
vessels with refrigerating chambers 

fsstj 




PLANT DISEASES 


DISEASES NOT DUE 

TO PARASITES OR OF UNKNOWN ORIGIN. 

381 Biackheart and th8 Aeration of Potatoes in Storage. — SrtwAHr, p e and Mr*, 

\ T in tliL Ntw Yoik i’ icultutal Fxptnment Station, Hulleiw NV> 4V>» pi> 121- 
| in Plates Uut\ 1 X Y, Jiuk, 1017 

The presetft knowledge of biackheart of potatoes is based on Bartho- 
lomew's investigations. Bartholomew showed that biackheart may be 
brought about by exposing the tubers to a temperature of 38-45°C during 
14-48 hours, and that it is caused by injuiy to the tissues through respira- 
tion trouble. The chance discovery tliat, by depriving potatoes of air, 
biackheart may occur at much lower temperatures than those used by 
Bartholomew lead the authors to make a thorough study in order to de- 
termine the connection between aeiation and biackheart as well as the ef- 
fect of storing potatoes in high heaps m cellars and loftb, and in pits or 
unventilated heaps in the open. Most of the experiments were madfc with 
sound potatoes, washed, wiped and placed in 3500 to 3700 ec. capacity jars 
fitted with ground-glass stoppers To study the effect of storing potatoes 
in high piles galvanised iron cylinders 9 inches in diameter and 80 to 126 
inches high were used. The top wa" left open, but the bottom and sides 
were air-tight. One experiment wa^ made in the open with piles of po- 
tatoes protected agamst frost by a cover of oat straw and earth. The 
temperature varied from 2 to 24°C. The experiments were made in April 
and May 1914, from January to May, 1915, and from October, 1915 to May 
1916. The Sir Walter Raleigh variety was used in all the experiments. 

The observations aie repotted in detail. The conclusions diawn are 
as follows : — 

Potatoes cannot withstand being kept long in closed surroundings. 
After a certain lapse of time which varied with the tempeiature and amount 
of air available, the tubers in the hermetically reeled jars became wet over 
part of, or all, their surface and when subsequently exposed to the air the 
wet parts turned biown and the flesh turned first pink, then black. With 
a volume of air equal to that of the potatoes, io to 12 days sufficed to pro- 
duce these symptoms when the temperature was about 20°C.; at a tempe- 
rature of 13 to I5°C. about 20 days were necessary, and at a temperature 
of 4°5 C, 23 to 40. Tubers in jars halj or a quarter full behaved similarly 
to those in full jars, except that the symptoms appeared later. Potatoes 
in sealed jars with less than 10 times their volume of air could oply start 
germination; for normal germination a volume of air 19 times that of 
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the potatoes was necessary. Blackheart may be expected whenever the 
volume of available air is less than that required for normal germination. 

Tubers of equal size differed greatly in their aptitude to contract both 
blackheart and discoloured surface. The cause of this has not been de- 
termined, but it is doubtful whether the size of the tuber is an important 
factor. 

The results of the experiments with potatoes in deep bins to determine 
the height to which they may be safely heaped, are considered by the 
authors to be insufficient to formulate precise rules, but 6 feet may be 
considered the maximum height at which potatoes mav be heaped for stor- 
age during several mouths at a temperature below 7 0 C, whereas at tempera- 
tures above io°C the piles should not be higher than J feet, if the potatoes 
are to be kept for more than 3 or 4 weeks. Tubers which suffered from 
insufficient aeration as a result of the excessive height of the heap behaved 
as a rule like those in sealed jars. They germinated little or not at all, their 
surface was wet, the exterior was discoloured through exposure to the air, 
and they frequently developed blackheart. The principal difference lay 
in the presence of patches of rot caused by fungi and bacteria. 

Blackheart was sometimes found in potatoes piled in the open and 
was due to insufficient aeration, although the experiments showed that 
the aeration of potatoes in heaps without special arrangements for venti- 
lation is better than would be expected, and that ventilation is not neces- 
sary foi small heaps. Deterioration caused by insufficient aeration was 
due rather to lack ol oxygen rather than an accumulation of carbon di- 
oxide. 

Potatoes attacked by blackheart as a lesult oi exposute to a high tem- 
perature were generally normal outside, whereas those in which blackheart 
was due to lack of air weie usually more or less discoloured on the surface. 

Insufficient aeration during storage does not cause spindling-sprout. 
It may delay gei urination temporarily, but, if later the potatoes receive 
sufficient lir they eithei do not germinate at all, or else their shoots are 
normal. Tubas badly attacked by blackheart are not fit foi use as seed, 
but those only slightly attacked may be so used. If the tubers appear 
sound and normal it is unlikely that the storage conditions have caused 
them to deteriorate for seed purposes. 

Blackheart is not only a question of storing, it is also a question of 
transport. It often occurs as a result of over-heating during transport in 
heated waggons. 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

3^2 - The Influence of Parasitism on Leaf Transpiration — SccNo 299 of thi- Rmcw. crne*< 

383 * Biological and Systematic Observations on Qyawosporanglum clavaria e- 
torme and O. tremelloides, in Sweden. — haui&soN, j , the tomptes ren* 
u ^ Huodotmdatr^ aa> wancis di VAcadimte des Sciences, Fust Hall Year, 1919, 

Vol CLXV 1 II, Nr> <), pp 47(9-473 Puns, 1919 

In Sweden two species of Gymno$por$ngium t G . clavariaejorme (Jacq.) 

[ 381 * 583 ] 
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D. C. and G. tremelloides (A. Br.) v. Treb., occur on Jimiperus communis + 

Gymn . clavanaeforme grows on the common juniper. The fungus ap- 
pears about the middle of May on the eldest branches that show diseased 
swellings. 

The peripheral parts of the cylindrical, tongue-shaped masses that 
arise out of the bark are formed entirely of thick-walled, dark brown spores ; 
the two cells that constitute the spores are separated by a broad me- 
dian septum. The central portions of the gelatinous masses are, however, 
formed by thin-walled, pale brown spores whose cells are, incompletely 
joined by a narrow wall. 

When the thick-walled spores germinate, each of the two cells that 
make up the spore give rise to a short promycelium which gives off lateral 
sporidia. When the thin- walled spores germinate, however, the two cells 
separate more or less completely ; usually each of them gives off a long 
germination filament that produces conidia by budding at the tip. 

The aecidium of the Swedish form of the fungus (Roesteha lacerata 
[Sow.] Fr.) develops on the leaves just as well as on the branches and flow- 
ers of Crataegus monogyna and C. mgra (hawthorn). Occasionally, the 
aecidial form of this species also occurs on Cydonia vulgarts (quince) ; ex- 
ceptionally, it produces spermogonia on Pyrus Mains and P. communis . 

According to the country that produces Gymn. clavanaeforme this 
fungus gives rise to three forms that differ m their biological characters, 
but which, in the teleutospore stage, are equal from the morphological 
point of view. For this reason they cannot be characterised as different 
species, but rather as specialised forms of the same collective sf*cies. 
These are given below : — 

i) f. sp. Crataegi, with aecidium on Crataegus eoccmea , C. Doublasri, C» 
gtandiflora, C. monogyna , C. mgra , C. Oxycantha, C. punctata , C. sangnmea , 
C. tana cctt folia , and C. tomentosa ; rarely the fungus has its aecidial form 
on Cydoma vulgaris (Austria, Sweden) and Pyrus communis (Austria, 
England, Germany, Switzerland), as well as on Amclanchier canudensis 
(service berry) A. erccta (N. America) and A. vulgaris (Germany) , i) f. 
sp. Pyrus- communis, with aecidium on Pyrus communis , this foim oc- 
curs in Austria, England, Geimany and Switzerland , as an exception, 
Crataegus spp., Cydonia vulgaris (.Austiia) and Amclanchier vulgaris (Ger- 
many) may be infected’; 3) f. sp. Amclanchier is, with aecidium on Ame- 
lanchier almfoha, A. canadensis, A. erecta, A. intermedia, A . ublongifolia, 
A. aerophil(i, A. polycarpa, A. pumila and A. vulgaris. 

Gymn. tremelloides (— Gymn. Junipen I,k., Gymn. tremelloides R. 
Hart) occurs in the neighbourhood of Stockholm, where it appears about 
the end of May. In this district it is commoner than the preceding spe- 
cies and lives on the common juniper. On this tree it either forms on the 
branches large, chocolate-coloured tumours which are laid bare by the 
rupture of the epidermis, or it develops small compact cushions, also dark 
brown in colour, on the needles. After rain, the latter, like the tumours 
on the branches, swell up and take on a yellow colour. 

The gelatinous masses of this species are also formed of peripheral 
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spores t. at are thick-walled and dark brown, and central spores that are 
thin-walled and pale brown. The two compartments of the thick-walled 
spores are firmly joined by a broad septum, while those of the thin-walled 
spores are weakly joined by a narrow septum, so that the latter spores 
are easily disseminated. In the tumours on the branches, the thick-walled 
spores taper off symmetrically at each end. In the little ‘ cushions" 
on the needles, on the contrary, the same spores lengthen out irregularly < 
towards both ends, and it often happens that the corners by the median sep- 
tum, are elongated laterally. Contrary to the assertion of P. Dieted and 
others, there is no specific difference between the tumours of the branches 
and the cushions on the needles. 

The thick-walled cells germinate by producing short promycelia which 
develop lateral spjoridia. The thin-walled cells, on the contrary, usually 
germinate by giving out long gerrninative filaments which produce coni- 
dia by budding at the tip. 

The sporidia germinate by giving out a lateral, thin, germmative fi- 
.lanient ; the conidia produce a thicker filament at their tips. 

In different countries Gymn. tremelloides presents different biological 
characters. As far as is known, the fungus shows no moiphological differ- 
ences in the teleutospore stage. This is why the author qualifies them 
as specialised forms of the same collective .species ; these are as follows : 
— i) f. sp. Aucupanae (== Gymn . Junipen Dk., etc.), with aecidium [Roe- 
stelia cornuta [Pers.] Mull) on Sorbus Aucupana ; this form is known in 
Denmark, Germany, Switzerland and Sweden, in Sweden spermogonia 
have often been produced experimentally on Cydoma vulgaris , more 
rarely on Sorbus Ana and exceptionally on Pyrus Mains ; 2) f. sp. 
Mali Gymn. tremelloides R. Hart., etc. ; Gymn. M al 1 -tremelloides Kleb.) 
with aecidium ( Roesteha pemcelluta [Mull] Kr.) on Pyrus Malus ; this form 
occurs in Denmark, Russia and Sweden , spermogonia have often been 
obtained experimentally in Sweden on Cydoma vulgaris , more rarely on 
Pyrus communis, and exceptionally on Sorbus Aucupana ; 3) f. sp. Ame- 
lanchiens (— Gymn. Amelanchicns Fisch.), with at admin (RoestcHa A- 
melanchtcris [D. C.] Roum.) on Amelanehicr vulgaris , this form is recorded 
from Germany and Switzerland ; 4) f. sp. tormmahs (— Gymn. tormmali- 
jumpennum Fisch), with aecidium on Sorbus torminalis and S. lati folia ; 
this fonn has been found in Switzerland ; sometimes, it appears, it can at- 
tack Sorbus Ana, S. Chamaemespilu s and 5 . hybnda and, perhaps, others; 
5) f. sp. Anae (~ Gymn. Anac-trcmelloides Kleb.), with aecidium on Sor- 
bus Aria ; this form is recorded from Germany and Switzerland ; the ae- 
cidial form is sometimes found on S. Chamaemespdus also. 

The fact that it is rarely found m the neighbourhood of Stockholm, 
the teleutospore form of the fungus attacking the apple, the great distance 
from the juniper (300-1500 metres) , as well as the feebleness of the attack 
of this form, do not agree very closely with the abundance of Roestelia 
penicellata on apples in the same region. Is there then, it may be asked, 
an internal source of disease, a stage in the evolution of the fungus, living 
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vegetatively during the winter in the apple buds, from which the summer 
outbreak of the disease might be derived? 

In the southern part of Sweden, a form of Roestdia has sometimes 
been found on the pear, which might liave to be attached to Gytnn. cla * 
vanaeforme f. sp Pyn-commmn, 

*wanw T * 384 ~ Hesistant[to Adverse Weather Conditions and to Rust, in France. — See 

No 2/8 ot this Kcvuu 

385 - The “Early Rose” Potato Resistant to Mildew (Phytopbthor* infestaas), 

In Poland. -- Set No ^jo6oi till*** Rtvtn u 

38b - Coffea congensis , Resistant to He mi lei a vastatrix in Madagascar* — 

Su No 2 4 ol tills ACVICW 

means 387 - Lime Sulphur Mixture for the Control of Wheat and Barley Smut.— Mackie, 

PREVENTION w W , in Science, N S Vol XI, VIII, No 12*7, pp 5 *V 5 ii» I.iiitusUr, Pa , Novtm- 

AND CONTROL bcl 22, 1918 

The control of stinking smut of wheat along the Pacific coast seems 
to depend largely on the prevention ot le-infection of the treated grain by 
spores ot the agent of the disease m the soil or on its surface. Even when 
a field is free fiorn smut the soil may tie infected by neighlxmring fields 
or by threshing, when numbers of smut spores are scattered in the air and 
carried for miles by the wind. Treatment with formaldehyde, so effica- 
cious and economical m States east of the Rocky Mountains, where infection 
of the soil does not appear to exist, is useless when the soil is infected. This 
is due to the immediate evaporation of the foimaldehyde when the solu- 
tion dries on the giaiu. 

On the Pacific coast wheat grown s usually agree that grain treated 
with coppei sulphate is almost or cntnely, free fiom infection from the soil. 
As the coppei sulphate solutions used are very strong (1 lb. to 4-5 galls, 
of water) they injure considerably the germination of the wheat ; to prevent 
this loss the caryopses treated with copper sulphate are washed m a lime 
solution. Thi« double treatment gieatly mcieases the cost of labour and 
farmers frequently ask whether the lime could not be mixed with the sul- 
phate so as to have but one operation. Since lime counteracts the effects 
of the copper sulphate on the smut spores this method is not ad* 
vi sable. 

To sol\e this question the author made experiments with lime-sul- 
phur mixture. The pieliminary experiments on wheat and barley showed 
the mixture, even in fairly dilute solutions, to be very efficacious against 
stinking smut of wheat and covered smut of barley. A thick coating of 
the mixture adheres to the grain, thus protecting it very well against in- 
fection from the soil. Even when a very strong mixture (i part of mixture 
to 1 part of water) is used the preliminary experiments have shown no in- 
jurious effect on the germination of wheal or bailey. 

ssi-m] 
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388 - Patents for the Control of Diseases and Pests of Plants — Sec No 362 0! this Re- 
view 

369 - Diseases and Pests of the “ Guayule ” (Parihtnium argentatum). ~ Ste diseases 

No of thi* Remew. op various 

CROff 

390 - Pestalozzia Ouepinii on the Tea Plant in the Caucasus.— Su No -muI tins 

Review 

391 - Disease of the Cacao Plant in Madagascar. -SuNo ?a \ of this Revi, w 

392 - Observations or Peronospora Spinacte, injurious to Spinach in Sweden.— 

Eriksson J , in the for Jiotunt*, Vol XV, No 15 , 25 pp + *Figs -h 4 
Stockholm, 1418 

In Sweden as in many other Euiopean countries and in North America, 
the leaves oi spinach are attacked by a PeronoSphora which, differing from 
the majority of previous authors, the author prefers to consider, as does 
Laubert, as a distinct species under the name of Peronospora Spmaoiae 
(Grev.) Laub. 

This fungus has been obseived in various localities in Sweden at any 
rate since 1904. Per.bpinaciac has appeared near Stockholm almost annually 
and with varying intensity during the period 1904-1913. In the middle 
of July, 1911, it attacked a bed very violently, all the spinach being infested 
by the fungus in a few days. Another bed behaved quite diffeientlv ; in 
this bed, about 100 feet away from the first and in which the spinach had 
been planted at the same time as in the previous one, the plants weie, on 
the contiary, quite free from the parasite. There were no shrubs in the 
locality that could have hindered the spread of the spoies of the fungus. 

The only difference was that the seeds used for the two beds had been 
bought fiom diffeient seedsmen. The unattacked bed remained free all 
summer and autumn. The different behaviour of the plants m the two beds 
can only be explained, accoiding to the author, by the introduction of the | 
disease with the seed into the infected bed To check the truth of this 
theory, the author gathered the seeds from the healthy bed m autumn; 
this seed, when sown in different beds, gave nothing but healthy plants in 
the following year. 

The author describes the life cycle of the fungus, according to the re* 
suits obtained by him in cytological researches begun in 1911. 

According to these lesearches the life cycle of Peronospora Spinaciae 
appears to be established from its first appearance when it appears as a 
fungoid system of colloidal nature, enclosing filamentous and granular 
formations living in symbiosis with the protoplasm of the host cell, then 
destroying the chlorophyll grains up to the extrusion of the piimary fila- 
ments of mycelium through the stomata. It still remains to be' found how 
the fungus in the form of plasma, perhaps with the aid of spores of secon- 
dary formation, penetrates into the host plant. 

To make sure of having a crop of spinach free from the. fungus, only 
seed should be used that is known to have b£*n gathered from healthy plants, 
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39i - Further Researches on Bnunble-Leaf Disease of the Vlae(i). — p**m, j, , in the 

Rendtconti delle uAtite della Reale Accademia dci Lined, Classe di Scienzc fUiche, mate- 

matiche e naturali, Vol XXVII (and. Half-Year, 1918), Ft 9-10, pp. a 7 i-» 7 S + I Fig. 

Rome, 1918. 

The results of recent experiments carried out by the author at the Royal 
Nursery at Arizzano (province of Novara), at the Higher Forestry Insti- 
tute at Florence, and in Sicily, especially on the variety “ Rupestris du 
Lot ”, confirm previous affirmations, 1. e., that the specific cause of bramble- 
leaf disease (French : “ roncet ”, ” court-noue ”) of the vine is to be found 
in the soil ; in addition, it is shown that the pathogenic action is due to a 
microorganism which has the morphological characters of a plasmodium. 
This microorganism, after living a certain time in the free state in the soil, 
penetrates the tip of the roots, and spreads in them, causing a stoppage 
of growth in length and deformation of their tips. 

The attempts to isolate the microorganism in question suggest that 
it may possibly be cultivated on artifical nutritive media. 

394 - Harz/c /1 a Castaneae , a Hypyomycete Causing Black Rot of Chestnuts (2). — 

Mangin I* , in the Complex rend us d&> seame* de V Academic d' Agriculture dc ktnnce, 

Vol IV, No v. up Mi *» HHt) Paris njrH, 

Researches carried out by the author with the help of M. ViNCENS 
have shown that black rot (French : “ pourriture noire ”) of chestnuts is 
produced exclusively by Ilarziella Castaneae which confirms Bainikrs's 
opinion and that the rot does not develop on fruit attached to the tree, 
the infection taking place after the chestnuts have fallen to the grouftd. 

While the fungus is growing, u very act i\ e evaporation takes place which 
makes the edible part very light. This property is well known to growers, 
who utilise it lor separating diseased from healthy fruit by putting them in 
water, when the diseased ones float and the healthy ones sink to the bottom. 
But this process is deceptive as fruit that are at the beginning ot an attack 
of rot are still heavy enough to tall to the bottom , left with healthy chest- 
nuts, they finally cause the whole crop io rot. 

To protect the chestnuts against ihe attacks of H. Castaneae , the au- 
thor recommends the use of sulphur dioxide by pioeeeding as follows: — 
gather the fruit each day and dry them in the sun on a cle an spot or on racks; 
dry green leaves in the sun ; then place a layer of leaves in the bottom of 
a small cask or box, cover it with a layer of chestnuts, cover them with ano- 
ther layer of leaves and another of chestnuts and so on, until the box is 
half-full ; burn one 01 two sulphur “ matches ” and close the cask or box 
very tightly ; after 48 hours, open the box and fill it with green leaves and 
chestnuts that have already been treated ; close it up and store it away in 
a place sheltered from cold and damp. 

If it is feared that the chestnuts are already much attacked by black 
rot, separate them by difference of density ; those that sink to the bottom 


i) Hcv R , July 1014 » No 684 ; H , Sept 1916, No 1029 {kd \ 
(2) Sec* R , February, 1917, No 203 (hd ) 
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(they are left in for 8 to 10 days, according to the method used in the canton 
of Mercoeur, Correza) are dried m the sun, then treated m the way described 
above. 


WEEDS AND PARASITIC FLOWFR1NG PUNTS 

395 - The Growth of Weeds Favoured by Weather Conditions, in the Rice fields of Pied- 
mont, Italy. — Su No 279 of this Rt now 

INJURIOUS INSECTS AND OTHER DOWER ANIMALS 

396 Italian Coccidae. — LroNARnM* , in th RollttUno <U! Luboratouo di Zoologta gifts 
rah ca rarta dilla R Scuola supertort tl iaicoltuhi tn Portia Vol XII pp 188 216 + 
1 3 1 'igs PortiufNiph 1 1917 1 t)i 8 

The list of It ilian coccidae has been mcieased, of late years, by va- 
rious new forms These are - 

1) Aspidiotas Judencola Lind , on Hedera Helix , 

2) A bntannuus News! , on H Helix, Rhammns Alatemus and Vi- 
burnum sp , 

j) A luianiac Sign , on Pandanus Vukhi , 

4) A lenticular is Lind , on Oka emopaca, Pidaaa Lentis us, Po - 
pulus trcmula 

5) A liguJuu s n sp , on the vine , 

0) HemibcrUsia snbtcrranca Emd , on Agropyron internudium, A. 
reptvs and Agropyron *p , 

7) H ephtdrarum (Lind ), on hphedra nebrodensis , 

8) H trabuti M irth on tht same host plant , 
ij) U canarunsi (Lmd ), on ( entaurea sp , 

10) fargioma nig) a Sign , on ( incrana immtnna , 

11) I laapi (Lmd) ,011 (remsta pilo a , 

12) Lcpidosapht' tubtuulata Male 11 , on ( ymbodium lracyanum, 

13) Psiudopailatona parlatonodts Ckll , on an uu determined plant , 

14) \dist odiaspis tnucola March on hut a arborea , 

15) Houardia bulavis (Comst ) on Hamatoxvlon campicluanum , 
id) / uluamum p>unastn (1'onse), on wild plum and on peach, 

17) hut piligentm 11 sp , on plum, 

18) hul ficinim Paoli on hicus Canca, 

19) hul soiceim Lmd , on U&ns alba 

20) Eucalymnalus Ussellatns (gn), on Kentia and other palms, and 
on Ptirospermum acerijolium , 

21) Pseudococcus dimimttus n sp , on Phornmm tenax , 

22) Ps notabili s n sp , on Mvoporum tuberculatum and Nicotiana sp. , 

23) Ripcrsia silvestn 11. sp , in a nest of Plagiolcpis pygmaep (Latr ), 

24) hnocouus cacteanm n sp , on C ereus sp. and Mammillana sp.; 

25) Nidulana pulvmata (iPlanch ), on Qucrcus Hex 

As an appendix a list of all the coccidae so far recoided in Italy and 
their respective host-plants is given A total iiumber of ^“coccidae is 
given in the list 


[3M-3M] 
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397 - Coecidldas Of the Philippine Islands (1). — Robinson, B ,m The Philippine Jour- 

nal of Sctenct, 3 e tion D, (Vniral Biology Ethnology, and Anthropology, Vol XIII, 
No 4, pp 145 147 4 * 3 Manilt 1918 

The list given includes the following species collected in different 
parts of Lucon island 

1) Phenacoccus spmosus n sp on Ficus nota , 

2) Pseudococcus virgatus (Cockerell), on Bndelta stipulans and ffi- 
biscus Rosa sinensis , 

3) Hemic htonaspis aspidistrae (Signorct), on ripe fruit of ireca 
Catechu , 

t) Aspi hot us cydoniae Comstock, on Samanea Saman , 

5) Pseudoanidia mamlcnsis n <-p , on the preceding host , 
f>) Chrysomphalus rossi (Maskell), on Phalaenopsis sp , 

7) Greemella jaumensis (Green), on Eugenia sp 
b) Lepidosaphes glo ern (Packard), on ripe fruit of i Cattclm 
The author also refers to Crypto parlatona ubenfera Lmdinger, satd to 
have been collected 111 the Philippines on Artocarpits ^ and Mallotus phi- 
hppmensis he did not find this specie^ 

398 - Coccidae from the Island of S Thomas 2). — in si vbr* v 1 md VAY4sifcRr , 

V mlht HuH tin it h S t n ntt ^t/i d 1 i iiir NT i pj> t 6° r o | Pni^ 1918 

The list includes — 

1) Icerya purchasi Mask , on cultivated Rosa , 1 coc cid not yd recotded 

fiom western or equatorial Africa , ^ 

2) Orthma msignis Dougl very common on leaves of Coffta arabica , 
especially attacks the terminal bud and seems to favour the development 
of Lapnodium ( offtae , it Ins not yet been rccoided ftom the French colo- 
nies m Africa 

3) Pscudoootcus viin (Rnso) 011 roots and fruits ot rheobroma Cacao , 

4) Cctoplasfes sp , fairly abundant on the branches of C arabica ; 

5) Vmsonia sltllifera Green , two specimens only on leaves of C*- 
tru <* sp , the species had not been previously recorded in Africa 

0) Lecamttm nigrum Nietn , fa rly common on leaves of Htvea guia- 
nensis , but appaiently not very injurious , 

7) L virulc Green, veiy common on leaves of Coffea liber ica t togd her 
with its paiasitc, Ccphalosponum Lecann , 

h) Aulacaspts pentagona (Targ), very abundant on Lanca Papaya 
and on Hcoca gmanensts , not yet recorded lrom the west coast of Africa ; 

9) Aspidxotus (Pseud aomdia) tnlobitiformis Green, very injurious 
to Theobroma C aoao m the island, from wheie tile coccid had already been 
recoidcd but not from the French colonies in Africa , 

10) A palmae Morg and Ckll., common on leaves of Canca Papaya 
and Artocarpus menus , rarer on leaves of Theobroma Cacao, Persea gratis- 
sima and Citrus spp , 

(1) S c A Jht 1 ) 17 Nj 1 ( bti 

(2) S 1 A Miv ] V { ) ltd ) 
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11) A . (Selenaspidus) articulatus Morg., on T. Cacao and on various 
other representatives of the flora of the island ; 

11) A. (Morgandla) maskelh Ckll., on T. gratxssima accompanied 
by Aulacapsis pentagona; 

13) Myhlaspis becki Newm, (= M. citncola Pack), on Citius spp. ; 

14) Ischnaspis filiformis (Douglas), on leaves of Coffea libenca , 
but rare. 

39) - New Host Plants of the Coccid Lecanium persic in France. - Bulletin 

(Ulo SocUtitntovn dtl nnr?,N< 15 p 207 P.uis iniS 

M. P. VayssiI&RE announces that the Entomological Station of Paris 
has received specimens of Lecamum persicae Fab., observed on Euonymus 
japontcus (at Bordeaux and Orleans) on E. pulchellus (1) (at Bordeaux), 
on Ampelopsis sp., and on Wistaria cluncnsis. Previously, these plants were 
not recorded as hosts of this Lecamum 

400 - Bacterial Parasites of the Larvae of the Cabbage White Butterflj (Pierisbras- 
sicse) in France. - Pailioi, \ , m th» CnnMts t ’ndus s t mit* di l 4 cidcmie dts 
Sennet limtIIillYe.il 197 ) Vol ClyXVIIT No 9 pp 170478 I’m*- i«no 
From the larvae of Pieri s hrassicae five bacterial pirasites have been 
isolated and named ac:oidmg to tli ir respective cultural properties, Ba- 
cillus picns fluoresccns, B piens liquefaciens, B pirns non hqacfaciens a, 
B. piens non liquefaciens (3, and B piens agilis 

The first four come from the region of Lyons (plateau of Sathonay) 
and the fifth was found at Sellieres in the Jura mountains. 

L , Amongst these bacteria, B. piens fluomcens was found most frequently. 

4»i- New Bistarial Parasites of tin CeckchafBr, Observed in Francs. - 1 ’uuot, \ , 

in t hv. Comptis n niiis dts sc tn r s It I 1 li in t ns i>utn s *ml Hi 1 Yc 11, 191b Vo] 
Cl*XVII N) 2f>, pp hopi 1048 I* ri** tqtS 

Three species of bactei la that diifei from those previously observed ha\ e 
beetusoldted from cockchafers from Tours. Two of them liquefy gelatim and 
can be placed in the gioup that the author calls Lacillus mclolonlhae lx- 
quefaciens , each species is designated by the letters (} and y , the third spe- 
cies, which does not liquefy gelatine, can be placd in the group B. melolon- 
thae non liquefaciens, which already includes three other species (a, (J, y) ; 
it can therefore be designated by the letter 8. 

The action of the new bacteria on sugar enables them to be* distinguished 
from those previously included m the above mentioned groups. 

402 - Parexorista caridei, a Dipterous Parasite of the Macrolepldopteron 
Oiceticus platen sis , injurious to Trees in the Argentine (2). — oaride MAb- 

smi, r and BRfeTHP* ] m Uw ImUs di h S) n lad Rural 4 r inhni, Yc 11 LHI» Vol 
LII No ip}) 207 21 s -f n Fij^ f 1 C domed P tti Buenos Avrt 1918 

Descuption of Parexorista candei Br&thes, parasitic on the larvae of 
Oicehcusplatensis Berg (“ bicho de cesto ” or “ bicho de canasto "). 


(1) Accor ling to the Index Ktwensts , E pulchellus n, 1 synonym* of E japoniew* 

Linn (Ed ) + 

(2) See R, Feb 1912, No 459 , R , Oct 1917, No 981, R , June, 1918, No 714 (Ed ) 
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This appears to be the first dipteron recorded as a natural enemy of 
the macrolepidopteron. It has been introduced from the north of Cordoba 
into the province of Buenos- Ayres, where it has already bred. Only the 
future can tell whether, after becoming acclimatised in the new region, the 
dipteron will be as efficacious against Oicetious platensis as it is in the north 
of the Argentine. 

403 - An Insecticidal Powder from Corea, - Set No 325ofthi«fl<ww’ 

404 - On Phthorimaea operculella a Microlepidopteron Injurious to the Po- 
tato, and on its Presence m Morocco (1). — bulletin de la bocuti entomlo^iquc de 

7mu(i,Xi .0 p -»7<» I\irs 

Regarding the remrk by M. J. de Joannis on the presence and harm- 
fulness ot Phthorimaea operculella Zell, at Casablanca (western Morocco), 
M F. Pickard states that it is not the first time that this microlepidopteron 
has ix'en observed in Morocco. He obtained it, in the early part of 1917, 
from the neighborhood of Fez, where it does considerable damage. Phtho- 
rimaea operculella has been known lor a long time in Algetia, and its pre- 
sence 111 Morocco is probably not ot iccent origin. 

405 Pectinophora gossypieUa , a Microlepidopteron Injurious to Cotton, in 

Italian Somaliland (2). - Del (iuisrcto, III L 1 » multuru ( olonialc , Yc.u XU, 2nd 

HelYtn No 5, pi> 2')H 111 f* is F ouiiLt, i»)is ^ 

Geleihia i'os\vpiella(~ Pectinobhora gossvpiella) is now even distributed 
though the cottou-gi owing regions oi Italian Somaliland, where it has been 
reckoned that the cotton capsules aie attacked by the insect neaily in the 
pioportion of 100 ° 0 . 

The authoi has worked out the life history oi the microlepidopteron 
110111 material sent to him for examination, and he found the eggs and lar- 
vae ot the insect were attacked in large propot t ions by endoparasites. It 
suffices to say that the number of Pectinophora that energed from the capsules 
were, in proportion to their parasites, as 1 is to 1 j. According to obser- 
vations made in Italy, most of the endo-parasites were injurious to the lar- 
vae rather than the eggs. These natural enemies, which belong to the Hy- 
meiioptera, aie 1) a braeonid, in great numbers and represented by males 
and females, 2) three chulcidids, one of w T hich attack the eggs of the miero- 
lepidopteiou, while two, represented by females only, attacks the larvae, 
j) a proetotiupid, represented, in the collection nude, by one female. The 
author desenbes these endo-parasites, but does not identity them speci- 
fically. 

I11 ordei to utilise these natural enemies in the control of the nucro- 
lepidopteion, it seems advisable that, when the cotton harvest is finished, the 
workers should examine the fields and remove all the bolls .still remaining 
on the plants. These capsule should be placed carefully, avoiding crushing 


(i)S v A* , fun X* i*)Hj No 2(>o (III) 

12 ) Su A’ , lJti , nuK No 1435 ) 
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them! in large boxes whose side walls are provided with at least four open- 
sings covered with wire gauze with holes large enough to allow the endo- 
para$ites to escape while retaining the adult microlepidopteron. The boxes 
should be placed in the plantation at intervals of 150 feet apart, and laised 
above the soil on stones so as to prevent their contents getting damp. 

406 - QrapboIJtba Jeplastriaaa, a Microlepidopteron Injurious te the Culti- 
vated Cabagd, in France. — DB Joannis, E , in Uk Bulletin de Li Socictc entomoloziqiu 
dc France, No 17, pp 234-217 Baris, 1918. 

The author states that he has taken, on August 15, 1918, at Niort 
(Deux-Sevres), Grapholitha Icplastriana Curtis, a microlepidopteron so far 
with few records in France. 

The species is considered as an English one, but it is occasionally found, 
besides in France, in Austria-Hungary, Roumania, and in Italy. 

Though it feeds on the wild cabbage, the larva of the icrolepidopteron 
also feeds on the cultivated cabbage, as was shown by rearing experiments 
carried out by C. G. Barrett en England ; it docs not appear, however, that 
the larvae have been never observed attacking cultivated cabbage sponta- 
neously. The only, and that a rather vague, indication in this respect is 
that L. de Joannis took, in 1884, about 15' specimens of Grapholitha le- 
plastnana in a railwayman’s garden near Douvres ; in the garden about 50 
cabbages were growing, and had probably served as hosts to the larvae of 
the microlepidopteron. 

This Grapholitha has caused serious damage in Italy. In August, 1912. 
Sig. Ckcconi wrote that the cauliflowei crops in the neighbourhood of 
Fano (Marches) were seriously attacked by the larvae of a microlepidopteron 
that the author, after examining the adults, was able to identify as Grapholi- 
tha leplastnana. The larvae feed inside the tops of the young plants, caus 
ing them to decay rapidly. Sig. Cecconi published a special papei the year 
after on the cause of the trouble, which has been long known to the farmers 
of that region. 

407 - Agriotes Uaeatus , a Coleopteron Injurious to the Vine, in Italy — e a- 

B 1 ANI, C , in the Giomdlevinicolo italumo, Year XEV, No. N, pp. /i -72 + 2 Fig. Casule 
Mouftrrato, 

In the province of Novara the larva of A {'notes lincatus E (French: 
“ taupin raye ” ; English: “click-beetle”) has caused during the last 2 
years or so, frequent and serious damage to the nurseries of gnifted Amer- 
ican vines. The larva can be found in the nurseries towards the middle of 
June, when the tender shoots of the scion begin to show ; it remains hidden 
some time in the upper layers of the mounds of earth covering the young 
plants and precisely in proximity to tlie point of insertion of the graft. Soon 
after, it attacks the young shoots close to wheie they are inserted, rings them, 
presses them closely and pierces them thus causing them to dry up (1). 


(1) The damage done to the buds ot young vines by the larva of a reluted species {A. ob * 
scurus E ) ha'-, been long known Compute Rdh, l,., Die 7 'tenschcn Fetnde, -in Soravek P , 
Handbuch der Pflanzenkrankheitcn s Beilin, 1013, III. Bd., S 4^ ( Ed ) 
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The damage caused becomes less noticeable and is gradually reduced to 
very little as the temperature rises and the shoots become stronger. 

The various methods of controlling the attacks of the beetle on ce- 
reals have been tried in the case of the vine, but, so far, no clearly-defined 
results have been obtained. 

408 - The “ Mulberry Scale ” (D/asp/a pentmgonm) Observed in the Peach Tree 
and Neetarlne Tree, in France. — vaussi£rk, r , in the uniieitn <ie la Soct&u entomoy 

Insane de Franc NV* t 8 , pp 242*241 Paris 1918. 

In August, 1 01 8, Diaspis pentagona Targ. was observed on peach and 
nectarine trees in piivate property at Menton-Garavan. In the following 
month the scale was reported from other parts of the department of the 
11 Alpes-Mar itimes 

409 On the Biology of Stephanttis pyri and on the Damage it causes to Pear 
and Apple Trees in France. — Ekcaellon, a , ill the Compter rendus des stance 4 de 
V icadtmie d’ Agriculture de France , Vol V, No 1 , pp 30*43 Paris iotq 

The small bug known in France as the “ tigre du poirier ” or "pear- 
tiger M (Stephanttis pyri, syn. Imgis pyn) has caused serious damage to 
pear and apple trees during the year 1918 in certain regions of the " Haute- 
Garonne M . The observations made by the author on trees grown on walls, 
in pyramids or in cordons in the Experimental Garden of the Horticultural 
Society of the Haute-Garonne, from May 18 to December 4, 1918, are suc- 
marised below. 

According to workers who have described the life-history of the “ pear 
tiger ” the insect is most abundant in summer, causing damage chidfiy in 
August and September (1). As a mallei of fact, according to the author, it 
appears in spring and persists throughout the growing period of the fruit 
trees that it attacks. After May 18, many of the apple and pear trees (in 
espaliers 01 cordons) examined the* authoi were already infected by the 
parasite. At that time the leaves attacked had not suffered much, and as 
yet showed no traces of the discolouration that appears after the insect 
has been sucking for some time. On June 2b, the bug had multiplied great- 
ly and the frtlit trees in the Garden hal, in consequence, suffered consider- 
ably, judging from the great number of the discoloured leaves. Observa- 
tions made on August 8, September 2(1 and October 31 showed that, during 
the last peiiod of summer and the beginning of autumn, the damage caused 
by the insect kept on increasing. It was noted that on November n and 
even on December 4, 5 . pyri was still fairly common on the last leaves of 
the apple-trees on which they had been observed since May 18 (2). 

(x' l'h« piesnup of the bug and the damage il causes have becniccordcd be lore that pe- 
uorl as well * at thi bi ginning ot spring (cf LruX vrdi G , Oh mscttinocivi , etc , Napoli, 1910, 
Vni iv, p f»8 R MiNistero di agricoloura, industria e commdrcio, Entomulogta aera- 
rta (Muiu tic icdatto dall 1 R. Stnzioue di Entomologia agrana in Firenze, diretta dal Prof. 
Beiltsc), Florence, iois, p 3m and in May (Cl GraNdi C. , Disptnu di Entomolozta aurarta 
sei undo h hzumidtl Ptof F Silvt dn, l J oi tin, 101 1, p 82 {Ed ) 

(2) V< unding to I*eonyrdi {op cd ) the insect can be found m grcMtei 01 les&er number 
throughout the >c ir. [Ld ) 

[4»T 140* 
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The " pear tiger " is generally considered as harmful to the pear-tree 
only and is rarely recorded as feeding on the apple tree (i). 

The author's observations show that the two kinds of fruit tree are 
attacked to an equal extent by the insect in question and that all the varie- 
ties of apple seems uniformly apt to harbour the parasite. On July 26, the 
author noted, among the espalier or cordon apples, which were several years 
old and bore numerous discoloured leaves owing to the attacks of the in- 
sect, the following varieties : — 14 Calville blanc ", “ Reine des Reinettes " 
“ Reinette doree ", " Reinette jaune d'hiver ", and " Museau de Lievre " 
On August 8, a number of young apple-trees, only planted in the spring 
of 1918, were also invaded by the parasite. Amongst the trees were 
the varieties “ Einpereur Alexandre ", “ Api dore " *' Reinette de Caux " 
and “ Transparente de Croncels ". 

In one and the same enclosure, all the apple and pear trees, when not 
facing the sun in the same way, are not all attacked equally by Steph. 
pyri . The bug abounds especially on trees exposed against walls that get 
the sun during the warmest hours of the day. The parasite is less numer- 
ous or is even completely wanting on trees facing north or east. 

On the other hand, on trees grown in pyramids and placed inside the 
enclosure and not against the walls, it can often be obseived that Steph . 
pyri invades the leaves at the base of the plant, i.e., near the soil. In every 
case, however, the invasion of the trees, whether in espaliers, cordons 
or pyramids, extends progressively from the base to the summit. 

When a pear or apple tree is invaded by just a small number of 
" tigers ", it suffers little, the damage being limited to the decay of a 
few leaves. But, as oft< n happens in the south of France, and as was the 
case in 1918 in the Haute -Garonne, when it is a question of a strong inva- 
sion of these bugs, the trees most attacked suffer great damage. Nearly 
all their leaves end by being greatly affected and incapable of iulfilliug their 
function as much owing to the excreta of the insect covering the under side 
of the leaf with a sort of very adhesive varnish to which large number of 
larval skins remain attached, as to the pricks and sucaon of the sap The 
fruits only develop under very unfavomable conditions, and when the bug 
abounds on the same trees for several consecutive years, the trees become 
very sickly. 

The author thinks that the only suitable remedies against the “ pear 
tiger " consist in spraying the under side of the trees, with substances that 
kill the bugs either by simple contact or by asphixiating the insects with 
the toxic vapours they give off (nicotine vapour or hydrocyanic acid). 


(l) Grandi (n/> cil ) states lliat it is vvrv injurious to apple an«l pear tiec>; JUkonardi 
(<>/> cit l says that the insect causes serious damage, especially to apple and pear trees ; Kxrch- 
NER, O , Die KtankhaUn und Hcsuhidi itinim unset cr laniwirt ^chaftlichcn Kulturpflanzen, ?. 
Aufl , Stuttgart, n>o6, S 468, 4 77, jyj, recoids it from the peach and apple; Reh, I*. , 
Dte tierischen Fewde, in Sorauer P, HanUbuch dcr Dflinzenkr mkhciten, *3 \uli., Berlin, 
291 4, III Bil , S '>27, says it occuts on pear, apt lent, ofaeh, cherry and walnut tiec* (td.) 

[4M] 



36b INSECTS, ETC., INJURIOUS TO VARIOUS CROPS 


410 - EatnmrchmJfm gmanmdfosi, a Dipteron Injurious to Carob-Beans in Italy* 

— Del Guercio, G , in L'Azruoltwa Colontale , Year XII, and. Halt-Yeai, No. 5* 
pp. 287-397 4- 5 Fig*. Florence, 1918. 

The author first describes the adult, pupa and larva of Eumarchalia 
Gennadiosi (March.) Del Guercio and discusses the systematic position of 
the species. A few notes are given on the biology and habits of the insect. 

The fly, which has so far been recorded only from the provinces of 
Bari and Lecce, lays its eggs in the very young fruits of the carob ; the newly- 
hatched larvae feed on the tissues of the carobs whose growth is in this way 
stopped to such an extent that they get no bigger than vetch pods or those 
of a very small pea and show external zones of depressions of varying size 
and true constrictions. In the worst cases, after the adult dipteron has 
emerged, the fruits it has attacked dry up and fall to the ground. 

The insect, which has several generations in the year, always attacks the 
tenderest fruit, passing from the early to the late ones that are hardly 
ever wanting on the tree or by returning to fruit that had been attacked pre- 
\iously but which could still harbour eggs and larvae. 

In 1914, the carob-crop was extremely reduced in the province of 
Bari ; in 1912, the insect attacked 50-60 % of the fruit in the province of 
Lecce. 

As regards the control of the parasite, an efficacious way is to collect, 
at the end of the summer, all the incompletely developed or deformed fruit, 
which are easily seen on the plant ; after having been stored, these fruit 
could be used as cattle food or in some other way. 

If the caiob-tree is attacked simultaneously both by the Dipteron 
and by Oidium Ceraiomae , suitable strengths of polysulphides of lime or 
washes with sulphur as a basis may be tried against both insect and 
fungus. 

[*!•] 
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GENERAL INFORMATION. 

4x1 - Agriculture and Forestry in Macedonia (Contribution to the Flora of Mace- 
donia: I). — Titrrill, W. Ji , Roy id Ilnlann bauUns, Ktiv , U idle tin of Misidlatuous 
Infm mat mu, Ni s t & <i, ]>. J/mdon, t < j 1 S. 

At present cultivation in Macedonia is only carried on in limited areas 
and by primitive means. Little or 110 rotation of crops is observed, but 
land is often allowed to lie fallow for several years, and the only " dressing ” 
the fields commonly receive is the turning on of sheep in spring and autumn. 
The ground is broken by a one-handled wooden plough, generally made from 
a single tref* trunk and drawn by a pair of oxen or buffaloes. Sowing is 
accomplished by making a hole with the big toe for e ,eh grain, or the seed 
is merely scattered over the stubble and ploughed in. The soil is nacurally 
very fertile in many of the valleys and plains. « 

Reaping is done by hand, and the unbound sheaves are threshed by the 
tramping of animals (oxen, cows, donkeys, ponies) round and round the 
smooth threshing-floor of hardened mud, generally dragging after them a 
portion of a tree-trunk, which acts as a wooden roller, or a piece of flat 
timber like a sledge, slightly turned up in front and with a man or children 
sitting upon it. The grain is winnowed by the mixture ol straw and grain 
being thrown up into the air with folks of several broad prongs, or with 
wooden shovels. The cereals chiefly cultivated are wheat (bearded and 
non-bearded varieties), maize, barley, and oats. 

Tobacco cultivation is an important industry in Macedonia, and many 
fields of it are grown in most districts. In the villages the gathered leaves 
are strung in rows and hung to ferment under the eaves of houses and bams. 
Cotton has been grown in the Struma Plain and elsewhere. Rdund Langsuai 
.and in other districts the opium poppy is cultivated. 
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Viticulture is important in the Struma Plain. Several kinds of 
grapes are grown for wine-njaking and for manufacture into raisins. 

Fruit cultivation should be a financial success in Macedonia if good va- 
rieties of trees were introduced and markets rendered available. Many of 
the fruits are small and evidently little or not at all removed from wild 
types. In June abundance of luscious cherries —red, white, and black — 
may be gathered near most village s. In J uly, plums, pears, and peaches of 
several kinds are ripe, as is also a small kind of apricot and the white mul- 
berry. Later, quinces, pomegranates, grapes, and figs ripen. Water- 
melons are brought to perfection in Macedonia. 

Forestry is non-existent in Macedonia. The scarcity of trees is most 
noticeable, especially in the districts around vSalonika, which are absolute- 
ly bare except for the shrubby Q Her cm s coccifcra and low herbage. 
Inland trees occur, but nearly always singly or in small groups, seldom 
worthy ot the name of woods. Qucrcu s conferta seems the tree most 
frequently used lor house timber in the inland districts. It is the common- 
est tree in many districts and also occurs as a nullah shrub, in the Struma 
Plain, elm trees reach a good size, and isolated planes are well developed in 
various localities. The eomparati\e scarcity ol trees is probably due to 
several causes. In the fiist place the Turks have burnt, or otherwise de- 
stroyed, many forests in the Balkans, in their wars with brigands and insur- 
gents of various kinds Much timber has been used by the inhabitants 
for house-building, plough and cart making, etc., and for fircwfjpd and 
charcoal burning, and no trees are systematically planted in the place of 
those cut down. The flocks ol sheep and goats of the nomad shepherds 
wandering over the hill countr\ pre\cntne\v woods springing up natu- 
rally, by nibbling down the young shoots, for in the dry summer, when 
every blade of grass on the lulls is scorched and brown, any young vege- 
tation forms food for the scraggy animals Lastly the severe winter winds 
are not encouraging to tree growth 

412 - Animal ^nd Vegetable Production in Finland. - <.o<>ss* \ o., m in m Uitvon 

Ycai III, No TQ, j>i» N »> ‘ 1 , No jo, ]>p s<> \ \jiM< kI im, S pt< libel 111 1 Ot* 

tuber, 1018 

In i c>x 4 Finland had 3200401 inhabitants. Agriculture in a wide 
sense large and small crops, forest ry and breeding employed about 2 / a of 
the population. A census taken in 1910 showed the land to be divided up as 
follows arable land 5.7 ° 0 , meadows and grassland 2.8 % , forests 57.1 %, 
uncultivated land (marsh) 34.4 0 ( '>. Cereals cannot be grown in all parts of 
the country. 

Crops. - The northern limit for barley is approximately the 68th 
N parallel, for rye the 60 th, for oats the 65th, for flax and hemp the 64th, and 
for wheat the 61 st. Wheat can, therefore, only be grown in the south of 
Finland. The northern limit for a good potato yield is approximately the 
66th X. parallel, and the production supplies in great part the native demand. 
In the past the Finnish cereal production largely exceeded the local require- 
ments, but the increase in population has gradually stopped exporta- 

[ 411 - 41 *] 
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tion. The cultivation of barley and iye is also decreasing, but that of oats 
and potatoes is increasing. In 1910 the principal crops were distributed as 
follows (acres and percentage of total crops) : — Wheal, 7805 (0.2 %) ; 
rye, 59*955 (12.8%); barley, 272762 (5.Q %) ; oats, 98O718 (21.4 % ; 
miscellaneous cereals 16457 (0.4%); peas and beans, 18915 (0.4 °i) ; 
vetch 3 398 (0.07 %) ; potatoes 171 147 (3.9 %), ro<M crops 30 667 (0.7 %) ; 
buckwheat 657 (0.01 %) ; flax, 12 240 (0.3 %) ; hemp 4 004 (0.1 0 ( ', ;) mixed 
crops of vetch, oats, and barley 66 159 (1.6 %) ; clover and pasture 1 838 154 
(39.9 %) ; fallow land, 573 678 (12.4 0 ( '). The total acreage under cultiva- 
tion in 1910 was, therefore, 4 605 804 acres. 

Forestry. - * Of European countries Finland is the richest in forests 
next to Russia. The forests cover about 2 / n of the total area (the percentage 
varies from 57-63 %), but are not all composed of high trees. The agrogeolo 
gical conditions of most of the country, as well as the climate, are more fa- 
vourable to forestry than crops. Transport is facilitated by the enormous 
network of water-courses and the fact that, in winter, the whole country 
is covered with thick snow. The rivers also have falls which make it possible 
to construct mechanical saw mills. The forests are denser and more extensive 
in the centre of the country. The chief trees are Pimts sylvesfris and Pi- 
cea excclsa, to which must be added beech and, in southern Finland, oak. 
The Finns were very late in understanding the value of wood as an export. 
In old days the forests were considered primarily as places for hunting ; 
later the wood w f as utilised for building, and Anally, the foiests were burned 
to make way for crops. It is estimated that in 1915 there were 49 million 
acres of forest in Finland, about 2 / M of which belonged to the vState. In 
T912, 1913, 1914 and 1915 the State forests yielded 86 181 046, 74 107 329, 
86 903 559 and 69 778 818 cubic feet of timber respectively. During 
1870-1874, 21 574 865 cubic feet of sawn limber (at least 6 ft. long) 
were exported, and this amount gradually increased till in T913 it 
reached 115 743 894 cubic feet. The war naturally put an end to this 
expansion. 

Fisheries. — Finland has numerous lakes, rivers and marshes. The 
area of the lakes and rivers is 16829 scj. miles, or 1 1.7 °;, of the total area. 
In addition to sea and const fishing, fishing in the marshes and rivers is a 
large source of food supply ; of 441 665 lb. of salmon caught in 1914, 237793 
lb. came from the sea and coast and 203 872 from the lakes and rivers In 
the same year y 4 of the smelts caught came from the salt water. In Finland 
landowners generally own water and fisheries as well. By the Finnish law 
the waters are the property of the parish or the villages near them. Each 
inhabitant has the right to fish, but official measures are enforced to pre- 
vent abuse of this right. Very little fish is preserved ; it is nearly always 
exported fresh. 

Breeding and dairy industry. - There are many natural meadows 
in Finland and, stock breeding being on a relatively large scale, a large qtian- 
tity of butter is exported. During recent years, however, the number of 
cattle has remained almost stationary. The production of butter and cheese 
has increased continually, especially in the cooperative establishments which 

[4 it] 



370 


DEVELOPMENT OF AGRICULTURE 


in 1914, supplied 85 ° Q of the total production of butter. In that year 
29 741 500 lb. of butter and 5 306 400 lb. of cheese were produced. These 
figures refer to the production of commercial establishments and do not 
include that of small farms. Butter is exported chiefly to Sweden and the 
United Kingdom. 

413 - The Agricultural Possibilities of Morocco (1). — Mifccr e, in La Vn, acrkoh 

et ruuilt., Y 11 I\, \o 9, ]>p x 4 5- 1 )-. + H Plii togr.iph^ f t Map 4 Bibliography of 

4 Pub nation- Pans Much 1,1919 

After describing briefly the geographical, climatic, agricultural, eth- 
nic and economic conditions of Morocco and its products and commerce, 
the author reviews the different crops now grown or capable of being deve- 
loped and the conditions of cattle-breeding. According to the statistics 
lor iQidlhcre were in Morocco 62 950 camels, 140 545 horses and mules, 
250 980 asses, 856078 cattle, 30 000 pigs, 4 054 335 sheep, and 12 227 070 
gouts. The numbers are, however, believed to be much larger. AU these 
different stocks in Morocco have excellent qualities and undeniable possi- 
bilities for improvement, but the conditions under which they are kept 
have caused tflemto deteriorate. 

Cattle. — Their origin is but imperfectly known. According to some 
they belong 1 o the At las breed, according to other -> to the Spanish, and accord- 
ing to others they are local. In former times they were used as pack and sad- 
dle animals; today they are kept chiefly for slaughter The cows 
are not good milk producers, but might become so. Some crosses have been 
made. The introduction of I,imousin bulls an Breton and Montbeliard 
cows has riven good t exults The use of Indian zebu bulls for breeding 
has been started in the hope of obtaining animals more suitable for draught 
and slaughtering (the yield should rise from about 45 % to 60 % or even 70 %) 
and more resistant to disease, especially pvroplasmosis. 

SiiEEp. — They belong to three principal breeds. — 1) the smallest 
(no lb.) ; thin limbs, good quality wool and meat, resembling the Oran 
sheep and found chiefly in the mountains and table - lands ; 2) that of the 
coast, found in Chaouia and the neighbourhood of Fez ; longer and flatter, 
and characterised by a very developed sort of dewl'ip, wool coarse and flesh 
without flavour ; 3) the best, found in Okarb, Tadla, etc , meat excellent and 
wool good, may weigh as much as 154 lb., head usually red or black, chest 
and loins broad, similar to the Merino breed in character. 

The Moroccan wools, much utilised during the war, are divided into 
3 classes : — 1) Aboudia, compact strand, with even, soft, silky and white 
fibre ; it is the best quality ; 2) Urdighia, loose strand, very regular, stronger 
but a little more common ; 3) Beldia, irregular strand, rough, breaking of- 
ten, and very variable according to the district it comes from. 

Goats. - Very strong, producing little milk, but meat, eaten by the 
natives, as well as hair and skins of great value. They are found in large 
numbers all along the coast. The breed seems local. Maltese, Spanish, 
andjeven Angora goats are found. 

(1) See A*. March, 1910, No. 1172. [Ed» 
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HORSES. — Barbary breed beliex ed to descend from crosses between 
African zebras and imported horses They might be impioved by better 
treatment and crosses with pure-blond, 50 ° 0 Anglo arab, and good Algerian 
stallions. 

Asses. — Usually small, docile, quiet, strong and resistant , used as 
pack animals and for farm woik. 

Mtti.Es. — One of the most valuable lesources of Morocco ; about 25 000 
in number and absolutely remarkable foi their qualities 

Pigs. - Pig breeding, previously unknown, is de\ eloping with wonder- 
ful rapidity. The pigs are of Spanish breed, more or less crossed with Al- 
gerian varieties and already influenced by foreign importations ; they aic 
black or spotted and often weigh 220 lb., even |i 81 b. They might be improv- 
ed by crossing with Craonnais, Yorkshire, or better still, Berkshire breeds. 

PdiTLTRY . -- There are large numbeis of poultry. In Iqi'>, 47212 
quintals of eggs, of the value of q6i 212 francs were exported 

Ostriches. — Existed in Morocco from prehistoric times but have 
entirely disappeared Breeding experiments at Meknes and Marrakech 
have proved very satisfactory 

Apiculture. Little developed except in the south, which exports 
from 1200 to 1=100 quintals of wax each year (Mogador). 

Silkworm breepin< ( 1) 

Conclusions. Morocco is a country in which all kinds of animals 
may be profitably bred The native methods are primitive and unsatis- 
factory, feeding is insufficient, very irregular and entirely dependent on 
the resources of the district and moment , hygiene and selection are unknown 
and the present value of the stock is due solely to its intrinsic qualities The 
possibilities are, therefore, unmet ous and sure If the meadows be implo- 
red and increased, the cultivation of artificial fodder hay and ensilage de- 
veloped, shelters and water reset voi is built, and reproduc1ion~supervised, 
the results will be astonishing 

414 - The Agricultural Position in Ethiopia (The Economic Position of Ethiopia 1913 

1917). — Bottcouirvx AT , in R tui* i mi Cot mi ru\ it Pntu n ' / Pub 1 A pa h ( < 

mtic d< VA*nv u rrtn s > v <?/ /« Canvti Ju Mai or, No i , /** '•t » | t Mtp I’n s 

toiS 

In view ot the present social condition and administration of Kthiopia 
it may be understood that the economic position of the country is not as 
satisfactory as might be supposed considering the incontestable wealth of 
its natural resources 

Agriculture - The agricultural methods used bv the natives are all 
very primitive and h ivc not changed since remote times In the total ab- 
sence of statistics it is impossible to estimate, even approximately, the an- 
nual cereal yield of the cultivated districts, but there is no doubt that all 
the land suitable for cultivation is not cultivated Recent estimates made 
in the Harrar province bv English agriculturists, show that, in this part of 
Ethiopia alone, 20000 square miles of good arable land are uncultivated. 

(1) See R F< b , i^to, No 2^4 (Tn ) * 
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In the Djigdjiga district, bordering on British Somaliland, barely l / 3 of 
the land is cultivated ; lack of labour is said to be the chief cause of this 
state of affairs. It should also be noted that as none of the fields in Ethio- 
pia are fertilised in any way, it is absolutely necessary to let them rest 
periodically. After a period of fallow the first crop is usually “ dourah ” 
(sorghum) or “lief” (millet). “Dourah” roots have the advantage of 
loosening the soil ; they spread chiefly along the surface and break it up 
without raising it. When burnt they give a good fertiliser. Two thirds of 
the inhabitants of Ethiopia live on cakes made of “ dourah ” or “ tief ” 
flour. 

Wheat does well everywhere in Ethiopia at moderate altitudes and 
in the high inhabited valleys. The principal centres of production are the 
Tchertcher, Djirou, Sallale and Tigre districts, but everywhere at altitudes 
between 4 500 and S Qoo ft. the fertile soil could give two crops a year. Un- 
fortunately the wheat seed is never carefully chosen and is not always suit- 
ed to the soil. As a result of the methods of cultivation also the yield of 
wheat is only to times the amount of seed sown. Whereas in Europe the 
yield varies from 8.75 to 14.26 cwt. per acre, the maximum yield in Ethio- 
pia never exceeds 2.20 cwt. Sown at the beginning of the rainy season, 
from the middle of June to the end of Tulv, it is harvested about the middle 
of November. The ears are cut with a sickle and threshed by being 
trodden nut by oxen. The flail is unknown. Nearly all the wheat grown 
in Abyssinia is soft. A variety (not buck wheat) called black wheat, is 
especially used for making “ talla ” (a native beer) and alcohol. ^though 
the area over which wheat mi"ht be grown is estimated at T2 to r^ million 
acrt*s, the annual yield of this cereal , which it is true, is not of primary 
importance as a local foodstuff, does not exceed iq6 800 cwt. 

Whereas millet grows particularly 011 all the high tabic lands and sor- 
ghum in the hottest districts, barlev does well throughout Ethiopia. It 
is nearly as important a crop as millet, and is usually harvested after it, 
in January and February. The yield is small, about 8 times the quantity 
of seed sown. Barley is almost the sole food of horses and mules during 
drought, and is also used for making " talla “ After millet, barley and 
sorghum, chick peas are most largely grown, the annual yield varying from 
12 000 to is 000 metric tons. 

Market garden crops, properly speaking, would find favourable condi- 
tions in most of the provinces, near permanent water courses, and would 
greatly improve the native food supply but these crops require, on the one 
hand, too much care, and, on the other, are not encouraged by the authorities, 
because they would greatly complicate the levying of tithes and of extraordi- 
nary contributions. In addition to the kitchen gardens cultivated by fo- 
reigners (Armenians and Arabs) in the Harrar district and near the centres 
inhabited by Europeans, the only vegetables cultivated in Ethiopia besides 
chick peas are lentils and Jerusalem artichokes. Nevertheless it would be 
possible to harvest at all times of the year potatoes, kidney beans, peas, 
beans, horse beans, salads, cabbages, artichokes, asparagus etc. Orchards 
could be planted also throughout Harrar. As in certain European 
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countries, the potato might become the chief food of the inhabitants. The 
Gallas peasants grow them without selecting them or giving them attention 
and appreciate neither their value as a food nor their taste. The only buy- 
ers are Europeans, and the potatoes are sold on the Addis- Abeba market 
at 8 to io thalers (about 12 s.) per cwt., a very high price as the yield easily 
reaches about 63 cwt. Potatoes are of no value for export as the cost of 
transport from the table lands to the coast is too high, but their cultivation 
should be encouraged and propagated by the local authorities in order 
to increase the food supply of the country. 

On the whole the cereal crops were very mediocre, or even bad, in iqi6 
and 1017* By recommending, or even favouring market garden products 
and vegetables, by temporarily reducing the market dues, the Government 
might perhaps create a movement in favour of these crops so as to compen- 
sate the shortage of cereals. All these products of primary necessitv which 
have just been renewed are naturally the object, within the country, of 
transactions which it is impossible to enumerate. Other products in which 
there is a large trade are * pepper, known as “ berberi ”, similar to Nepal 
pepper, " guecho ”, the dry leaves of which play the part of hops in the ma- 
nufacture of “ talla ”, and of ferment in that of “ tetch ”. “ Talla ” and 

tetch ”, or ” tedj '* (liydromel ) are the two national drinks of the country. 

Th< Arabian coffee shrub grows wild in some provinces, especially in 
Djimnia and KafFa, of which it is said to be a native. It gives fairly good 
crops, but the cultivation of coffee is praclically non-existent. The few at- 
tempts made by the natives have given very mediocre results. In the liar- 
rar province and some of the Aroussis valleys the native cultivates it with 
more care. Coffee sowing, usually supervised by the Yemen Arabs or the 
Gallas instructed b} T them, is carried out over small areas. At six months 
the seedlings are transplanted at the rate of about 1000 per hectare (2.47 
acres) . During three years it is necessary to wood, hoe, and irrigate wherever 
possible at least once a week, Tn these districts the first crop is harvest- 
ed after the third vear, from June to December. The bushes bear 
fruit nearly all the year round. The opinions of colonists or European 
buyers as to the annual yield per bush in Ethiopia vary greatly. The ave- 
rage yield of good Brazilian plantations (fi 6 lb.) seems easily attained 
in Ethiopia by bushes from four to fifteen years old so long as they are 
well tended and the plantations made in good soil, capable of being irri- 
gated, at an altitude of from 5 2=;o to 5 000 ft. Profitable attempts might 
also be made to grow olher species of coffee in the low districts where irri- 
gation is impossible. 

Cotton has always been grown and woven in Ethiopia. Through 
‘ack of attention and seed selection the native cotton bush has deteriorated, 
nevertheless the pods are still of average size and the staple fairly long. At- 
tempts at rational cultivation made by the Erench colonists near Dirre 
Daoua, at Mollou, and on the banks of the Kassam, have givefi promising 
results. Plantations at Egyptian cotton do not, however, appear to do well. 
The local demand will absorb the production for a long time to come. The 
large cotton fields are found chiefly in the Tchertcher distriot, between the 
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Kassam and Baltchi escarpment, along the Bossette mountains and in the 
Tigre district ; some are also found on the islands of the Zouai lakes and in 
the Kambata region. In the Aouache valley young bushes are often 
destroyed by frosts, which occur in clear weather near the water. As 
a rule, however, it would be possible to obtain from yoo to 900 lb. per acre 
in all the alluvial soils where irrigation is possible. In reality the natives 
are content witli a very low yield ; fearing fever they do not irrigate, and 
hoeing and weeding are done very irregularly. 

Tobacco cultivation has always been neglected, although it does very 
well in the South nnd Sidamo district. The Oottragues and Gallas are, 
however, the only natives who smoke, the Abyssinian rarely doing so. For 
some vears this crop has been controlled bv the “ Regie co-interessee des 
Tabacs ethiopiens ", but the value of the export does not exceed some few 
thousand francs a year. 

As special crops, restricted to certain districts and, like the preceding 
ones, grown without care or method, may be mentioned maize, which gives 
very profitable yields, especially in the Km jar and Harrar districts, and 
" kat ", restricted to the neighbourhood of TTarrar-Yille. " Kat " is a bush 
cultivated for its leaves, much in demand bv the natives for their excit- 
ing and intoxicating properties Bv chewing it is produced a sensation 
of hunger, followed bv transient exhilaration and a quiet intoxication. It 
takes the place of alcohol for the Mussulmans, like Indian hemp. About 
20 metric tons are exported annually, consumed almost exclusively in 
Arabia and the countries bordering on Kthiopta. 

About a dozen years ago a fairly large number of rubber trees wer?found 
in the forrsts of the Kaffa and O allaga districts. Their exploitation was 
undertaken bv a society , the " Regie co-interessee du caoutchouc ", and 
appears to have been badly managed as, since iqio, the quantity of rubber 
exported has been gradually decrca^mg. 

Among the vegetable products which have been completely neglected, 
but might give rise to a profitable liade, am castor oil and flax. These 
two plants grow wild almost everywhere in Ffhiopia. Castor-oil seed, 
roughly crushed, is onb T used by the latives to prepare raw skins used lo- 
cally. Flax is hai vested only for its seed, which is fed to stock • its textile 
properties are unknown to the inhabitants The cultivation of sugar cane 
and ground nuts has uevei < r one beyond the experimental stave. 

Fotiests . Before the arrival of Furopeans in Rthiopia nearly all 
the high table-lands were covered with forests, but the ever increasing 
consumption of wood and particularly the total absence of all preserva- 
tion measures, have stripped several regions. The inhabitants in order 
to obtain land for their crops, frequently burn the forests. For example 
the Kounni forest, in the Tchereher district which covered all the slopes of 
the table-land is almost entirely destroyed. In the Ouallaga, Kaffa and 
other western districts there are, however, still very fine forests, almost 
entirely unexploited. All the kinds of trees in these forests have not 
yet been determined, and practically only the most valuable ones are 
known These are* — “ zegba ", known as “ berbersa ", a resiniferous tree 
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of the pine family ; " gatera ", or juniper, which in some districts prows enor- 
mous ; “ tecerencia ", with very hard wood, used for making rifle butts ; 
** chola ", a variety of sycomore ; “ ouenza ", a species of Fic us ; " koll 
quali ” or Candelabra euphorbia ; about 50 species of acacia, including 
the parasol-shaped mimosa acacia, known as “ tadeteha ’From a com- 
mercial point of view only the first four trees are of value. The eucalyp- 
tus, introduced by a European about 20 years ?tgo at the request of the 
Emperor Menelik, does so well that it may perhaps eventually counteract 
the cutting of the forests, so long as the Government takes the initiative 
in laying down measures and assuring their execution. 

Breeding. — The Ethiopian pasture lands exceed the cultivated lands 
in area. They are firstly vast stretches of desert where grass is hard and 
scant. The grnss lands on the lowei slopes are already better, but the really 
fertile meadows are on the high table-lands or mountain sides. Here hay is 
usually harvested, whereas in the plains and on the medium table-lands the 
dry grass is burnt after the dry season. Artificial meadows are unknown 
to the native. Certain varieties of alfalfa could be acclimatised everywhere, 
and would make it possible to lay in reserves of fodder for times when 
hay is lacking. It would also be possible to. cultivate heels, mangch 
parsnips and Swedish turnips to counteract the scarcitv of fodder which 
puts a temporary stop to all breeding, the underfed animals falling a prey 
to all sorts of diseases. 

Nevertheless the cattle are strong. They consist of Zebus which 
may be divided into two classes, the desert animals, with a well-developed 
bone frame, and the animals of the table lands, smaller, with strong 
shoulders, short legs and bulging buttocks. The net meat yield is much 
greater for the second variety ; rational selection and continual care would 
give valuable* results with such a fine breed. Government initiative is also 
indispensable in this case The stopk of Abyssinia cattle is estimated at 
10 million head. Every year plague kills ^ o n/ n of tin calves and sometimes 
more. Tn 10 17 it was yet more serious. The number of zebus slaughter- 
ed for meat is estimated at 1 goo a year Prohibited for Ihe last two 
years, the export of stock will probably never be profitable owing to the di ffi- 
culties and the cost of transport, and the long delav at the coast, during 
which the animals deteriorate. Eor other reasons the export of frozen meat 
is not practical. Only the preparation of tinned meat could be considered 
(the average ox giving 264 lb. of meat net) on condition that it be combined 
with local tanning of the skins. On the high table lands horses, mules, and 
asses are bred as well as oxen. Minjar, Metcha, Choa and Sallale are the 
chief centres. 

Tl" Abyssinian horse is of average height (13 V t to yj 3 ' 1 hands) : 
its son ’’’hat sunken buttocks are similar to that of the Tunisian horse. 
It is vr :y strong and very sure footed Mule breeding is more profitable 
than horse breeding. The fine mules are much sought after as saddle ani- 
mals ; ambling mules are prceminentlv the mounts of high personages. 
The Abyssinian ass is barely q hands high, hut it has a strength and en- 
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durance which makes it incomparable for transport over short distances* 
It is bred especially in Choa and North Ethiopia. 

The camel is found in the Dankali and Somali deserts. Before the 
railway was laid at Addi >Abeba it was used for carrying heavy weights, 
of y 4 metric ton at the most, and left the table lauds during the wet season. 
As its use is no longer indispensable in supplying the markets of the capital, 
it will be used less and less on the high table lands. 

As in the case of cattle, Ethiopia has a mountain and a plain type of 
sheep, but the native does not breed them in the real sense of the word. 
In the plains the sheep usually live among the large herds of goats, very 
common in thh countiy, bred especially for their skins. The wool of 
Ethiopian sheep is of little commercial value. Each landowner has a few 
which follow* tli' j zebus to the grazing land. The mountain animals do 
not weigh more than (>() lb., whereas those of the plains often weigh gg lb. 
These latter (especially those of Ouollo) have a .short, hard wool which can, 
however, be woven; the natives make of it a coarse cloth used for making 
burnous. In spite of fluke worm, or distomatosis, very common in Ethiopia, 
there is no doubt that the rational breeding of sheep would give good results. 

Tigs would also do well throughout the country, and, in normal times 
it would bo easy to find suitable food -cheap ceteals, beans, peas, potatoes, 
etc. Pig breeding will, however, only be profitable if preserving factories* 
arc started, as local consumption is almost nil. Coptic Christians may 
only cat ruminants, and pig's flesh is forbidden to Mussulmans, who form 
about 1 /, of the population. 

Various animal products. Bee-keeping would be very j’frofitable 
were it better understood. I11 many provinces the natives are content to 
collect the honey and wax in the brushwood, and when they do keep bees, 
it is by very elementary methods. Honey is indis]K*nsable for making 
"tedj ", a distilled, fermented beverage giving a pleasant flavoured alcohol 
known as “ araki I11 spite of defective exploitation, the value of the 
wax exported reaches a high figure. 

Among the special products of the South-west, especially Ouallaga, ci- 
vet may be mentioned; the civet i at which produces this viscous matter 
used to fix certain perfumes is not bred, but when captured is given food 
which increases the secretion. 

Potassium salts. - Recently important potassium salt deposits 
have been discovered in Abyssinian territory, near the fiontier of Erithrea, 
about 47 miles from the small Italian port of Fatimari. According to ex- 
perts these deposits contain at least 850 000 metric tons of salts contain- 
ing 55 % of potash (K 2 0 ). The “ Compaguia Mineraria coloniale ” has 
re-bought its rights from the lessee at the cost oi 2 500000 lire , and has 
begun to work the deposits. Thanks to the Decauvillc railway the monthly 
transports to the coast may be as great as 7000 metric tons. When this 
railway is also used for carrying skins and coffee, the export conditions by 
means of the Italian line will be improved (1). 

(i) See R , i<yi 8, No 3.) i (Ed ) 
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415 - U» Use of Aerial Photography In Agriculture and Agricultural Instruction. - aoucdlioml 

Bouch£ H., (Note presented bvM H Hiticr) , in the Cotnt>tc\ returns des Seanres del ’ \ca. INSTRUCTION 

dmie d } Agriculture dcFrtnre , Vol. V, No io,pn r? i-^ssand v>2 P.iris. March i moi" 

The use of aerial photography in agriculture and agricultural instruc- 
tion may be of great importance— repairs of the land, details of the parti- 
tion of the land and of the crops on an estate, description of the trees in or- 
chards and other plantations, study of the form and utilisation of land ac- 
cording to its geological formation, relief of the land, of the hill sides, etc. 

In the districts devastated by war aenal photography might be used to esti- 
mate the damage done. 

416 - Cultural Experiments with Various Plants made from 1910 wo 1914 at Sub- 
station No. 1, neeville. Texas, U. S. A. — binford e E,m the leus j iyuuituiai cultura l 

Expetiment Station, Bulletin No 214, 2,7 pp. ]• ^ Ki"s Calcic Station, Brazos County, experiments 
Texas, April, 1017 

During the five years 1910-1914^ sub-station of Beeville, Bee County, 

Texas, started cultural and variety experiments to study the agricultural 
questions of South-west Texas. The crops grown were cotton, maize, 
oats for hay, legumes, grain sorghum, Sudan grass, {Sorghum exigunm), 
various fodder plants, market garden plants and citrus trees. 

The weather conditions during this period are first rapidly reviewed. 

The average annual rainfall was 31.95 inches in two principal periods, 
spring and autumn. The average maximum temperature in August was 
2l.j°C, the average minimum temperature in January — 5.2°C. The ear- 
liest frost was at the end of October, the latest, at the end of March. The 
results of the various experiments are then given. 

Cotton : • — The highest yield per acre in unginned cotton in the 
variety tests made in 19x2 and 1914 was given by the Mebane variety 
(968.841b.), followed by the King (951.10 lb.), Rowden (923.13 lb ,) Crowder 
921.29 lb.) and Lone Star (834.11 lb.) varieties. A comparison between 
frequent and infrequent cultivation shows negligenble differences in yield 
— 684.4 all d 681.7 lb. per acre respectively for the Mebane variety. 

Maize. — In the variety tests, Thomas maize (25 bu. per acre) and 
Suicropper maize (24.04 bu. per acre) gave the highest average yields in 
1913 and 1914. Seed from 120 ears of Thomas maize was sown in sepa- 
rate plots. The yield obtained varied from 17.57 to 48.86 bu. per acre and 
was related to neither the weight nor the volume of the ear from which the 
seed was obtained. 

Experiments on the effects of the rate of sowing were made in 1913, 
an exceedingly dry year, and in 1914, a very wet year. The rate of sowing 
varied from 2 420 to 9 680 stalks per acre. In 1913 the maximum grain 
yield per acre (10.90 bu.) was obtained with the thinnest sowing, and the 
thickest sowing yielded nothing. In 1914 the grain yield first increased 
with the thicker sowing until with 4840 stalks per acre it was. 37.08 bu. 
an acre, it then decreased slightly as the rate increased, and reached the 
maximum (39.92 bu. per acre) at a rate of 7260 stalks an acre, then decreased 
again for greater thickness. 

In 1913 and 1914 experiments were made on the distribution of plants 
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on the soil by sowing maize : — i) at distances of 3 ft. in squares ; 2) in rows 
6ft. apart, at distances of 18 in. ; 3) in rows 3 ft. apart in pairs 9 ft. apart, at 
distances of 18 in. On each plot was left a number of stalks corresponding 
to 4840 per acre. The average yields in grain were 23.40, 21.87 and 20.64 
bu. per acre respectively. This shows that the distribution of the plants, in 
the soil has relatively little importance, although greater intervals facili- 
tate cultivating. 

In 1912 cowpeas sown between the maize rows at the beginning of 
its development decreased the grain yield by about half that of maize grown 
alone. In 1913, however, cowpea sown later, when the maize was nearly 
ripe, did not affect the grain yield. 

Oats. - - In the comparative tests with oats for hay made in 1912 the 
varieties Texas Red Rust Proof, Hundred Bushel, Appier and Tennessee 
Turf gave 9 550, 8 830, 8 430 and 6 130 lb. of cured hay per acre respect- 
ively. The first variety proved very resistant to rust and did better than 
the others. The second and third also resisted well, but the fourth was 
badly attacked. In 1914, an excessively wet year, oats did badly. Texas 
Red Rust Proof oats, grown in rotation, which had given 4960 lb. of hay 
per acre in 1913 only gave 2 220 in T914. 

Cowpea. - - In rate of sowing experiments made in 1913 and 1914 the 
average yields in ripe hay were 2 375, z 316 and 2000 lb. per acre for seed 
broadcast at the rate of 30, 60 and 80 lb. per acre respectively. 

Groundnuts. - In tests made with six varieties of groundnuts in 
1912 and T913 the average yields varied from 14.39 bushels per j^cre for 
Tennessee Red and 31.52 bushels per acre for Spanish. A comparison of 
sowing in lines 18 inches apart with sowijig in lines 36 inches apart during 
the same period tor all the varieties tested showed an average yield of 
20.24 bushels per acre fot seed sown in lines 3 ft. apart, and 23,38 bushels 
an acre tor that sown in lines 18 inches apart. 

Alfalfa. -- Common alfalfa and Turkestan alfalfa sown in the autumn 
of 1911 yielded in 1912, 2 450 lb. and 2000 lb. of hav per acre respectively 
(total of two cuttings), loiter tests with alfalfa were not successful. 

Six varieties of bur clover {Mea>ca^o dcnticnlata) grown from 1912 on- 
wards, gave perfectly satisfactory results. 

Sorghum. — Of the grain sorghum varieties grown in 1913 and 1914, 
Blnckhull Kafir gave the maximum yield with an average of 7 282 lb. of 
hay per acie (and 23.35 lb. of grain). The best distance apart in the rows 
is from 0 to 8 inches. 

In 1912 rate of sowing experiments were made with the Amber and Su- 
mac sorghum varieties which were sown in rows 3 ft. apart at distances 
varying from V t inch, to 6 inches. At these maximum and minimum dis- 
tances the hav yield per acre was 1.45 tons and 2.40 tons for Amber sor- 
ghum and b 15 tons and 8.20 tons for Sumac sorghum. In 1912 and 1913 
these two soTghums were sown in close rows, using 25,50 and 100 lb. of seed 
per acre. At these rates of sowing the average respective yields oi hay per 
acre were : 3.90, 4.47 aiul 4.02 tons for Amber sorghum, and 8.00, 8.70 and 
7.98 tons tor Sumac sorghum. 
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Sudan grass sown : — i) in rows 3 ft. apart ; 2) in rows 18 inches apart ; 
3) broadcast, yielded w 249, 10 104 and 9 400 lb. of hay per acre respectively. 
By using 15, 20, 30, and 40 lbs. seed per acre, average yields varying from 
4.40 to 4.55 tons per acre were obtained. Mixtures of Sudan grass and cow- 
pea sown for hay did not give satisfactory results. 

Preparation op seed beds. — Experiments on the best method of 
preparing seed beds, made in 1913 and 1914 showed that listing or plough- 
ing to a depth of 6 to 8 inches prepares soil best for maize, cotton, and 
kafir sorghum. 

Potatoes. — In the variety tests with potatoes the best results were 
obtained with Bliss Triumph, Early Rose, Irish Cobbler and Gold Coin. 
Early varieties seem best suited to these districts. 

In fertilising tests with potatoes the highest average yield (89.83 bu. 
per acre) was obtained by applying 200 lb. of cottonseed meal per acre and 
the same quantity of superphosphate. The average for all the unferti- 
lised plots was 60.95 bu. per acre. The minimum yield (52.24 bu. per acre) 
was obtained with the application of 400 lb. of potassium sulphate per acre. 
These results show that in this soil the best potato yields are obtained 
with superphosphate mixed with some nitrogenous fertiliser. 

Market garden crops. - The plants recommended are : * - beets, 
Early Egyptian and Blood Turnip ; cabbages, Flat Dutch and Drumheads ; 
cauliflowers, Snowball, Gilt Edge, Dwarf Erfurt ; lettuces, Big Boston, 
Wonderful, California Cream Butterhead; potatoes, Bliss Triumph, Early 
Rose, Irish Cobbler, Gold Coin ; tomatoes, Earliana, Stone, Acme, Dwarf 
Champion ; onions, Bermuda ; radishes French Breakfast, Scarlet Globe, 
Scarlet Turnip, Half Bong Scarlet ; peas, Extra Early Alaska, Marrowfat 
and Gradus ; green beans, Burpee's Striugless Green Pod and Bountiful ; 
dry beans, California Pink. 

Citrus trees. - - Experiments made with different citrus trees at the 
sub-station show that the best varieties for the district are Dugat and Sat- 
suna oranges which give very satisfactory yields. Lemons do not do well. 
Although grape fruit is less resistant to frost than oranges its gives good 
crops ; the Duncan, Pernambuco and Royal varieties are specially recom- 
mended. 


CROPS AND CULTIVATION. 

417 - Weather Conditions of the United States from an Agricultural Point of View. 

Ward, de C., in the QihvU'h Journal or fhi Royal MeUoroloa,ical i>otu'i\ } X ol XLV, 
No iSo.pr,. i-m-fi Kit? 4- Jiiblioi'r.'phyoi <\i Puliliutl urns Loii'lou, ]atiwnv, ronj. 

Climate, especially temperature and moisture (atmospheric preci- 
pitation), has an absolutely predominating action on the geographical dis- 
tribution of cultivated plants. The curve of precipitations of 500 nun., 
which follows fairly closely the 100th W. meridian (Greenwich) divides the 
land of the United States into two distinct parts, east and west. The pre- 
cipitations of the eastern part are sufficient to make it possible* to cultivate 
and develop farms by the ordinary methods without having recourse to 
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dry farming or irrigation. In the west, however, except in the N-W coastal 
district and some parts of California and the Rocky* Mountains, the rain- 
fall is insufficient for cultivation by the usual means and dry farming and 
irrigation have to be adopted. These two parts may in their turn, be sub- 
divided into five 5 distinct districts or agricultural piovinces. 

In the eastern part (to the east of the Rocky Mountains) the land is 
fairly flat, except in the mountainous Apalachee district (Alleghanies). 
Latitude (and, consequently, temperature) has a predominating influence 
on the distribution of crops. The agricultural districts, therefore, follow 
each othei regularly from the south to the north in accordance with the 
parallels, excepts in the Apalachee district, where the regularity is some- 
what broken by the mountains. The five belts distinguished are: — 
1) Gulf and Florida belt (cotton, oranges, rice, sugar-cane) ; 2) Cotton 
belt ; 3) Maize and winter wheat belt ; 4) Spring wheat belt ; 5) Pasture 
and fodder plants belt. 

The factor most greatly influencing the distribution of crops in the 
west is not temperature, but rainfall, which in its turn, is closely connected 
with the presence and development of the heights which dominate the whole 
district from north to south The agricultural belts do not follow each other 
in the latitudinal sense, but in the longitudinal sense, from east to west, 
according to the mountain chains. Starting from the east there are, firstly 
three belts : — 1) Great Plains belt ; 2) Rock} Mountains belt ; 3) Interior 
arid belt. The Pacific coast district is divided into two belts . - - 4) Northern 
coast belt ; 5) Southern coast belt. ** 

Geographical and climatkal data on the principal plants cultivated 
are given below : 

Cotton. — This is the most important and characteristic plant of the 
cotton belt, which produces a / ri of the world’s supply of cotton. This dis- 
trict is limited in the north by the summer isotherm iq°C and, in the west, 
by the annual isohyete of 375 mm. The average duration of the frost- 
free season is about 200 days. Warm, moist weather Iroin April to August 
favours the growth of cotton, and a c >ol,*dry autumn improves the quality 
of the staple and makes it easier to harvest. Meteorological investigations 
into cotton have been made by Kincek (i). 

Maize. -This is the typical agricultural product of the United States 
lor ®/ 4 of the world's production come from this country. The largest 
centre of production (Mississippi Valley) has the following climatic values : 
-- 1) Average summer temperature, from 21 0 to 26° C ; 2) average night 
temperature above 14°C ; 3) duration of frost -free season, at least 150 days ; 
4) rainfall, from 625 to 1250 mm. or even more. 

J. Warren Smith made a series of meteorological studies on maize (2). 
Its weather requirement varies greatly from one variety to another (3), 
so that the choice of a variety, and selection and hybridisation may greatly 
influence the geographical distribution of this plant. 

(1) Sec R June io*K. No. 022 (fd ) 

(?) See R Oct , I'jiS, No 1078. (Ed } 

(3) Sec N 4.4 s ot this Review (Ed) 
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Winter wheat. — Its area of distribution is limited at the south by 
the isotherm I9°C (from April 15 to June 15), at the north by the winter 
isotherm — 6°. Winter wheat has almost the same rain requirement as maize, 
but its critical period is in March instead of July. Too cold a winter and 
too dry a spring are generally detrimental to it, and contribute to limit its 
cultivation towards the north and the west respectively. Its northern li- 
mit docs not depend only on the isotherm io°C during the two months pre- 
ceding harvest, but is also dependent 011 : — 1) excessive rains towards 
the end of the vegetative period which cause bad attacks of rust ; 2) a mild 
winter causing a renewal of growth before the danger from the last frosts 
has entirely passed ; 3) in the southern provinces the sowing of wheat coin- 
cides with the cotton harvest; as cotton is more profitable, preference is 
given it. 

Oats. — Along the northern limit of the maize and winter wheat belt, 
irom New England to North Dakota, oats are also grown, the principal cen- 
tres of production being near the Great Lakes. Oats require a cool, wet 
climate ; their northern limit is formed by the winter isotherm -f i°C. 

Spring wheat — This is grown throughout Dakota, to the east of 
Missouri, in all the west of Minnesota, and in the east of Washington State. 
It is sown in April and harvested at the end of July and in August. Its 
northern limit is marked by the summer isotherm I4°C, which is only found 
in the western mountains. Meteorological studies on winter and spring 
wheats have been made by J. Warren Smith (i). 

Meadows and fodder crops. — In the east this belt includes a large 
part of Wisconsin, Michigan, all the district between Canada, the Lakes 
Ontario and Erie, and the Atlantic, as well as the Apalachee mountain re- 
gion. The cool summer, with an average temperature below 2i°C, and the 
abundant rainfall (always above 750 nun.), encourage the growth of fodder 
crops, and the relatively fine weather at the time of cutting generally fa- 
vours hay -lurking. In this district stock breeding and the daily industty 
flourish. Here also is the greatest production of potMocs, which require 
a relatively cool and moist July (2). 

Throughout the west fodder is the principal product In the Great 
Plains the natural meadows of gramineae oflci abundant pasture to the 
numerous herds. In the wet Pacific district gramineae are sown as fod- 
der crops, whereas in the Rocky Mountains and dry districts of the interior, 
the most important plant is alfalfa which, thanks to its well developed root 
system, can to a large extent utilise the moisture of the soil. 

Recently some sorghum varieties very resistant to drought have been 
introduced in the more southern province's of the Great Plains. The Ka- 
fir variety flourishes in the district lying between the isohyetos 400 and 
800 mm., and its northern limit is marked by the summer isotherm 24°C. 
The Milo variety goes a little further north. 

Sugar cane. — The district round the Mississippi delta , where the tem- 
perature is high (destructive thermal depressions rarely occur) and the 


\i) See R Oct , 1918, No. 1078; (Ed.) — (2) Sec R Ort , 1918, No 1078 (ful.) 
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abundant rainfall exceeds 1 500 mm., is favourable to sugar cane which is 
widely cultivated there. 

Oranges and other citrus fruits. — The Florida peninsula is a 
great centre for citrus fruits. The abundant rainfall insures the normal de- 
velopment of the trees without irrigation, but considerable damage is 
sometimes caused by the rare, but strong thermal depressions which come 
from the north-west. There are other citrus-growing centres in Califor- 
nia, but theie this culture is only possible with the help of irrigation. 

Fruit treks. — The Great Jyakes have a modifying effect on the sur- 
rounding districts (1) and, in numerous localities, even make it possible 
to grow delicate fruits, such as the peach and the grape. The principal 
apple orchards are found near the Great hakes and stretch far into the maize 
and wintt r wheat belt . In the south the limit of the apple trees is the sum- 
mer isotherm 26°C., in the north the winter isotherm — io°C, and, in the 
west the annual isohyete of 450 mm. Only the extreme northern limit 
has been considered but beyond the isotherm - * 6° apple-growing becomes 
rare, Pears are cultivated in the Great hakes district and in the States of 
Maryland, Deluwaie, and Newjersey. In Wisconsin and Iowa the nor- 
thern limit is marked by the winter isotherm - - (>.5°C. In the west, pears are 
grown in central C ilifornia and in the States of Oregon and Washington 
(Yakima Valley). The peach has the widest area of distribution, from the 
maize and winter wheat belt it goes as iar north as the winter isotherm 
— 9°C The peach is much more sensitive to low temperatures than the cherry 
and apple, and tor this reason, except in the Great hakes district's more 
generally found in the maize and winter wheat belt In the west there 
is a Luge producing centre at Fresno, in California. The southern limit of 
the peach is marked by the winter isotherm - - 4°C. 

418 - Varieties of Oats Resistant to Frost and Drought Acclimatised in Argen- 
tina. — vStt \n. |*, t)l this K lit 

419 - Varieties of Maize Resistant to Drought in America and China. — Sic No 

I I •> (|| till" /v 7 ilk 

420 - Sporobolus phleoides, a Fodder Plant Resistant to Drought in Argen- 
tina. '■ui No |<>(> oi thu RevtChj 

421 - Sensitiveness and Resistance of Coffee Shrubs to Low Temperature, in Indo- 
china. — Su No ol this RiVttW. 

422 - Studies on the Capacity of Soils for Irrigation Water, and on a New Method 
for Determining Volume Weight, in the United States.— isrkelsln o w ,m tin 

/ mml o' A^uu'hnal Rist nth, Vol XIII, No 1, pp 1-15 -p 12 TabU« 4 * it Figs 
+ 1 1*1 iti 4 * Hibhotfiapln 01 u Publications Washington, Apul, i 1918, 

From 1910 to 1915 the author studied the economic application of 
irrigation water to altalfa in the Sacramento Valley, California (2). This 
enabled him to observe the capacity of certain soils under various condi- 

( t ' Su A’ lib., 1 it, No ltd) 

(2' Sic A'. M<i\, I d\ No *>07. [Id ) 
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tions to hold the irrigation water, and to devise and test a new method for 
determining the apparent density of soils in the field. 

I. - — Capacity of soils for irrigation water. — The percentage 
of porous space filled by water immediately after irrigation increases with 
the fineness of the soil texture, this is shown by the following increasing 
values obtained by the author : — 40 % for silt loams with sub-soils of 
fine sandy loam ; 51 % for silt loams, 58 % for clay loams and 66 % for 
days. 

The ratio between the maximum water-holding capacity determined 
in the laboratory (in brass tubes 12 inches long and 2 inches internal dia- 
. meter filled with soil) and the maximum water-holding capacity of the soil 
in the field after irrigation was, on an average, 1.78 ± 0.06 for heavy soil 
and 1.98 ± 0.14 for average soil. In other words, in the second case, the 
soil crumbled and then packed in the tube retained about twice as much 
water as the soil in the field. 

Between the maximum water-holding capacity of soil in the field af- 
ter irrigation and its moisture equivalent (1) there is a suflicicntly close cor- 
relation for the moisture equivalent to be used to estimate the maximum wa- 
ter-holding capacity of seals in tile field. 

II. — New method for determining the apparent density of 
SOIL in THE FIELD. — To determine exactly the volume of irrigation wa- 
ter retained by a given volume of soil in the field it is necessary to know 
sufficiently approximately the apparent density (or weight of the unity of 
volume) of the soil in the field. laboratory methods using crumbled soil 
arbitrarily heaped up are useless to determine this density as they give re- 
sults agreeing but little with actual facts. The use of an iron cylinder 
in the field containing a given volume of soil the weight of which is subse- 
quently determined can give reliable results, but such cylinders are difficult 
to handle at a certain depth and the soil has to be compressed or displaced, 
thus falsifying the results. 

To facilitate these operations the author considered it best to remove 
samples of the soil in the field with a slightly obconical auger (which pre- 
vents the soil from being com] >rcssed or displaced) . Instead of measuring the 
volume of the sample of soil, he measured the volume of the hole corresponding 
to a given quantity of the soil removed which is then weighed in the labora- 
tory after having been dried in the hot air oven. For this purpose he used 
thin rubber tubes closed at one end, with a diameter of 2 % inches and a 
length varying with the depth bored (a maximum of 6 %feet). This tube 
is inserted in the auger hole by means of a rounded stick and filled to the 
level of the soil with water from a graduated glass cylinder. The volume 


(1) The moisture equivalent is the percentage ol moisture retained by soil after 
it has been subjected to a constant strong centrifugal force and may be considered as in 
a state of capillary equilibrium with this force tu determine this equivalent 1 / J. Briggs 
and J. W. M\C used a centrifugal foicc equal to 3 000 time* the gravity force. — 

Cf. U. S . Def 4 of Agriculture, Bureau of Soils , Bull. No. 45 ; The Moisture Equivalents 
by It. J. Briggs and J. W Mac I*ane, Washington, 19^7. (Ed.) 
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of water used (after the addition of the volume of the rubber of the tube) 
shows the volume of the plumb hole to the depth at which the sample was 
taken (for example, i foot). When the operation is over the tube is emp- 
tied by means of a small pump, taken from the hole, and dried. 

If boring has to be deeper the operation is repeated (removal of samples 
and measurement of the volume of the hole) for each successive depth (for 
example, each foot), using a longer tube each time. The volume of the 
last hole (say 6 ft. deep) is then determined by subtracting fiom the total 
volume (depth of 6 ft) the total of the volumes previously determined (depth 
of 5 ft.) 

The author compared the apparent densities determined by his new 
method with those obtained by : - a) the iron tube method ; b) Prof. C. 
I«\ Show's method dipping of a clod of soil in paraffin (i). He found very 
satisfactory agreements, the difference never being as much as I %. 

423 - The Power of Dry or Moist Soil to Absorb Chlorine Gas. — bprthilot d and 

TkW’Noy R, 111 Compti s audits dt l'A(Ctdcmit de s SliiUu 9, Vo l 16S, No 2, pp 121- 

121 pi Tab 1 l*ui’*, Juiunm, i«)H» 

The use of chloiine gas during the war ltd the author to undertake ex- 
periments to determine the absoibent powers ot diffcient varieties of dry 
or moist soils, fustly with n spect to an almost immobile chloiine atmosphere, 
secondly with lcspoct to gas currents moving at different speeds. 

Ten grammes of soil w er£ spread in a uniform layer in cylindrical eva- 
Iiorating dishes under « bell jar. The chloiine entered the jar through a 
tube entering an empty flask (so as to avoid the possibility of smMl drops 
tailing into the **oil), and then passed thiough two wash bottles, one used 
as a safety flisk, the other as a men su ling flask. Altei 2 hours under the 
jar 10 gin of quick lime were added to each dish, so that the surlace was 
completely covert d. The chlorine was t stimated by first burning the soil in 
the presence of the quick lime and then titrating with silver nitrate and sul- 
phocyanide. The crude quantity obtain* d w.is corrected foi the small 
amount of chlorine it contained pit viotislj ; this had been estimated at the 
beginning by the same method. 

Tin tests were made with six different soils and included three series of 
investigations : 1) with 10 gm of diy .soil ; 2) with 10 gtn. of dry soil to 
wliit'li 10 % of watei had been addc d ; yd w p ith 10 gm. ot dry soil to which 
20 n „ oi water had been added. The number of cent igia mines of chlorine 
absoibcd l)y each soil in two hours at a tenq>erature ot 2o°C and at the three 
different degiees of moisture are given. The conclusions drawn from these 
figures are ; 

1) White sand absorbs chlorine badly, ft rruginous yellow sand ab- 
soibs it better but much less than vegetable mould. 

(t) This in UhkI is ilisnibid by M.* ssis Uruwx, Mac Jntikk and Crkk iu a paper 
udilkd « C mnin.iti\e Pliv k.iI and Chemical Studies «1 1 'ivr Riots Tic.ittd Iinkpenduitly 
tot Tw *nty uuht Y« us” pttbOsh.d in the Pennsylvania A ncultutal Experiment Station, 
Anniktl Krpfht tor iwMt", pp <>b <j 7 ( Atilhw \ - A smiilai method,, by l)r. R. 

Trnk\ (Kscnbrd in A* October, J<)M, No. 876 (Ed.). 
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2) Moisture hardly increases the absorbing power of sands ; the dif- 
ference in the absorbing power of moist and dry sands is due principally 
to the absorbing power ot the water in excess. 

3) The absorbing power of vegetable mould is much greater than that 
oi sand ; it is similar for all the specimens of mould and does not appear to 
depend on tLe lime content. 

4) The absorbing power of moist vegetable mould is 2 to 2.5 times 
that of the dry soil. The increase in chlorine absorbed between dry soil 
and soil + 10 % ot watei cannot be explained by the absorbing power of 
the water added ; the calculations prove this. The increase in chlorine 
absorbed between soil + 10 % and soil + 20 % of moisture, is, howevu, 
explained by this cause. Consequently, if the initial moistening of dry soil 
increase the absorbent power of the soil, subsequent inciease in moisture 
has effect only by virtue oi the proportion of water it brings with it. 

The moisture contents 10 % to 20 % used during these investigations 
are those commonly observed in vegetable moulds at a depth of a few cen- 
timetres, even in times of drought. 

424 - The Chlorine Index as a Comparative Measure of the Humus Content of 
Soils. — Lapicqui: 1, and IHrbi: E, in C otnfi'is wndu s dc rAuid^mu \ $ncnri\, 
Vo 1 . 168, No 2, pp IJA-12T -f- i Tah’c Paris, Janttaiv, j‘jkj 

The authors found that bleaching liquid, by leacting on various amble 
soils, loses its active chlorine in very variable proportions. The effect, which 
gives a measure oi the oxidability of soils, is obviously connected with their 
humus content. In ordm to have at least an approximate indication of 
this, they devised the following method which has the advantage ot being 
able to be earned out in the soil itself very quickly: 10 cc. ot well - crum- 
bled soil from which all stones have been caretully removed, are placed in a 
flask of about 150 cc. capacity with ground glass stopper; 50 cc. of bleaching 
liquid containing 5 to ro volumes of chlorine are* added and the flask well sha- 
ken foi 1 minute. After half an hour, during which the flask is irequcntly 
shaken, it is left to stand and the remaining hypochlorite estimated. By 
means of a pipette 2 cc. of the top liquid are removed and placed in a 100 
to 150 cc. capacity flask. 50 cc. oi water are added, then 5 cc. ot a 20 % po- 
tassium iodide solution; acid is added and the whole titrated with hyposul- 
phite, using starch paste as an indicator. The same operation is re-started 
with 2cc. of fresh bleaching liquid. The difference between the two titrations 
multiplied by 2.5 gives the volume of active chlorine lost in 1 cc. ot soil. 
If more than half the chlorine has disappeared the soil must be treated with 
a double volume of bleaching liquid and the figure found multiplied by 5. 
Normal variations of temperature, light, and the lime content of the soil 
have no appreciable effect on the results. All the material required fo* 
about a dozen ot these tests may be carried in a light case. 

Some of the results obtained by this method are given. Ploughed soils 
give fairly constant figures, usually varying from 15 to 20 (ratio chlorine : 
soil, in volumes). The sub-soils (at a depth ot trom 8 to 16 inches) a r e 
already much poorer in oxidisable matter, “and this content diminishes a 
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a greater depth is reached. Forest soil gives values 2 or 3 times greater 
than those ot ploughed land, sometimes even very close to those of mould. 
Peat gives 10 times the average value of ploughed land. Hill sides are much 
less rich than table lands 01 plains ; this may be explained by the action of 
flowing water. Soil turned up to a great depth (as those exposed for a long 
time to cannon fire at the Front) gives very low figures. 

The authors' method, which merely gives an index by which soils may 
be classified according to their probable bumus content, may be uselul in 
many cases, especially in estimating the condition of soil in the devas- 
tated districts to be reclaimed in some of the belligerant countries. 

425 - Investigations into the Hydrogen Ion Concentration of the Soil : Effect of 
Chemical Fertilisers on this Concentration, See No 436 ot this Review ; Compa- 
rison of Electrometric and Colorimetric Methods in Determining the Hydrogen 
Ion Concentration of Soil, see No 536 of this Review 

426 - The Presenoe of Aluminium as a Reason (or the Difference In the Effect of 
So-Called Acid Soil on Barley and Rye. — Hartwell b l , and pember f r , in 
Soil Science , Vol VI, No 4, pp 259 277 + Bibliography of 8 Publications Baltimore, 
0« tober, 1018 

In field experiments made at the Rhode Island Experiment Station 
liming influenced the growth* of rye veiy little but doubled, or even trebled 
that of barley. Thi9 seemed to show th it barley is much more sensitive 
to soil acidity than rye. The two cereals, however, did not differ in their 
behaviour to acidified nutrient solutions, being almost equally affected 
by the acidity ot the medium. The contradiction in the results of the two 
series of experiments much interested the authors ; the difference in the be- 
haviour of barley and of rye in the soil seemed no longer attributable to 
the acidity, but to another caus." which the authors studied m a long se- 
ries of experiments. 

RESULTS. — After partial steiilisation of the soil by heat or an anrisep- 
ric the two cereals still behaved differently. 

In water cultures various substa ices occurring in acid soils, such as 
dihydroxystearic acid, manure extract, and ammonium sulphate, had the 
same effect on both cereals, thus excluding their presence as the differen- 
tiating factor. The aqueous extract of an acid soil, however, affected bar- 
ley and rye differently in the same way as the soil itself, and the ash of the 
extract applied in solution also had the same effect as the soil Aluminium 
was found in this ash and appeared to be the substance causing the difference 
in the behaviour of barley and rye in the soil. 

Experiments with optimum nutrient solutions showed that the addition 
of aluminium sulphate reduced the growth of barley almost as much as 
the addition ot an equivalent quantity of sulphuric acid, but hardly affected 
the growth of rye which, like that of barley , was much depressed by the add. 
Moreover, in the nutrient solution containing aluminium sulphate the hydro- 
gen-ion concentration was four times lower than in the solution containing 
sulphuric acid. All these facts show the injurious effects on barley to be 
exercised by the aluminium, not by the acidity. This was confirmed prac- 
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tically by the addition of phosphoric oxide or superphosphate to the soil; 
the activity of the aluminium was thereby reduced, thus favouring the growth 
of the barley in spite of the increased acidity of the soil caused by these 
substances. 

Conclusion. — liming and phosphating soil may prove almost equally 
beneficial, practically by precipitating the active aluminium as, in the 
first case, reducing the acidity, and in the second, supplying a nutrient. 

427 * Soil Aldehydes. A Scientific Study of a New Class of Soil Constituents Un- 
favourable to Crops, Their Occurrence, Properties, and Elimination in Practical 

Agriculture. — Skinner J. J., in the Journal of the Franklin Institute, Vol. CLXXXVI, 

No. 2, pp. 165-186; No. 3, pp. 289-310; No. {, pp. 449-480; No. 5, pp. 547-s84> Mo. 

6 pp. 723*74*- Philadelphia, 1018. 

The author investigated the presence of aldehydes in 74 samples of 
soil including 14 garden soils and 60 field soils of the same type and from the 
Same locality 30 of those were classed as unfertile and 30 as fertile. He 
found aldehydes in 5 of the garden soils and 12 ot the field soils, most of 
which were unfertile. Before the author's investigations some aldehydes, 
especially vanillin and salicylic aldehyde, had been found in the soil. The 
author studied their action on the development of cultivated plants, a) 
in water ; 6) in nutrient solutions ; c) in pots ; d) in the field. He also stu- 
died the action of four other aldehydes : heliotropine, benzaldehyde, for- 
maldehyde and paraformaldehyde — on water and nutrient solution cul- 
tures. These cultures, numbering 76, contained sodium nitrate, mono- 
calcic phosphate and polassium sulphate in varying proportions. 

Results. — All the aldehydes tested proved injurious to water cultures 
even in relatively small quantities, in the following increasing order. 

Vanillin : — Was more injurious to the roots than the tops, but its 
ill effects decreased in the presence of v large quantity of sodium nitrate. 

Salicylic aldehyde . ~ Its harmful effect was lessened by solutions rich 
in mono-calcic phosphate and in the presence of calcium carbonate. 

Benzaldehyde. — At the rate of 25 millionths it had an injurious effect 
which was not attenuated appreciably by any nutrient salt. 

Heliotropine . — Was so harmful to plants that it was difficult to de- 
termine any difference in the attenuating effect of the various nutrient solu- 
tions. 

Formaldehyde. — Proved equally injurious in all the nutrient so- 
lutions. 

Paraformaldehyde . — Its injurious effect was equal to that of formic 
aldehyde, but was lessened by monocalcic phosphate. 

In the pot and field experiments salicylic aldehyde and vanilline exer- 
cised no harmful effect on good productive, well-drained soils intensively 
cultivated, as these conditions give the soil an oxidising power which ena- 
bles it gradually to eliminate the aldehydes. On the other hand, soils con- 
taining the aldehydes were not very productive and had not been kept in 
good conditions. This prevented the elimination of these substances, the 
injurious effect of which was much attenuated by the application of lime 
or manganese compounds. The harmful effect of salicylic aldehyde couid 
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be controlled in such soils by mono-calcic phosphate, and that of vanillin 
by sodium nitrate. 

Conclusion, — These results show that in practical agriculture, soils 
rendered sterile by the presence of certain aldehydes may be mads fertile 
by adopting methods favourable to the oxidation of these substances. 
These methods are, first of all the drainage and aeration of the soil, and, 
Secondly the application of lime, manganese compounds or certain ferti- 
lisers. 

428 - The Action of Various Lower Cryptogams other than Bacteria in the Soil. 

I Wakum^n S V, Tht Ttnp of M >uUl Action in th« S>il t in So *7 Sinner, Vol. 

VI, No 2, pp 1 \7 i «>S 4 ’ Bib’iof'r.ipliv of 62 Publications — II Waki man S A. 
a*nl Cttrtih R K , The Occurnnct of Ac'tnomycetes in the Sotl, Jbtd Vol. VJ, No. 4, 
pp l f ' f ) U ( ) 4 - Bibliography ot 25 Pub nation** Biltmiorc, 1018 

I. - - Moulds and other Lower cryptogams. — Since th^ first 
micro-biological investigations into soil up to the last four or five years, the 
bacteria have been almost exclusively studied to the detriment of the otbei 
’ groups of micro-organisms of which the presence was reported now and again 
but nothing more. It cannot be denied, however, that the soil contains 
large numbers of active moulds, actinomveetes, protozoa, rotifera, and, un- 
der certain conditions, algae. 

The work of Russell and his collaborators on the influence of protozoa 
oil the fertility of the soil has given rise to a series of other studies on the 
activity of these micro-organisms. Several workers have also studied soil 
algae and several papers have recently been published on the presence and 
probable action of actinomycetes in the soil 

The author examines th^ metabolic processes of moulds and other 
lower cryptogams in the soil with a view to determining their influence 
on fertility. He reviews 02 publications on this subject, compares the bio- 
logical activity of various lower cryptogams with that of bacteria, and dis- 
cusses the most important changes of the organic and mineral mattei of 
the soil which are attributable to tl e action of non-baeterial cryptogams. 

Taking his ow r n observations and those of other workers as a basis 
the author shows that there have been isolated fiom both cultivated and un- 
cultivated soils a large number of lower, nou-Uacterial cryptogams, many 
of which it has been possible to identify. It has been possible to divide 
this cryptogamic* flora according to the cot ditions under which they 
live. M itcorinece and Pcnn'illmm predominate in the soil of the cold (nor- 
thern) districts, whereas the soil of the warm (southern) districts contains 
more especially A speri'illus. Tricliodeimic algae art* iotind in large numbers 
in acid soils. Many soils contain fungi ot the geneia Fusanum, Cladospo - 
num, Chactonium , Alter nan a , etc. 

As regards the action of these various cryptogams in the soil, it ap- 
pears that the development of tlvrir mycelium causes modifications in the 
organic and mineral constituents, but no fixation of nitiogen or nitrifica- 
tion. The decomposition of organic matter by these micro-organisms, how- 
ever, causes the formation of ammonia, the amount of which depends on 
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the sources of nitrogen and carbohydrates available ; these, in decomposing, 
set free carbon dioxide (1). 

Nitrogenous manures applied to the soil are utilised by these crypto- 
gams to form protein substances, at the expense of the plants cultivated 
which are deprived of part of the substances destined for them. This loss 
may, however, be largely compensated for by the fact that the soluble nitro- 
genous matter absorbed by the cryptogams is not absorbed by the sub- 
soil and when later the cryptogams arc subjected to autolysis much of 
the nitrogen assimilated by them is returned to the soil in a soluble* form 
and may thus be of benefit to the erops. 

These cryptogams may also have a beneficial effect on the soil in vir- 
tue of their vigorous production of enzymes and acid substances which may 
modify the constituents of the soil in a manner favourable to the develop- 
ment of cultivated plants, in particular they may help to dissolve the phos- 
phates and other minerals. 

Unfortunately cryptogams capable of living parasitically on certain 
plants (potato, etc.) may occur in virgin soils or in soils in which these plants 
have never been grow T n, thus forming a latent danger ol contamination. 

II. — ACTINOMYCKTES. -- These include parasitic and sapiophytic 
forms and are found in the air, water, sewage, salt lakes, milk, and certain 
wounds, but especially in the soil, where they form a large and important 
group of micro-organisms (in particular in soils rich in 111 ul .^composed or- 
ganic matter), the activity of which varies with the different species. 

After reviewing historically the question of soil-aetinomyoetes, the au- 
thor describes their presence and relation to the bacteria in 25 soils of North 
America and the Hawaii Islands. lie shows that heavy soils or those 
rich in umleconiposcd organic matter generally contain more aetinomycetcs 
than light soils, or those poor in such matter. 

In the 25 soils examined the aetinomyeetes represented 011 an avc rage 
1 7 % of the total eryptogamic flora (bacteria and aetinomyeetes), whereas 
in an acid soil the proportion of actinomyeeU s did not exceed 3.5 %. Many 
forms of aetinomyeetes were isolated f 10111 the soils studied, including Acti- 
nomyces cliromogenus, A. Lipuutnii, A . an reus and A. Rtttgcrsaisis ; these 
wore so numerous that they mav be considered as species characteristic 
of the soil. 

429 - Study on the Fixation of Nitrogen by Soil Bacteria, or “ Azofication — dur.wrs 

J E,(Utih Agr. Kxp. Station) in S oil Stand, Vol VI, No 1, pp K> / -)- Biblio- 
gi.iphy of 2ii l’uhl nut ions BiUfinotc, Scphmlxi, i <> 1 8 

The author calls "azofication” the fixation 01 assimilation of nitrogen 
in the soil by certain species of bacteria acting alone or in conjunction 

He reviews 211 pnpeis on this subject and abstracts the principal 
data concerning the distribution of the niti eigen-fixing flora (especially 
the Awtobacter genus), and the conditions under which they act. He 
concludes that Azatobaiter form an important factor in maintaining the ni- 
trogen content of the soil, although their effect cannot be definitely estima- 
te Sec A\ I'eb., iy in, No. 16 1. (Ed) * 
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ted as the figures published up to the present vary greatly. Whereas 
Hall (Rothamsted) and the Utah Agricultural Station estimate the 
amount of assimilable nitrogen supplied annually to the soil by these bac- 
teria to be 25 lb per acre, Lohnis places it as high as 35 7 1b., and Uipman 
holds that the quantity varies from 15 to 40 lb. under favourable condi- 
tions * 

430 - Partial Sterilisation of Soil (1) , Experiments in France. — Truffaut g , in 

Comptes rrndui des Stances dc V Academic d'A^niullure de Franre, Vol IV, No 38, 

pp 1049 1057 Paris, December 4 101 8 

During two years the author made methodical experiments on the ac- 
tion of certain disinfectants used in emulsion or solution (emulsified car- 
bon sulphide , liquid aromatic carbides, such as benzene, toluene, cumene, 
methylnaphtaline, and heavy authracenic oils used in emulsions , solid 
aromatic carbides, such as naphtalene, anthracene ; calcium sulphide ; 
mixtures of these bodies). 

The partial sterilisation of the soil caused a remarkable increase in 
yield It is easily attained and has the great advantage of supplement- 
ing a lack of nitiogenous fertilisers It is all the more valuable in propor- 
tion as the soil is rich in organic matter and has been cultivated for a 
long time. It not only inhibits the development of animal and vegetable 
parasites, but, when the soap emulsions of certain carfrdes are used, great- 
ly favours germination The insecticidal effect of partial sterilisation 
may be useful in all seasons The fertilising effect by ammonifiaftfon only 
appears to be of real value for applications made from March to the end 
of April, when the period of initial depression which always follows par- 
tial sterilisation is followed by a period of advanced ammonification, and 
of a remarkable renewal of vegetrtion 

It would prove advantageous to start partially sterilising the soil 8 to 
10 days before sowing or planting The use of solid substances has al- 
ways proved more satisfactory when they are lightly ploughed in Par- 
tial sterilisation with emulsion at the end of February for fruit trees 
gives particularly good results The period of delay in vegetation acts on 
the swelling of the fruit buds, flowering is usually delayed and this delay 
may save the flowers from late frosts which often do so much harm 

TJndei present conditions partial sterilisation of the soil appears to 
succeed best with mixtures of calcium sulphide, solid aromatic carbides and 
oily aromatic carbides (Truer \ur patents) (2) These mixtures arc in 
the form of dry powders and are easily spread Applied at the rate of 
4 8 to 7 8 cwt. per acre, they give increases varying from 150 % to 2 50 %. 
It is most important that these mixtures be made with aromatic carbides 
and calcium sulphides free from all impurities. 


(1) Sec the original article by R J Rushkll, 111 R Mny, 1917 pp 693 70a £>e also 
R Mny, iq t 7 , No 404 (Fd) 

(2) See Rivtew of Patents, No 509 of this Rmcw {Ed ) 
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43t - Are Unusual Precautions Neoissary in Taking Soil Samples fer Ordinary 

Bacteriological Tests ? — LiRman, C. B , and Martim D E , in Soil Sccnce, Vo! VI, 

No 2, pp i 31-136 Bi1tir»or»\ iqi8 

When taking samples of soil for bacteriological work (i), special pre- 
cautions are usually advised to keep it aseptic, such as scorching the sur- 
face of a vertical section of the soil. Is such a precaution necessary, and 
does it give better results than simply removing the sample with au au- 
ger?. To solve this problem the authors made a bacteriological compari- 
son of soils taken by both methods. Thiy found in them no appreciable 
difference in the number of bacteria, nitrogen fixation, ammonification, 
or nitrification, and concluded that special precautions are useless. 

During these investigations the authors observed that, in soil from arid 
districts, bacteria may be numerous and active at a relatively great depth. 
This is not the case with soils in moist districts. Although the bacteria are 
most numerous and most active in the surface foot of soil, yet they are some- 
rimes almost equally so at a depth of 2 ft. Lower, at depths of 2 to 6 ft. 
the number and activity of the bacteria are almost uniform. 

432 - Considerations on the Analysis of Forest Soils. — Tamm o , in Mcddeianden 

frdn Statens Shot's/ firsdksanstalt, Pt. 13-iE PP 223-258 4 - x Fig -f- Bibliography of 56 

Publications Stockholm, toi? 

The author recalls the development of the chemical analysis of soil 
in its relations to forestry in Germany and the Scandinavian countries and 
mentions the work of L. Mayer, W. Schutze, P. E. Mueeer, C. F. A. Tu- 
xen, I?. Ramann, II. V. Tibekg, W. Schoenberg, and R. Vogee von 
Faeckenstein. He criticises the hydrochloric acid extraction methods 
of analysis, and believes, like Vogee von Faeckenstetn, that they can 
give no reliable criterion of the productivity of the soil. Mineralogical 
examination and that of the state of decomposition of the soil give us more 
reliable data. As a rule the productivity of the soil cannot be determined 
by chemical analysis although it is possible by tins method to determine 
the content in substances of great importance to forestry and to study the 
different processes observed in the soil. 

A description is given of some of the analytical methods used at the 
Experimental Institute of Forestry of Sweden for analysing forest soil : 
1) Complete elementary analysis ; 2) determination of the different forms 
of nitrogen ; 3) determination of calcium carbonate by treatment with di- 
lute hydrochloric acid in vacuum; 4) determination of phosphoric acid ; 
as for forestry work it is necessary to determine the total content, this is 
done by extraction with concentrated nitric acid ; 3) determination of the 
humus by combustion ; by multiplying the carbonic acid set free by 0.471 
the corresponding humus content is obtained ; 6) determination of the to- 
tal iron content by hydrofluoric ac.d ; 7) determination of the limonite, 
including a little of the soluble iron, by dissolving in mono-potassic oxa- 
late ; 8) mineralogical examination by levigation ; 9) mechanical analysis 
by Atter berg's method. 

(1) Sec R. Jim., 1919, No. 16. 
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433 - The Effect ot Liming on Crop Yields In Cylinder Eiperlments. - uipman, j. g. 

ami Blur A W, New Jersey Agr. I xp. Station, in Soil Science , Vol. VI, No 2 > 

jip t«; 7 )f»o - \~ r Table 4 - 1 VI ite Balt mum , August 1 oj 8 

Dim ns; the 20 years i8q8-i<)i8 the New Jersey Agricultural Station 
made, m two ten-year periods, numerous fertiliser experiments on various 
plants grown m five year rotation m galvanised iron tanks sunk m the 
earth in order to reproduce field conditions as far as possible. The objects 
of the experiment were — - 1) to determine the denitrification of sodium 
nitrate applied in large and small quantities with cow manure ; 2) to de- 
termine the assimilability of nitrogen supplied by sodium nitrate, ammo- 
nium sulphate, dried blood, and cow manure respectively (1). 

Altogether twenty sets of experiments were made, each set including 
three tanks The authoi’s note, however, deals only with the four sets in 
which the following nitrogenous fertilisers were applied annually . 

1) Sodium nitrate at the rate of ifio lb. per acre. 

2) Sodium nitrate at the rate of 320 lb per acre. 

3) Ammonium sulphate in amounts equivalent to 320 lb. of sodium 
nitrate per acre. 

4) Dried blood in amounts equivalent to 320 lb of sodium nitrate 
per acre 

Tti the four sets each tank received in addition each year, superphos- 
phate at the rate of f>p> lb per acie, and potassium chloride at the late of 
320 11) per acre 

At the beginning of the first ten year period (i8q8) each tank r^feived 
n large quantity of gtound limestone At the beginning of the second ten- 
year pciiod (tqo 8) the feililisei w.is modified as described later 

The five-vear rotation included - 1) mai/e , 2) oats , 3) oats ; 4) 
wheat ; 3) timothy During both the first ten year pciiocD (1898-18) 
and during the second (iqo 8 1017) theie were, therefote, two clops of maize, 
four crops of oats, two of wheat, and two of timothv. In addition a resi- 
dual crop of oats (of millet in i 8 qq) wa*- cut to utilise moie completely the 
nitiogeu supplied 

At the beginning of the second ton yeat period (spring of ino 8 ) the 
fertilise! was modified. In each of the four sets one of the tanks (vl) re- 
ceived no limestone, a second (B) recehed lime- tone only, and a third 
(0 limestone and green manure of leguminosae (vetch and crimson clo- 
ver) This vvas repeated at the beginning of the second five-year rotation 
of this period (mi 3) The objects of the modification in the fertiliser were 
to change the soil leaction in tank B , and to change the soil reaction and 
add to the nitrogen content of the soil at the expense of the atmo- 
spheic in tank C. 

Ri'sui.ts - The yield of the crop in diy matter was detei mined each 
year. Jhirini* the first years it varied little in the three tanks of each set 

|i) l'h< umipMt 1 1 I of tli< fust n vi.iis is (Oil) mud in It'tlltt\n\ 221 and *88 of tbi 
New fcis, v Vinuiltnril IX-ihuiikuI Station A snininnv of thi results obtained duiing 
flu 20 y.ars was pnbl.sbid Soil S.iiitu, Vo) V, No ,, Apid k,i 8 Set R Jan, 1910 
No 2 % in) * 
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and, on an average, the differences observed decreased during the ten ycais. 
During the second ten years, when the fertiliser had been modified, the 
differences in the yield in dry matter of the three tanks A B and C of 
each set were already very marked in the first year (tqoR) and became great- 
er later on. At the end of the second ten years the .1 tanks without 
limestone gave a much lower yield in dry matter than at the end of the 
first ten years, whereas the yield in dry matter of the B tanks, with lime- 
stone only, remained about the same, and that of the C tanks, w T ith limestone 
and green manure, even increased appreciably. These results, therefore, 
show clearly the beneficial action of limestone, especially when applied 
with green manure. 

Conclusions. - To increase yield bv an abundant use of chemical 
fertilisers it is essential to applv systematically at the same time a suffi- 
cient quantity of calcareous fertiliser to modify the ill effects of the soil 
reaction which, sooner or later, follows the continuous use oi superphos 
phate, sodium nitrate, potassium chloride, ammonium sulphate oi dtied 
blood in more or less large quantities Some leguminosae must be fre- 
quently added as green manuie in the rotation so as to maintain the supply 
of organic matter in the soil and to increase its content of assimilable ni- 
trogen. 

434 - Action of Liming on Acid Humiferous Soil Investigations in Sweden. — 

Oii#N S, in Vuldiiand n fid>t S tatnn Skoi»\f(nsokan\ t al* pt 13 1 I pj» <<>i h 

1 Fu* Stoekho ni, tor** 

The soils of unsubmerged peat-bogs lequire abundant lime. The 
action of the lime may be accounted foi in different wa> ^ 1) it mav act 

on the micioflora of the soil , 2) it may neutralise the free humic acids of 
the peat soil, 3) it may control the xerophytic tendency of plants glowing 
in unsubmerged peat bogs as a result of scarcity of w'atei which is jbsoibed 
by the humi'' colloids 

The authoi believes that the free humic acids of *hc soil have no in- 
jurious effect on the vegetation, blit that the acid chancier of uni lined 
humiferous soil is due to the 01 game acids adsorbed The composition 
of these acids is simpler than that of liumic acid ( e g oxalic acid) and cal- 
cium humate would prove excellent as a ncut tali set The xerophytic 
growth of peat bog plants is aho attributable to various causes * a) lack 
of oxygen for the roots- b) accumulation of injurious excreta, such as 
oxalic acid and fotmic acid ; c) fixation of nutrient elements by the humus, 
and the consecutive formation of mycorhi/a as a form of adaptation to 
the lack of nitrates 

The different conditions found in unsubnietged peat-bogs may be mo- 
dified by linking as follows the founation of calcium humate not only 
neutralises the acid toxic substances, but also sets free the fertilising ele- 
ments adsorbed On the other hand, calcium humates oxidise more ea- 
sily than the corresponding humic acids, a fnct of great import m< e ^ Kx- 
periments have, however, shown that liming does not affect* the wati r 
supply of the plants, 
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A question yet remains to be solved : — can plants in peat-bogs as- 
similate organic substances directly, or must these substances be modified 
first ? However this may be, it may be admitted that the final product of 
such modifications is calcium nitrate, of which HbssRLMANN (i) has 
shown the great importance for vegetation. 

435 - The Movement of Plant Food within the Soil. — va* amtinb E, (New Jersey 

Agricultural Experiment Station), Jn Soil Science, Vol Vt, No 4 *PP 281-308 -f* Biblio- 
graphy of 45 Publication® Ba’timore, October, 19x8. 

The author sought to determine what becomes of the fertilising elements 
added to the soil and not completely removed by the crops. For this 
purpose samples were taken at three different depths of soils fertilised 
regularly for several years (Rothamsted, England, " Park ” grass plots, 
fertilised since 1856 ; 4-year rotation plots of the Pennsylvania State Col- 
lege, U. S. A., fertilised since 1882 ; 5-year rotation plots of the Ohio Agri- 
cultural Experiment Station, U. S. A., fertilised for 5 years). These sam- 
ples were analysed and their composition compared with that of unferti- 
lised control plots, parallel determinations being made of the yields and 
composition of the respective crops produced by these different soils. 

Conclusions: — Phosphoric acid. — This remains almost entirely 
where the phosphatic fertiliser is placed until removed by the crops or by 
erosion. Phosphoric acid in the surface layer of the soil is better utilised 
by plants, especially leguminosae, when alkali *alts aTe applied. 

Nitrogen . — Very little is lost by drainage during the growth plants 
cultivated in well-kept land. Nitrogen added in the form r of ammonium 
salts tends to accumulate in the surface soil. 

Potassium. — In spite of the ease with which it is fixed by the soil, 
potassium is nevertheless subject to movement within the soil when 
certain salt fertilisers are used (gypsum, superphosphate, sodium nitrate, 
ammonium salts, etc.) and may easily be washed out of reach of the roots. 

Magnesium . — Application of ammonium salts results in loss of this 

base 

Calcium . — Its loss is due to : — 1) the loss of lime (calcium carbo- 
nate) which takes place naturally without special treatment of the soil, 
but is accelerated by the application of ammonium salts ; 2) the applica- 
tion of other alkaline salts (of potassium and sodium), ; 3) the development 
of acidity in the soil. 

436 - Effect of Chemical Fertilisers on the Hydrogen Ion Concentration of Soils. — 

Morsr, F W (M iwchusetts Agr. Exp. Station, Ambert,) In The Journal of Industrial 
and Fntfneerin* ChemUtrv, Vol X, No 2, pp I2«j-I26. Easton. Pa , February, 1018 

Most of the fertilised plots at the Massachusetts Agricultural Station' 
have been continuously treated for 25 years. This has resulted in marked 
variations in their productive capacity which, in some cases, appear due 
to chemical and physical modification in the soil rather than to a lack of 
fertilisers. Amongst other investigations, the determination of the hy- 

(1) Sec R June 19x8, No 624. \Ed ) 
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drogen-ion concentration of the aqueous extracts of the soils themselves 
{supplied interesting data in this respect. The determinations were made 
colorimetrically and the P H (i) value found varied from 4,5 to 7. 

The different fertilisers used in the plots were superphosphate, sodium 
nitrate, potassium chloride, potassium sulphate, potassium-magnesium 
sulphate, ammonium sulphate, gypsum and agricultural lime. Neutral 
salts with strong bases and strong acids, such as sodium nitrate, potassium 
chloride, potassium sulphate, and calcium sulphate had little or no effect 
on the soil reaction in infertilised soil. Superphosphate composed of a 
strong base combined with a rather weak acid, behaved in a similar way 
to the above-mentioned neutral salts. Ammonium sulphate, however, 
acted as a slightly ionised acid, and calcium carbonate as a slightly ionised 
base. The values always remained within the limits given by these two 
compounds. 

When agricultural lime was used with other chemical manures the 
plots fertilised with sodium nitrate or gypsum kept the neutralising effect 
of the calcium carbonate longer than the plots which had received potas- 
sium salts, probably as a result of a protective effect of the lime solution 
in the form of bicarbonate. The application of 2 000 lb. per acre of slaked 
lime affects both the yield and the soil reaction for several years, but 
the lime finally disappears, probably as a result of leaching and 
transformation ; the latter apparently has less effect than the former. 

Below are given the comparative results obtained during one season : 


plots 10 * plots p h 

! Superphosphate • • s. 20-6 is wl S>d ; um nitiate 60 

Sodium nitrate. • . . S 22-6 50 X \ Ammonium sulphate ... 4 9 

Potassium chloride . 525-61S 1/5 1 Nitrogen-tret fa tiliser . • 54 

Calcium sulphite . S 00-6 65 ^ ( Dime 60 

Calcium carbonate ... 6 40-7 10 

Contiol 5 "*) 5 96 


437 - Raverted Supirphosphate. — J\Mns C C , iu rhe Journal of Industrial and hn 
vn trin* Ch w’s' v Vo 1 X, N > t, pp si H -f ^ Firs Ei«ton, Pa , 1918 
\ The author made laboratory and factory experiments on the rever- 
sion of superphosphate in the preparation of complete fertiliser mixtures. 
He found that when superphosphate is mixed with lime or calcium carbo- 
nate the water soluble phosphoric acid decreases during storage, this de- 
crease being accompanied by a rise in temperatuie which is greater with lime 
than with calcium carbonate. The decrease in solubility is rapid at first, 
and slower subsequently. 

Field experiments showed that reverted superphosphate applied to 
sugar cane in upland, ferruginous, clay soil has an effect similar to that of 
soluble superphosphate ; it also gives good results with rice. These results, 
and the preference of several farmers for reverted superphosphate, show 
that the product must not be condemned arbitrarily. 

(1) For the definition of (SoRENSEN’b formula), ^ce R Feb 1910 No x so. note 

1. (Ed) 
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438 - BuUm, a Palm with Edible Fruit for the COte d’Azur, France. — pBostnowMa 

R,mi 4 Petite Revue a nenh cthorticoh, Yen XXV, No *>72, p 1U4 Antibes, France* 

J.imuiry 26, iqiq 

In view of the gre.it confusion in the nomenclature of palms the author 
recalls the revision of the old genus Cocos made by Prof Beccari. Prof. 
Biccari retained but one single species of Coco s C mcifera Z — and 
made three new genera Arecastnm, Syagrus and Bntia — of the other 
species Among the species of the BuUa genus are palms with edible 
fimt which could be profitably giown along the Cote d'Azur. The palms, 
natives of the south of Bia/il, Paraguay, Uruguay and Argentina, are 
very strong and resistant to drought. They are very ornamental and 
could be recommended for this reason only in case those with the 
best fruit were not obtainable Bruit containig too much fibre to make 
pleasant eating raw could be utilised to make syrups 

Among the Buiui which have borne fruit m the author's botanical 
garden "Les Trophjues" at Nice, the best fruit species bore fruit for the 
first time in iqi8 and the fiuit, which ripened in November, was very good. 
This edible fruit ci ukl certainly be improved by cultivation and selection. 
The tree is doubtless one of the numerous forms of Bntia capitata, proba- 
bly one of the pnlposa variety 

The author has made an interesting botanical observation on the 
fertilisation of Bntia palms Prof Bfccari, in his wotk Gcnere Cocos L. 
c Jr Palme aftim, p 42 says that the female floweis which are on a 
spadix can onb be fertilised with the pollen brought by bees frotifcanother 
spadix This opinion is based on an observation made in his own garden 
while Buiui uipitata Ivpica was in flower the female flowers were ready to 
be fertilised only after all the male flowers of the same spadix had fal- 
len The autht r believes that the male flowers do not always bloom so 
eailv that none are left when the female flowers are leady to be fertilised. 
Seveial times lit observed in lus garden flowers of Bitha capitata and va- 
rieties winch produced only one iufloiescence followed bv an abundant 
production of fruit with seed Ohl one tiee flowered at a time and ferti- 
lisation by bees was out of the question because the authors’ garden is in 
the country, far from any other garden containing Bitha 

439 Notes on some Vegetable Globulins. 1 Si mmi r t b (Cornell tTnm 1 sity, 

Ithua) Flic U obiilnm of tin T uk Ik in (umn ilia enuionnn) in Du. Jouinalo) Iito- 
1 o 1 a] ( 1 umisti\ Vol XXXVII No 1 pp 1^7112 \ 2 figs — II Johns C 0 
1 ink 4 * \ 1 ind ( a r^dorki C V 1 (Burt m of Cht mistry, Dept, of \gr. Washington) 
DMtibulion of the Kmc Nitrogen in CKOnut (focus mt tfita, lbcf,\>\) i4QT*n 
I-' 1 rihlts { Bibliogriphy ol 8 Publication^ IUllinunc Tanuaiv, 1919 

I — Globulins OF THE Jack BrAN - In a paper published in 1916 (1), 
]onis and Johns claimed to have isolated from the jack bean (or 
sword bean — Cmiavaha enstformn) one albumin and two globulins, 

“ canavahn " and “ concanavalin " The author succeeded in isolating 
throe globulins from these seeds, all three maybe easily separated by means 


(i) fcu R lib, 1917, No 12? [hi) 
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of their different degree of solubility. The first is soluble in i % sodium 
chloride and does not crystallise , this is the “ cana\ aline ” of Tonus and 
Johns The second is soluble in a io % sodium chloride solution and 
crystallises , this the author calls “ concana\ .din B The third is soluble 
only in Concentrated sodium chloride solutions and crystallises , the author 
proposes to call it “ concanavalin A ” 

II. — Copra cake, used as a food for stock, contain*- about ?o n t) of 
proteins, the principal one of which is a globulin Osborni and Harris 
in their study of the distribution of nitrogen m copra globulin, obtained 
the following peicentages — Amide nitiogen i 36 , humin nitrogen o j \ 
basic nitrogen 6 06 , non-basic nitrogen to ()2 

The authors studied the distribution of the basic amino-adds in the 
globulin by van Slykl's method and obtained the following percentages — 
cystin t 44 , arginin 35 92 , histidin 2 42 , lysin 5 80 , tryptophane, present 

440 - Utilisation of the Curves of the Limit' of Germination of Seeds After Immer- 
sion in Solutions. — I,E>Ar,E 1* ill C omph* ienin d 1 Anrdimn dt s Sailin',, \ol 167 
No ?7 up to7»toS’ Piris Durmhcr tqi8 

If seed of garden cress (Li pidium s aiwum) be soaked in alcoholic so- 
lutions graduated from absolute alcohol to a\ery dilule solution, and 
withdrawn successively, it is eon that, for each dilution there is a limit 
to the time of immersion below which the seed still germinates, and above 
which it 110 longer germinates If the limits be represented bv a system 
of rectangular coordinates (dilution bv the abscissa and time by the ordi- 
nates) the curve of the hunt of germination is obtained Comparative 
tests with the seed of other plants, such as alfalfa, clover, etc t gave cur\es 
which were Comparable but could not be superposed as the deviations 
were fairly marked This suggested elimination and stenlisation of both 
the seed and the spores or eggs of the lower micro oiganisms always found 
to a certain extent on these seeds Knowing the curve of the limits of 
germination when immersed in the solutions it is \ ssible to recognise 
the seed least resistant to the solutions, how to eliminate them and sterilise 
the seed required Bor example, bv comparing the curves of garden 
cress and alfalfa it is seen that, in a 78° alcohol solution the time limit is 
one day for ciess and over eight days for alfalfa the cress seed can, there- 
fore, be eliminated By compiring the euive of dodder with that of 
other seed it will be seen whether it is possible, by the same method, to 
eliminate this parasite from a mixture of seed of equal size difficult to 
separate bv sifting 

If it be too expensive to use alcohol, salt solutions, especially sodium 
chloride may be tiied with advantage, as the curve for cress obtained by 
the author with these solutions was of the same shape Moreover, not 
only intact seeds are capable of retaining their vitality for some time 
in media which on first thoughts would be considered fatal , seed which 
has germinated for t, 2, or 3 days and has been put, first in alcohol solutions, 
then in fresh water, may st irt growing again* Certain cuttings can n 111 u 1 
in 94 0 alcohol for 2, 6, 12, and 24 hours and still retain their activity 
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441 - Do Seedlings Reduce Nitrates? - Davidson, J. in The Journal of Biological Chi- 

tmstry, Vol XXXVII, No. 1, pi. 143-148 + 1 Table Baltimore, January, 1019. 

In continuation of Laurent's experiments on the reduction of nitrates 
by plants (Annates de Vlnstitut Pasteur p. 722, 1890) repeated by 
Schreiner and Sullivan ( U . S. Department of Agriculture, Bureau of 
Soils, Bulletin 73. Washington, 1910) (1), the author studied the 
economy of nitrogen in vegetable organisms with the aim of ascertain- 
ing whether the seedlings contain certain elements of the nature of re- 
ductases, capable of transforming nitrates into nitrites. 

Wheat seedlings (1 to 2 days old) were placed on floating wire- 
netting discs in contact with a sodium nitrate solution the nitrate content 
of which was determined colorimetrically every 24 hours. The results 
obtained showed that the amount of nitrites present varied from day 
to day without any regularity, rising and falling intermittently ; this may 
be explained by the general and complex biological process, simultaneous 
reduction and oxidation, bacterial activity, etc. The author repeated 
the experiment, but this time a certain number of seedlings were separated 
from the seed and placed separately in contact with the sodium nitrate 
to which a little toluene had been added as an antiseptic. The qualita- 
tive determination of the nitrites made at the end of 24 hours showed 
there to be an appreciable quantity in the solutions placed in contact 
with the whole seedlings (with seed) and the seeds without plants, but 
none was found in the solutions in contact with the seedlings without 
seed. The author naturally concluded that the seat of the reducing ele- 
ments in wheat seedlings is exclusively in the parent seed attached to the 
plant. A later experiment, however, showed the production of nitrous 
nitrogen to be caused by bacterial activity. When the preceding experi- 
ment was repeated under aseptic conditions (sterilisation of seed and ma- 
terial) no formation of nitrous nitrogen was observed in any case. 

To determine whether the toluene prevented the formation of ni- 
trites in the solutions in contact with seedlings separated from the seed 
the author placed whole wheat seedl’ngs in contact with the same solu- 
tions, arranging them so as to avoid all contact between the solution and 
the seed, but taking no special precautions to avoid bacterial contamina- 
tion. Under these conditions, even after a week, only negligible traces 
of nitrites were found. 

The most rational explanation of this phenomenon is that the re- 
ducing micro-organisms were unable to develop in the solution because 
the rootlets did not supply them with sufficient food. At any rate the last 
experiment shows clearly that wheat seedlings do not reduce nitrates 
to nitrites 

Complementary investigations made with maize, barley, oats, etc. 
lead to the same general conclusion. The metabolism of the seedlings 
does not necessitate the reduction of nitrates in their culture medium. 


(1) Set R Jan , um, No 60. {Ed ) 
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44* - Comparative Water Requirements of Different Varieties of Oats ; Investigations 

in Germany. — Vox Seelhorst C , m the J mrml Mr Lunilitmt.chiii, Vol LXVX, l*t 

2 , pp 121-127 4 * 3 Tillies Bt*rlrn, Juik, i t>i 8 . 

To determine the water requirement of different varieties of oats 
(Petkuser, Gottinger, Stnibes, and Liineburger Klay) they were grown at 
Gottingen in plots with different moisture contents. 

RKSUUTS. - - Ou the whole the yield of the different varieties was 
in proportion to the moisture content of the soil, but differed with the 
varieties. At all degrees of moisture the yield of Petkuser was below 
that of the other varieties. The Iaineburger Klay variety held first place 
at a moisture content of 50,63 and 76 %, but at 8 q % its yield was ex- 
ceeded by that of the Strubes and Gottinger varieties. When the mois- 
ture content of the soil was highest the Strubes variety gave the best yield. 

The absolute consumption of water (including that removed by eva- 
poration) for the four varieties increased greatly with the moisture content 
of the soil ; it was lowest for the Petkuser variety and highest for the 
Tmneburger Klay and Strubes varieties. 

The relative consumption of water removed by the plant (exclusively) 
decreased for the four varieties with the increase in the moisture content 
of the soil up to 76 % ; above this value it increased greatly. In this 
connection the behaviour of the four varieties varied with the moisture 
content of the soil. When this content was 50 % the Petkuser variety 
consumed the greatest relative amount of water, at 63 % the Strubes va- 
riety, and at 76 0/ 0 the 'Uineburger Klay variety. When the moisture 
content of the soil was at its maximum the Petkuser variety again consum- 
ed the greatest quantity of water. 

443 - Natural Crossing in Wheat in the United States, itwi s it k . in The jnmwl 

nf Vo) IX No 7, pp )j(> no -f 3 1 ? jcs W.i'-hiniiton, Novonbir, iqiS 

There is a certain disagreement among workers as to the possibility 
and frequency of natural crossing in wheat. According to Robbins it 
is normal in the durum types in hot, dry countries (a^> in certain parts of 
Tndia), whereas self-pollination is the rule in the northern, wet countries. 
On the other hand, Kornicki} considers self-fertilisation to be predominant 
in the species Trilicum vul^arc, T. durum , T. dicodum and 1\ Spelta, but 
admits that natural crossing is possible. 

The paper under review gives the results of experiments which confirm 
the possibility of spontaneous crossing in Triiicum vul^are. The varieties 
studied were Maiquis and Bluestein (beardless), Arnautka, Kubanka, 
and Turkey (bearded). 

By crossing a beardless with a bearded variety partially bearded Fj 
hybrids were obtained, i. e., the awns were only partially developed on the 
upper part of the ear only. The I' 2 was composed of beardless, interme- 
diate (hybrid), and bearded plants in the ratio 1:2:1. By crossing the 
hairy chaffed Bluestem variety with the smooth-chaffed Marquis variety 
was obtained an Ft composed entirely of hairy-chaffed plants,* and an F, 
including plants with both hairy and smooth chaff in the ratio : 1. 
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These results seem to show that the appearance of bearded and hairy 
chaff in plots sown with a beardless, smooth-chaffed wheat of certain 
purity and origin may be considered as a sign of spontaneous crossing. 
To verify this hypothesis a series of observations were made in 1917 on 
plots of various wheats, with the following results. 

Marquis variety (bearded and smooth) : - - of 320 plants, 2 had 
beardless and hairy ears, and 1 had intermediate characters ; this propor- 
tion corresponds to 0.9 % of spontaneous crossing. 

Various beardless varieties (beardless and smooth) : — of 80 
plants, 1 had hairy glumes - 1.3 % spontaneous crossing. 

Preston variety (bearded and smooth) : — of 160 plants, 1 had 
fairly developed ears and partly pubescent glumes — o.b % of sponta- 
neous crossing. 

Hybrid Turkey X Well (bearded and smooth) : — of 320 plants, 
b with intermediate characters — 1.9% of spontaneous crossing. 

Triticum durum and T. Sftclta- no case of spontaneous staurogamy. 

In all the varieties of Triticum vulgar c together an average of 1.3% 
of crosses was found Admitting that crossing occurred to the same extent 
between plants of the same variety, the total double percentage, 2,6 % 
would be obtained. This would make it possible to admit that in Triticum 
vulgar e spontaneous crossing tnav occur at the rate of 2 to 3 °( v This 
would easily explain the~phenomena hitherto attributed to mutation or 
reversion. 

44 1 - The Inheritance of Hull lessness In Oat Hybrids. - Love ti u , mc^ostie, 

(> P 111 Hu 1 m Uitin Ntthit ihst, V«»1 1,11 1, Nr# f>_* j., j»p ^ f- 7 Digs Lancusttr, 

P.t , L»niui\ Ktbru.irv, t 1 0 

The results are given of a series of reciprocal cross< s between hull : less 
and hulk'd oats nude to study llu behaviour of those two giain characters 
in the hybrids. The first belonged to the Arena nuda gioup, the second to 
the Avcna sutiva variety, except in one casn when Art tin jutua was used. 

iS'i Generation (Ip,). - The ch 1 rack is oi the hybrids weie interme- 

diate to those of the parents, i. <>. hill -less and hulled grain occurred on the 
same panicle and sometimes on the 1 same spikekt. 

2nd Generation (K 2 ). The 1' 2 contained pi mts with hulled grain, 
intermediate grain, and hull less grain in the iatio 1:2:1. This seemed 
to show the presence or absence* ot gluinelles to be du< to a single factor, 
Thus, for example, the T 2 of the cross Anna undo < Hlack Tartarian con- 
tained 37 hulled plants, 85 int'dinc diate ones, and 3,7 hull-less ones. In 
the P 2 of the cross Danish Island > A"cna nudu tile number of plants was 
1 15, 216 and 11 1 respectively. 

The plants with intermediate grain (heterozygous) showed all the stages 
between forms with almost all hull less grain (i. e. with a very small per- 
centage of hulled grain), and those with almost all hulled grain ( i. e. a 
very high percentage of hulled grain). This is shown in the following ta- 

(1) Stniil.u luvestig itions made in England by Mr Si Cl \ir Cyrorn weie described 
in R Nov, 1918, No 1226 (Fd ) 
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ble which shows the number of heterozygous plants In the F a . The per- 
centage of grain is shown at the top of the columns ; — 


Crocs 




1 


I 

Percentage of hulled grain 

l i i i i T 

i 
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j 
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3 

5 

5 

4 
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1 
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8 

20 

*3 

22 
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>3 

17 

11 

7 

4 
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3RD generation (F 3 ) - B< tween the percentages of hulled grain in the 
F % heterozygous plants and their F 3 descendants there was a strong corre- 
lation expiessed by the indices 0.206 ± 0.039, o 623 J 0.025, and 0 741 ± 
0.024 t n the three cases studied by the ai.thor respectively. Consequently 
if seed of an F a plant with a very low percentage of hulled seed (for example 
2,5 %) be sown, the F, obtained will be composed of */, plants with hulled 
grain, \\ plants with hull- -less grain, md 2 / i plants with intermediate giain, 
a large majority of which would have a low percentage of hulled grain. 
In the same way, if Sv.ed of an F 2 plant with a very high percentage of hul- 
led grain (for example 85 %) be sown, the F 3 will be composed accoiding 
to the same segregation ratio as in the previous case, but the gieat majority 
of the heterozygous plants will contain a high peicentage of hulled grain. 


Percentage 

of hulled grain In the F, 


zygous plants 

J Hulled grim 

9> 

lb 

14.0 

1 

17.0 

4 

17.^ 

22 

23.2 

15 

23.0 

15 

7 rui ratio j 

96 

77-° 

28 
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13 

*7.9 

19 
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Number of F f descendants 


heterozygous giulu 

hull-less 

31 

*4 


7 

9 

0 

13 

24 

36 

*1 

21 

20 

m 

88 

32 

22 

*7 

22 

3 r 

19 

27 

I i 

32 

] 7 
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Thus, whatever may be the percentage of hulled grain in Jhe 1', heti- 
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rozygous plants, the theoretical segregation ratio of their F a descendants 
will always be the same viz. *4 plants with hull-less grain, */« heterozygous 
plants and % plants with hulled grain. This is shown by the annexed 
table (p. 401) which gives the number of F a plants with hull-less heterozy- 
gous and hulled grain respectively opposite the percentages of hulled grain 
in the F a heterozygous plants *. 

Conclusions. — In the crosses between oats with hull-less grain and 
oats with hulled grain the grain chaiacters are transmitted in accordance 
with the simple Mendelian ratio : 1 with hulled grain : 2 with heterozygous 
grain : i with hull-less grain This is in agreement with the lesults previous- 
ly obtained by Norton, Gaines, Zinn and Surface etc. 

The plants with heterozygous grain show all the stages between a very* 
low percentage (2.5 %) and a veiy liigli percentage (97 5 %) of hulled grain. 

There is a marked correlation between the percentage of hulled grain 
in the F 2 heterozygous plants and its heterozygous descendants in the F 3 . 

Whatever be the percentage of hulled grain in the heterozygous plants 
of the F«, the theoretical segregation ratio between their descendants in 
the F 3 is always 1:2:1. 

445 - Material for the Improvement of Maize by Crossing and Selection, in America. 

— Collins G N, in flu Journil of Iltitiilv, Vol <), No i ■> i 4* 3 I^gs. 

Washington, Av ** 1 mtR 

Material for the improvement of <maize. The area of distribu- 
tion of maize cultivated in America from New Kngland to Argentina 
and Chile, under the most varied climate and soil conditions; makes it 
seem probable that a large number of well differentiated types ^ maize 
exist. The utilisation of this rich material in selection and hybridisation 
work has barely begun, and there is no doubt that numerous varieties 
unknown to the selector aie cultivated by the natives of tropical America. 
Many of these, though far inferior to the Kuropean and Noith American 
types in development and productivity, have special characters of adap- 
tation and resistance which could be utilised by hybridisation and selec- 
tion to improve the best cultivated varieties and to "make" them 'more 
resistant to dt ought, cold, etc. 

Description of some varieties eru amted uy the Indians of 
Central America. - The fitst place among these varieties is taken 
by “ Hopi ” maize, grown by the Hopi, Navajo, and Zuni tribes. It is 
characterised by the presence of a single root and the development of the 
mesocotyl, which may reach a length of cm. whereas in the commer- 
cial varieties it is never more than 10 cm long At the time of sowing 
the Indians dig holes 6 to i8 inches deep in the soil, which is almost arid 
at the surface, thus reaching the wet beds of the sub-soil, in which they 
place the seed which they then cover with soil. Sown so deep the com- 
mercial varieties of maize could not develop because their mesocotyl 
is not more than io cm. long. In the Hopi maize, however, the mesocotyl 
pierces tlic* layer of earth covering the seed, thus making it possible for the 
leaves to open and develop normally. Moreover, the single terminal 
root develops strongly and penetrates the earth to a great depth without 
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losing contact with the wet layer. The water supply of the plant is thus 
favoured by the exceptional development of the meSocotyl and root which 
between them use the water reserves of the soil to the best advantage. 
It is an ideal maize for the wind-swept plains of New Mexico and Arizona 
where rain is rare. As the rain falls especially in winter, the soil is already 
completely dry on the surface when the weather is sufficiently warm foi 
sowing. The summer rain comes very late, in June and July, and cannot 
be used for late sowing as the unripe plants would be exposed to the first 
autumn frosts of September. Under such conditions only Hopi maize 
can be successfully sown because the seed can be placed in deep holes in 
contact with the layers where the rain fallen in winter is stored. At San 
X)iego, California, in 1917, Hopi maize ripened normally without receiv- 
ing one drop of water throughout the vegetative period. These valuable 
characters of Hopi could certainly be successfully utilised in hybridisation 
and selection. 

Zea hirta is another type of maize characterised by the presence of 
hairs on the leaf sheath and also, partly, on the blades. It grows in the 
Mexican plains, where water is very scarce. Acclimatisation tests in the 
semi-arid districts of the west of the United States gave completely ne- 
gative results, erntrary to all expectation. A more careful study of the 
structure and form of the plant showed the cause of this failure:— In- 
stead of growing downwards the roots of Zea hirta grow horizontally, in the 
upper layer of the soil almost in contact with the air. This enables it to 
utilise the small quantities of moisture which come to it during its vegeta- 
tive period in the form of mists and light rain which cannot penetrate 
far into the soil. In the semi-arid districts of the west the rain falls in 
winter instead of during the vegetative period, so that plants must obtain 
their water from the reserves stored at a certain depth, thus making de- 
sirable a root system well-developed vertically. Under such conditions 
Zea hirta , the roots of which do not go deeper than 6 inches can, naturally, 
not live. 

Conditions similar to those in Mexico are found in other parts of tro- 
pical America where this special form of adaptation to an environment 
poor in water could be advantageously utilised. 

Another appreciable characteristic of Zea hirta is that it grows at 
'datively low temperatures at which the ordinary varieties of maize can 
neither develop nor ripen. In creating forms for countries where the av- 
erage temperature is below the thermal optimum for maize this variety 
should form excellent material for crosses. 

Each district may be said to possess valuable forms of adaptation. 
From Bolivia come varieties capable of keeping their stalks and leaves 
green a long time after the ears are completely ripe. Mexico has a type 
capable of withstanding very high temperatures, China one that can 
safely withstand hot, dry winds at the period of flowering, etc. - 

Combination of characters. - - Most of "'the characters of maize 
are transmitted independently of each other, so that by crossing it is pos- 
sible to obtain the most varied combinations. Agricultural geographical 
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work must be so organised that interesting forms of adaptation, unknown 
or unused at the present time, may be utilised by all institutes and sta- 
tions interested in the improvement of maize. It would, therefore, be 
well to make a general census of maize together with a detailed study of 
the particular climatic and agro-geological conditions. Such a study 
would make it possible to determine the signification and true value of 
the different forms of adaptation. It is not enough to know that a va- 
riety can do well in spite of unfavourable climatic conditions, it is neces- 
sary also to know the behaviour of the plant under these adverse condi- 
tions. Hopi maize and Zea hirta resist drought, or rather can flourish 
even where the total precipitation is very low, but these two forms of adap- 
tation and, consequently, their geographical distribution, are very diffe- 
rent. ITopi maize resists because it can obtain the water stored during 
winter at a great depth ; Zea hirta resists because, during its vegetative 
period, it can utilise the mist and light rains which do not penetrate far 
into the soil. If this type were utilised to create maize for the semi-arid 
districts of the West, the results would, obviously, be negative. 

In looking for new varieties the aim should not be to find varieties 
ready for market but to look for certain determined characters of resistance 
which later, by means of crosses, can be transmitted to the best commer- 
cial varieties. The valuable characters and forms are often found in 
plants of unattractive appearance and rather weak development. The 
appearance of a plant on the whole is less flourishing in proportion as the 
environmental conditions are unfavourable and extreme, and the charac- 
ters of adaptation which enable the plant to withstand unfavourable 
climatic conditions are all the more distinct and well -developed. 


44^ - Mass Mutation in Maize. — rv. Vrifh ir . in n. s , Voi xr,vn, No 1219, 

P7> G 11 rfcon-on TIiuKon, M, v 10, ivS 

The mutation mentioned in this paper has already been described 
under the name of Zea Mays mut. stcrilis, in Vol. t of the Botanish Jaar - 
hock dor Dodonaea's Maatschappii van Gent (Botanical Yearbook of the 
Podonaea Society of Ghent). It is characterised by the absence of rami 
fications which reduces the plant to a single straight stalk having no ears nor 
male flowers. It resembles the branchless pine described by Schrokter. 
The conditions under which this mutation occurred were as follows: — 
The author had cult vated during six successive years a pure strain of com- 
mon maize, taking all the precautions necessary to prevent staurogamy 
and had noticed nothing abnormal. In the 7th generation, composed 
of 3fo plants, there suddenly appeared 40 with the mutation described 
the percentage of which (12 %) greatly exceeded that usually observed 
in Linaria, Chrysanthemum , and Oenothera plants (1 to 2 %). In addition 
to these 40 completely sterile plants there were some intermediate ones 
with incompletely developed male and female flowers. The author chose 
one of these plants for propagation and, the following year, obtained 57 
plants, Ti of which belonged to the sterile type. The percentage of mu- 
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tation had thus risen to 19 %, giving a new, distinct proof of the possi- 
bility of mass mutation. 

To explain the sudden appearance of so large a number of abnormal 
forms, Bartlett admits that fundamental mutation is produced only in 
one of the two gametes of the generation A preceding the generation B 
in which the mass mutation occurs. In the A generation the action 
of the modified gamete is hidden by the dominant action of the other ga- 
metes. Segregation appears in the generation following B and is in a way 
analogous to segregation of characters in the Mendelian sense, except 
that Mendel's law concerns the hybrids between different species or va- 
rieties, whereas, in this ease, scission occurs within a pure strain. The 
law of probability may he applied in both cases, but the starting points 
are different. Mutational segregation is connected with the appearance 
of a new character, whereas Mendelian segregation implies the pre-exis- 
tence of all the characters concerned. 

It is generally admitted that mutation is produced during the for- 
mation of the gametes some time before fertilisation, probably during 
synapsis. The combination of two mutant gametes is, therefore, rare ; 
that of a mutant gamete with a normal one is much more frequent. The 
first gives rise to complete mutation, of which the best example is the 
so-called giga* (giant) types with a double number of chromosomes found 
in some species of Oenothera . The plants resulting from the combination 
of a mutant gamete with a normal gamete may be called half mutants. 
In nature, where mutations are very rare, there is little chance of the oc- 
currence of complete mutants (by the combination of two mutant game 
tes). As a rule half mutants occur first, then, in the following generation, 
mass mutation, according to Bartlett's theory. 

In the case of Zca ftfavs nmt. sferilis it may be said that one gamete 
of the 5 th generation mutated and combined with one normal gamete, 
thus producing in the 6 th generation an intermediate or half mutant form 
difficult to distinguish. In the 7 th generation thh gave rise to mass mu- 
tation. 


447 The Existence of Five Genetic Factors Affecting the Length of the Stalk in the 

Pea. — WHITF O 1*' , in Tin /{tooklvn Jnsliluff o* Art* dud *$iu'na\ % Utotfkhn It ituntc 
(ifitilen, C onfrihutinn No 20 (R»'pnnt< <1 fmtn, ftfanou s of Hu Tnrrey Tiolnntcal Cluh,Vn\ 
17, pp 116 f 1 Fig f- Bih'iogiapliy of 1 0 Fuhiio.it'otm Biooklvn, iqi8 

With respect to length of stalk, Mendel divided the varieties of 
Phum sativum into two groups “ long " and " dwarf ". By crossing 
these two types he obtained an Ft composed of plants as long as, or even 
longer than the long parent, and an TL composed of long and -short plants 
in the ratio q :i According to him these results showed the difference 
between the two groups to be due to one factor. Subsequent investi- 
gations made by Bateson, Keeule and Pellicw, Lock etc., showed 
that, in some cases, the inheritance of length of stalk is much more com- 
plex than Mendel admitted. By the use of biometrical data collected 
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from 200 varieties of Pi sum sativum, the author was able to distinguish 
3 classes . - 


A) I /mg types (over \ '/% ft) 


I - With 20 jo internodes (Ex , M iniinut, GoJdko- 
nig White Eyed Minowfat) 

II With 40 tx> mtu nodes (Ex , Scotch Beauty, 
Spate Gold) 

Ifl -With 2<i 30 inti modes (Ex, (a im Riesen 
S lm ibt 1 ) 


]i) S mi dwatf t % i»t *- 

C) Dwtif t>pt (less than 1 it) 


IV Willi J020 lun mtti nodes (Ex, Velocity, 
1'irst oi All, Expuss) 

V - St.dk of mtcuucdiaU length, with short mUr- 
liodcs as in the d\v irf type 

VI — With 10 20 short lutcrnudu (Ex , Estonian, 
Nott'*- Ex< lImi 1) 


Crossing experiments with these different types gave complex te salts 
wine h can only be explained by admitting the e> istence of at least S genetic 
factors, two of which determine the length of the internodcs and three 
the number of internodes Below are gnen these factors together with 
their symbols and opposite the symbols describing the absence of the 
two principal factors. 

(ttmlic fiuiois of hnjh: ihstnu of tin >i >0 finmipal f rcloto : 

L Ion Intel n< mU s 1 shoit mtuindts 

Li viry loni intu nodes 

T 20 40 intc intuit t 133 10 .. > lntci noth s 

Ti (>o intuuodcs 

Tt- 20 V» mtcrnodt s 


With the help of these genetic iacxois the gametic composition of the 
different types may be represented as follows 



I 

- \\ nil 

0 , > 

ll 

mt 111 d< 

LT. 

1 ) loll}* tipc 1 - 

II 

— With 

40 00 

fon 

intt 1 ikuU s 

LT, 


III 

With 

„o jo vit v lou 

ml* 111 nlc 

L,T. 


IV 

Willi 

10 U* 

loti " 

lnttimxlcs *r 

LT. 

/{) S 1U1 dw ill 1 \ 1*1 s 

V 

W 1 th 

>.0 40 

shot 

intu ti< » Ilk — 

IT. 

( ) Dw ut type 

1 VI 

With 

TO „<> 

shot l 

in tumults *=- 

It. 


The cross I < IV gave an F x composed of long plants with long in- 
ternodes, and an F 2 including both long plants and semi-dwaif plants 
with long internodes 

The cross I a V gave, in F x long plants with long intu nodes, and, in 
F 2 , long plants with long internodes and semi dwatf plants with short 
internodes, m the ratio 3 * 1 

The cross I ' VI, ga\e, in F lf long plants with long internodes, and 
in F 2 , long plants with long internodes, semi-dwarf plants with long 
internodes, semi dwarf plants with short internodes, and one dwarf plant, 
in the ratio 9:3:3 i, showing di-hybridism. 
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The cross between the two semi-dwarf types IV and V gave, in F t 
long plants with long intemodes, and, in F 2 , the same results as those 
obtained in the F 2 of the cross I X VI. 

The cross between the semi-dwarf type IV and the dwarf type VI, 
gave in F lf semi-dwarf plants with lon% intemodes and, in F 2 , semi-dwarf 
plants and one dwarf plant in the ratio 3:1. 

The genetic factors proposed by the author make it possible to ex- 
plain simply and clearly the numerous cases studied by him. 

448 - Inheritance of Productivity in Potatoes in Connection with the Choice of Tubers 
for Planting; Investigations in Germany. von Su:t horst c, m journal /«> 
L'Mihvut'ichiift, Vo • I/NVI pp iii-t(>\ Vt 3 - Btr'in, November 12, iqiR. 

In continuation of previous work on inheritance in the potato the 
author sought to determine whether the characters, number and size of 
tubers in the parent plant are transmitted to their descendants, tlius 
influencing their productivity. For tin*, put pose he collected, in iqi6, 
and weighed separately the utidergiound parts of timneious productive 
and slightly productive plants of five varieties, Belladonna, Deodara, 
Industrie, TIelios and Oratiola. These he divided into two classes: — * 

A) Producing many tubers : an average of 11.6 per plant, weighing 
760 gm. together. 

B) Producing few tubers: an average of 5.2 per plant, weighing 
357 gm. together. 

To determine the influence of the si7e (weight) of the tubers on the 
productivity of their descendants the tubers of each of these two classes 
were sub divided into four groups according to weight * - over 100 gm., 
too to 70 gm. : 70 to 50 gm. ; less than 50 gm. Each group was planted 
separately and the respective yields in tubers of the descendants deter- 
mined. The average yield per plant in the descendants of the largest tubers 
(over 100 gm) and ol the smallest (less than 50 gm.) of each of the two 
classes is given in the following table together with the average weights 
of the parent tubers : — 

Parent plants Descendants 


B) Producing many ( 1) Big, iivei.igc wt irIiI t^q yin 
tubtrs ( •) Sin ill, a voki w wught 31 ym 

A ) riodtu iny fi w tn- j 3) Biy nv< r.iyt weight 137 ym 
beis t I l) Small, ivcnigi w< iphl 33 ym 


*’3<) inn of tubers per plant 
r >i() gtn » » » » 

S76 gm » # » i> 

171 pm 


Between groups r and 2 the difference in yield of the descendants 
per acre is 7514 lb., and between groups 3 and 4, 7134 lb. 

Conclusions. - The differences in yield show that the size of the 
tubers used for planting has a decided influence on the yield of the descen- 
dants, the large tubers being usually more productive than the small ones. 
The influence of the size of the tubers may, however, bo surpassed by that 
of the productivity (number of tubers) of the parent plants, because, in the 
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tests, small tubers from productive parent plants nearly always gave 
more productive descendants than those of large tubers from slightly 
productive plants. For example, whereas the smallest tubers (average 
weight 33 gm) of productive plants had descendants yielding, on an average, 
319 gm. of tubers per plant, the relatively large tubers (average weight 
84 gm.) of slightly productive plants had descendants producing 
only an average of not more than 488 gm. of tubers per plant. 

These results ore very important in choosing tubers for planting. 
If ultra selected \ arieties are used the tubers may be taken from the crop 
without special choice. In other cases they should be taken only from 
productive plants if high yields are desired. 

The yield in tubers of a potato crop, expressed by a multiple of the 
weight of the tubeis planted, is higher in proportion as the seed potatoes 
are smaller. This is shown by the following example in which the yields 
in tubers obtained by planting equal weights of different sized seed po- 
tatoes arc compared. 


8lze (weight) of sejd potatoes 


Yield in tubers expressed by a multiple of the total weight 
of the seed potatoes used 


Over 100 gm «5,2 times the lotni weight of -crrl potatoes used 

From 100 to 70 gm * 7,9 »»» »»» » # 

From 70 to 50 gm 10,0 »»»»»» » » 

Less thm 50 gm ....... I 15,7 » » » » » » * 


It is, therefore, doubtful whether also sowing .small tubers closely 
is not as advantageous as sowing large tubers far apart. 

440 - Some Studies in Blossom Colour Inheritance in Tobacco, in the United States. 

- \TT\RPir A , in l he 1 m man Ndluutlist, Vol LIU, No (»2t,pp 70 S*. Lmuistu* 

I\i Taint it v F« hiiiai v 1010 

This paper describes crosses between varieties of tobacco with white, 
pink and carmine coloured flowers respectively, made to study the colour 
inheritance in the flowers of the descendants. The tobaccos used were : — 

With white flowers : - Niiotiana sv/w’s/m, N. Tabacum S. P. I. 
No. 30887 from Honduras. 

With pink flowers: — Connecticut Broadleaf, 70 leaf Cuban, Maryland 
Mammoth. 

With carmine flowers* - Variety grown as an ornamental ] plant and 
sold under the name of (riant Red Flowering Tobacco. 

The cross pink j x carmine $ (as well as the reciprocal cross) gave 
an Fj composed exclusively of plants with carmine flowers and an F 2 
containing plants with carmine flowers and plants with pink flowers in 
the ratio 21 1 : 71, corresponding to the theoretical ratio 3:1. 

In the crosses between tvpes with pink flowers or those with carmine 
flowers with types with white flowers, white behaved as a rece.ssive character 
so that in F, the plants had exclusively pink or carmine flowers, and in 
F 2 Yi of the plants had white flowers, 
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450 - Selection of Thornless Varieties of Washington Navel Orange, in the United 

States. — SnAMLL a D , and Pomdroy C S , in fht Journal of Hmdtty, Vo l IX, No 7, 

pp Washington Noviinlxr tot8 * 

The thorns of the Washington Navel Orange (Citrus sinensis [I,.] 
Osbeck) are modified branches which sometimes show their origin by pro- 
ducing flowers and leaves at their extremities. 

The production of thorns is a hereditary character which it would be 
well to suppress gtadually by the continual selection of scions, taking them 
from the plants with the fewest thorns The results so far obtained show 
that, by thus selecting the scions, entirely thornless types of Citrus sinensis 
may be isolated 

451 - Lemon Orchard from Buds of a Single Selected Tree, In California. — 8 h\mjl 

A 1 ) , in Hu f Hi) ml of Htndifv , Vol IX, No 7, pp. }if) \- 2 Fir^ Washington, 

N jvember, TqiH 

All the Lisbon lemon trees, 1 700 in number, grown in the Shippcy 
grove (4 miles north of Porterville, California) were grafted with buds from 
the same tree, grown in the Buswell grove, near Porterville, and distinguished 
by its high yield and the uniformity of its fruit. 

In the Lisbon plantations, where the grafting material is not selected, 
the number of aberrant plants is from 10 to 70 °' () , whereas in the Shippey 
grove such varying types have never occurred. The uniformity and pro- 
ductivity of this grove are an example of the good results obtained by a 
suitable choice of grafting material. 

452 - Observations on Some Wheats Sown in Spring in France - vifcoq a , m the 

C nmfttcs rendus di s S tame th VAcid mn d'A 1 nrultun </< rtantc , Vo] V No 7, pp 221 

2 27 Pans, I\ binary r<), kjtq 

The authot gives the results of liis observations on Manitoba, Aurora (1). 
Little John, and Victor spring wheats. Little John, distinguished by its 
small growth, is the result of a cross made by Prof. Biffi N at Cambridge 
between the Hindoo wheat Glinka, and Square TTe'ul Master. It has gieat 
tillering powers, is rich in gluten, and is very popular in Kngland, where it 
is much appreciated as a winter wheat. Victor wheat was obtained by 
Carton in England, where, as a white wheat, it has given vetv high yields. 

The four wheats were sown at Chesnoy on March 26, iqtR, in soil as 
homogeneous and as well prepared as possible forming part of the sand and 
gravel of the terraces. The land was first given 480 lb. of superphosphate, 
and later, in April, no lb of sodium nitrate over the growing plants 

From the first month the author noticed a difference between the four 
wheats tested which, with regard to growth and vigour, came in the follow- 
ing order* - Aurora, Manitoba Victor and Little John The fiist two 
accomplished their vegetative cycle norm xlly and were ready for harvesting 
on August T2 The other two only eared in August and could not be har- 
vested till September 14. The yields in grain per acre were * Little Tohu 
1 51 lb , Victor 18} lb., Manitoba 81 r lb., and Aurora 1 407 lb The vield c 
of Little John and Victor were absurd, alpout the amount of seed sown The 

(i) Set. R J 111 , No "9 (Td ) 
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yields of the other two were not very high, but the exceptional drought of 
1918 which had a disastrous effect on the calcareous soils of the district 
must be borne in mind. 

In reality the Little John and Victor varieties must be considered as 
winter wheats (x). They are much too late to be recommended unreser- 
vedly in Central France. Manitoba should give way to Aurora, the su- 
periority of which is undoubted and the yields of which can compete with 
those of some of the good winter varieties. 

453 - Comparative Cultural Tests with Varieties of Wheat, Rye, and Oats, at Forus, 

Norway. — Tlovjfivcisrvn, A , in A ubcrcttnn ? an'aandc de ofl.nllii'c foranstaltnin^er 

til hindb) akcts fummc t amct, to 1 7, pj» *52 ^ sjj Christi.in.i, 1918. 

This paper gives the results of comparative cultural tests made from 1912 
to 1917 in the neighbourhood of the Agricultural Station of Forus, Norway. 

Wheat. -- The wheats examined may be divided into two groups: 
native Norwegian wheats (Borsum, Lerdal, Oestby, Maessel, and Smebol), 
and American wheats (Red Fife, Blue Stein and Maiquis). 

Native Norwegian wheats. — Borsum wheat is a native of Borsum, in 
Aas (Akershus district). During the six years of the test it gave an average of 
2 362 lb. of grain and 5 286 lb. of straw per acre. Its stem is relatively short 
and very strong, its leaves small, ears not very large, glumes usually brownish, 
and either beardless or ending in slightly developed awn>. Plants are 
however, also found with light ears (yellowish white), some of which have 
downy glumes. The colour of the grain is not very uniform but the ligftt 
brown, the “ red ” of selectors, predominates w The average' weight of one 
grain is small (31 ingm). 

Lcrdal wheat, a native of Jarlsberg, takes its name from Lerdal, a 
locality in the Akershus district. In the comparative tests it produced 2 % 
less straw and 3 % less grain than Borsum wheat, which it resembles great- 
ly. Its grain is very small, weighing only 20 mgm. on an average. 

Oestby wheat, a native of Tjolling, in the Jarlsberg district, produces as 
much grain as Borsum wheat, but a little less ,traw. It lias dark brown glumes, 
strong awns, and brown grain, heavier than that of the other Norwegian 
varieties (average weight 35 mgm). and is very uniform in size and weight. 

Maessel wheat, a native of Froland, in the Nedcnes district yielded 1 % 
more grain and 1 % less straw than Borsutn. It closely resembles Borsum 
and Lerdal, from which it differs only by somewhat paler glumes and grain 
and rather more compact grain. 

Smelx)} wheal from Aas has only been tested one year. It is, therefore, 
difficult to give any precise opinion on it. 

In conclusion it may be said that the four native varieties tested are 
of equal value and form good elements especially adapted to the soil and 
climatic conditions. 

American wheats. — Red Fife and Blue Stem wheats, so largely grown 
in the United States, did not give good results in Norway, where they prov- 
ed inferior to^tlie native types. They require a warmer summer. 

(1} See R Mmh, N.> -joi (Fd ) 

[4SX-4S3] 



CEREALS 


41 * 


Marquis wheat from Canada also gave bad results both as regards the 
quantity and the quality of the product. In any case, American wheats 
are less early than the Norwegian ones. 

Spring rye. — Two varieties were tested, one Norwegian and one Swe- 
dish. The second has only been tested for one year, but there is no reason 
to prefer it to the Norwegian type, Lunderod, a native of Oiestadt, in the 
Nedenes district. 

The average general grain yield of Lunderod rye exceeds that of Borsum 
wheat by 9 %. This result would justify wider cultivation of this cereal, espe- 
cially in the more sunny districts and arid soils. 

Oats. — Of the oats tested the German variety Striibcs Schlanstedter 
did best with a grain yield of 133 % and a straw yield of 120 % as compared 
with the respective yields of Borsum wheat, equal to too. Nevertheless this 
variety is to6 late as compared with the Norwegian and Swedish types. 

Guldrcrn follows next with 131 % of grain (always as compared with 
Borsum wheat) The percentage of glumes is, however, lower than for 
the Striibes variety ; it is also about f >ur days earlier than Striibes, and is 
thus enabled to ripen its grain more regularly and completely, h'or these 
reasons Guldregn remains the best type for the Norwegian districts. 

Tests were also made with the Seger, Trifolium, Aina, Abundance, and 
Grenader varieties. All these proved inferior to the Guldregn and Striibes 
varieties. No exact judgment can be passed on the Grenader variety as 
it was tested only one year. 

General considerations. — In the western parts of southern Norway 
the cool, damp summer greatly favours the growth of oats, which give the 
highest yield in grain. Towards the interior and the east, however, the 
climate is always more continental, with warm, often dry, summers, espe- 
cially favourable to the growth of wheat and rye. Nevertheless, even in the 
Taederen district, under conditions favourable to oats, the yield of this cereal 
is much greater than that of wheat, if the glumelles be considered in valuing 
the grain. If however, only the bare grain be taken into consideration, 
the difference is so small as to be almost nil. rlacine the value of the grain 
yield of Borsum wheat at 100, the values for the bare grain of oats are : — 
Striibes Schlanstedter 100 ; Seier (Seger) 92 ; Guldregn 101 ; Trifolium 87, etc. 

In Norway the prospects of wheat growing are improving in the 
Vestlandet and Sorlandet districts, where the soil, usually sandy and rich 
in humus, is very favourable to this cereal. Norwegian wheats ripen al- 
most at the same time as the most common varieties of oats (semi-early) 
and, considering how heterogenc ou c they are (mixed types and populations) 
they might certainly be very greatly improved even by simple pure strain 
selection. 

154 - Comparative Cultural Tests of Varieties of Winter Rye In Western Norway. — 

(r! u UI’M O 111 htrsbci etmn* an’inith d * offi'ntlify foranstallnin^cr til landbrukcts 
h f t m ’ 7 511 Ch» 1 ,ti 101H 

This paper gives the results of a series of cultural tests made from 1912 
to 1917 in the fields of the Agricultural Station of Void and in different io- 

[ 453 - 454 ] 



4 ifc 


C3RBA £S 


call ties of the provinces of Trondhiem, Nordland and Romsdal. The varie- 
ties studied were: — Tronder, Vasa (Norwegian), Vasa (Finnish), Petkuser, 
Refsum, Rottesmo, Balsnes, Stjern (of Svalof), Muravief, L^kang, Love, 
Stoone, Skileraas, and Common Norwegian winter rye The following 
general averages were obtained for the grain yields (in lb. per acre) : 

Voijj. - Stjern (Svalof) 2 731 ; Balsnes 2 73 1 ; Rottesmo 2 453 ; Pet- 
kuser 2453; Refsum 2398; Vasa (Norwegian) 2 326 ; Tronder 2218; 
Vasa (Finnish) 2 005 

Tronic • — Balsnes 2 532 ; Rottcsmo 2 254 ; Stjern 2 160 ; Vasa 
(Norwegian) 2 18 5 ; ReJsum 2 100 , Petkuser 2 091 ; Tronder 2 037 ; 
Common Norwegian 2 027 ; Vasa (Finnish) 1^59. 

Romsdal * — Petkuser 2 ^72 ; common Norwegian 2 362 ; Tronder 
2 1 72 ; Balsnes 2 172 ; Vasa (Finnish) 1 846 ; Rottesmo 1 751 ; Stjern 787. 

Nordt and * - Tronder t 801 ; Petkuser 1 728 ; Balsnes t 692 ; 
common Norwegian 1 692 ; Vasa (Finnish) 1 683 ; Rottesmo 1 621 ; 
Stjern 1 374. 

The data collected during the tests confirm the author’s previous state- 
ment that, in spite of the unfavourable climatic conditions, rye should 
be more widely grown because of its high yield in grain and straw in many 
districts in the provinces of Tronde Romsdal, and Noidland. InNordland 
the most suitable variety is, without doubt, Tronder, distinguished by ite 
great resistance to winter conditions In milder districts, with a constant 
climate duiing winter and a good, continuous cover of snow, Petkuser rye 
may also be grown successfully Under very difficult en\ iromnental con- 
ditions good results may be obtained with the Vasa (Norwegian), Refsufn, 
Balsnes, and Rottesmo varieties. 

455 - Avetta aativa var. Ampuria and A. s. var. Colomea 9 Two Good Va 
rieties of Oats Acclimatised in Argentina. - o iroia o n .« the Anahs ih la 

Socie dad rural ir^t ntina, Year L 4 ? 1 IHVol , No **, pp ^41 \\y -}- 5 Fiff* Bticnos- 

Aih*s Tul\ iotR 

The author describes two good varieties of oats mt induced into the 
Argentine by M. J Br 6 who named then after the two localities of Catalo- 
nia (Spain) of which they are natives - Ampuria and Colomea. The author 
considers these two varieties, now completely acclimatised, to be worthy 
of being grown more widely by reason of the following qualities — resis- 
tauce to trost nnd drought, abundant tillering, high yield as well as weight 
of grain pel bushel (44 to 48 lb , as comp ucd with 40 lb or less for the com- 
mon oats of the Argentine), large, well-formed grain, rich in flour and sti- 
mulant elements (avenin and vanillin). 

456 - ** YbIIow Early Ardizzone,, Rica. — M\ro \rit.t r h , m U Gtonuh tit Risicoltura, 

Yeir IX N) 2 pp 21 f- 1 Fit* Vcuelli 1 m bru.m -K if)i<) — 

In 1915 Signor P Ardt/./onu, at Casein \ Angossi, Vcreelli, isolated this 
new variety from the “ Chinese originario ” rice which was being selected 
in the experiment fields of the Rice culture Kxperiment Station of Vercelli. 
Propagated and tested under the most varied conditions, this variety gave 
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such satisfactory' results as to encourage the hope that it may soon be 
largely grown. On sprouting’ this rice is of a lemon yellow colour variegated 
with green. This character forms one of the most important cultural qua- 
lities of this rice because, when planted in fields invaded by weeds, it is 
possible at any stage of its grow f th to weed completely, even though the 
weeders be inexperienced, by reason of the striking difference between the 
green of the weeds and the yellow of the rice. 

The agn cultural qualities of " yellow early Ardizzone * rice are those 
usually found in the common early rices derived from “Chinese originario"(i) ; 
like them it is earlier than others and requires less warm irrigation wa- 
ter, The vegetative cycle does not last more than 140 to 150 days. It 
is, therefore, well suited to old rice fields so long as the land is not over 
cold. It may be sown from March to the end of April, but the best time 
is the first half of April. Sowing must be fairly thick (at least lib to 124 
lb. per acre). 


Average height of p’unt 

length of panicle*; 

Number of spikekts pot panicle 

ength of spik' lets at base 

i.cngth ot spik’lets at wininit 

utnber of grains pel oanieb- 

Weight of r ooo giains of paddy 

\V\ ight of t litre of p uldy 

tf umbel of grains oi piddv per litie 

( length 

Size of grains of p*tddv < front diainotei 

( side di.mietei 

lVrcontual yield at p> ( eoinniercLil type . . . 

lishing by weight . . ( wistt 

I>ato of ripening j 

Yu. Id in paddy pci acre 


80-8 s cm 
8-10 » 

7 -8 » 

6 (>,S » 

<JM-T JO n 

S ~8 t) gm 

600 (>ic> » 

:» r oso-31 350 

7 jo -7 Cu) mm 
3 40 3 {><» it 

1 V* » 

71-72 

1 2 

si h«ff of S ] >tcm I k r 
3 t k 1 |i i) cwt 


Morphological , commercial and cultural characters. - A low, straight, 
not very vigorous rice; thin yellow green stalks, not very resistant to lodg- 
ing, curved at the top, with light nodes ; leaves short, little devclo]>ed, 
lemon yellow in colour, more or less marked with green, from when they 
emerge till they ripen. Very compact panicles, not very arched, of ave- 
rage length and thickness with thin elastic raehis and numerous spikelets 
differfng little in length ; numerous grains of similar size to those of “ Chi- 
nese origtnario ", of a fine straw colour with a reddish tinge when ripe, not 
very thick glumes, slightly hairy with not very pronounced ribs and rudi- 
mentary awns, small glumolles of a not very marked yellowish colour at the 
base of the glumes. Inside the grain lias a thin perisperm and a compact, 
glassy endosperm which, when polished gives a very transparent commercial 
type, of a shim ng, slightly yellow, pearl colour ; this colour disappears in 
cooking which this rice resists much better than “ Chinese originario 
Its tillering capacity is average, in some cases superior to that of common 

(1) Sje R \pril, t«)i7, No 330 (Lrf ) * 
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early rices. The ratio between the weight of paddy and that of straw is 
within the limits attributed to the most productive rices. The yield at 
polishing is good and the percentage of waste low. The time of ripening 
corresponds more or less to that of “ Sancino ” (1) ; although it is a few days 
later than this rice and “ Early Pellarole ” (2), if sown at the same time it 
is rarely later than September iod;o 20. The yield varies from 35.3 to 41.0 
cwt. per acre ; in new rice fields it may reach 41.0 cwt. and more. 

457 - Mechanical Sowing and Weeding of Rice by the Cabrini Method. — Cabrini 

A , in tho GtnrmU (ft RmcnUura , Year VIII, No jo, pp iy> 151 + 2 Rig- ; No. 11, 
pp 168 173 VcrcclH, October 31 and November 30, jot 8 

Instead of sowing rice broadcast the author uses a special drill invented 
by himself. By means of cuniform skids this drill works the soil into shelving 
beds on tbe top of which the seed is placed. When weeding a special ma- 
chine is passed between these beds. This machine also has cuniform skids 
fitted with projecting blades which cut the weeds between the beds and on 
their sides ; hand weeding is thus limited to the tops of the beds i. e. among 
the rows of young rice plants. In the rows sowing is close (plants i or 
2 cm. apart), and the best distance between the rows is 30 cm. It is well 
to do the first weeding by hand as early as possible and to follow it after 
a few days by the first mechanical weeding. Ten or twelve days later the 
second mechanical weeding should be done and, a few days later, the se- 
cond hand weeding. It is sometimes necessary to Weed mechanically a 
third time, and even by hand a third time. 

In iqi 6 the results of the Carrini method were compared w^th the 
ordinary method of sowing broadcast and weeding exclusively by hand, on 
two plots of 5.Q} acres. The first yielded 263.7 cwt. °f paddy at a cost of 
232 fr. (1 franc — q Y> d. af par) for weeding (mechanical weeding + 
hand weeding within the row), and the second method yielded only 22Q.0 
cwt. of paddy at almost twice the cost (436 fr.) for weeding done exclusively 
by hand. 

458 - Rice In Cochin-China: Experiments in Mechanical Culture. -- Sie No 508 

of thic Review 

459 - “ Ghessab „ ( Pcnnisetum typhoideum) as an Irrigated Fodder Plant 
In Hot Countries, especially Tripoli. — /axon, v, in 1: luuottura wfantaie. 

Year XII, 211(1 Itilf yv ir, N > S. pt> KIokikc N^mb^ris toiR 

In Tripoli, during the long summer droughts, which make fodder very 
scarce and very expensive, the stock either die or arc extremely underfed it is, 
therefore, necessary to the health of the animals to find grasses which will 
adapt themselves to these districts. After alfalfa, the numerous mowings 
of which (from April to to 15 December) always give a profitable product, 
but which requires much water (in summer it has to be irrigated every 
five days)/' ghessab ” (Pcnniwfwn typhoideum) is very well suited to grass 
land. This grass reaches a height of from 33 inches to 6 % ft., according 
to the way the land is prepared and to the amount and quality (fresh or 


(1) S^e R Dir, 1016, No 1 :;7 — (.') Sec R July, 1918, No. 75(1 (/■</) 
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brackish) of the water it receives. It is sown in soil prepared in beds 
(“ gedulie ”) and irrigated ; tlnee days later the soil is green. In 30 or 
40 days, with 5 or 6 irrigations the plants are fully grown. It is left ano- 
ther two months for the grain to ripen. The grain is excellent for making 
bread or porridge, but is also eaten as it is, and used for making beer 
or alcohol. If the plant is cut with a sickle above the first node when on the 
point of flowering and irrigation continued, a second crop may be obtained. 
It may be sown from the end of Ma\ to the end of i^igust. Hot weather 
is essential to regular and vigorous germination. 

The following account of cultural expenses concerns ? meadow sown 
in a brackish water district where “ gliessab ” grows more slowly and less 
high (1). 

4*)<) bi| mi lies sown witli 3,23 kipn nl scc-il j lr. the* k^m . . fr. 8.*o 

Mm’s l.ilr>nr (preparation of land, fcitilteing, sowing, (> irrigations) • 27.00 

j8 days at 1,50 fr. 

Hor<(» labour (transport of fcililiser, diawing of well water); 11 


days at 5 fr ’ » 70.00 

(in good years only 2,50 fi ) 

Rut of land for 3 month-* * » 5.00 

Wear of skin pails and rope » 3 00 


Total expenditure fr. in 40 

Expenditure per hectcue fr. 2 32000 

Yield of 1st crop kgm i.H*o 

Yield of 2nd crop (1/3 of the ist) kgm 610 


Total yield kgm 2. 140 


111 round figuios the yield is cpiintals at to//, the quintal - 204 
fr., or 5 J.ld fr- P er hectaie. 

In round figures. then, a net piofit of 2 700 //'. pel h( dare may lie re- 
lied on. This profit is higher if, as is sometimes done, the green fodder 
be sold in bundles of about o N kgm. (sold at 15 cdiMmcs in 1 <417) - 

Stock iclish “ gliessab ” fed either fresh 01 dried and chopped (after 
the grain has been harvested), and 1hri\r on it. 

461 - M Pasto salitrero w (Sporobolus phleoides) as a Fodder Plant for the Sa- 
line Soils of Argentina. - l)i\Z C , 111 tlic t\ ii'itit de la S oendad llnial d< ( dniobu, 

Yc a XVIIT, \i> 1 1 {, p | t ,• Coidoba, Vi g nine R< public, Julv, kiiS 

The Aigentim* has thousands of square miles oi saline soil (“ tierras 
snlitrosas ”) which are almost unused. As a fodder plant foi this district 
“ cacliiyuyo M (Ob tone ptunpumm ?) has been recommended, but the author 
consideis Sporobuhts phU aides to he Miperior. This perennial Argentine 
grass may reach or exceed a hcighl of 3 % ft. It lives exclusively in saline 
soil, where it withstands a high salt content, and is very resistant fo drought. 
It is prevented from spreading spontaneously because, when its very fine 
seed falls on the bare earth it i.s swept along by the wind. An analysis 

to, h <[ k*< t* 1 f - Mi/a 'I ai p.o { bd) 
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of the plant showed it to have the following pereentiul composition : — 
Water 14.41 ; fat 2.80; crude protein 8.30 ; crude fibie 23.15; carbohydrates 
30.17 ; ash 8.26 (4.06 % soluble and 4.23 % insoluble) ; undetermined 
substance 12.88. An analysis of the surface layer of the soil in which 
the plant analysed grew gave the following percentages : — Moisture 
(hygroscopic) 2.25 ; fine sand 62.50 ; clay 20.36 ; limestone 2.14 ; humus 
1.25 ; water-soluble salts 11.50. Tliis fodder plant is much liked by cat- 
tle and horses. 

1 O 1 - Manurlal Experiments with Sea Island Cotton in St. Vincent in 1917-1918 ( 1 ). 

~ Uaui. and S c , in the Wist Indvm Bulletin, Vol XVII, No. 2 , pp (>n 79 -f 2 

| Di.iKi.inis BudKilown, Ktibados, 101 K 

The results are given ot fertiliser experiments on cotton ( v Sea Island 
variety) made at St. Vincent, Lesser Antilles, from 1917 to 1918. The 
results showed that the yield of fertilised plots is higher than that of non- 
feitilised ones*. The plots receiving most potash gave the highest yields 
(116 % more of seed cotton than m the 11011-fertilised plots). 

Potash alone is more efficacious than when mixed with phosphatic 
fertiliser, which even decreases the yield. The physiological disease 
of cotton known as “ rust" is due to a shortage of potash. The fertiliser 
and spacing have no effect on the percentage of bolls. If two plants are 
left in each hole a much higher yield is obtained than when one plant is 
left in each hole. 

The flowering curves and boiling curves are given and compared with 
those of the previous year. These curves are very uniform withlfcsjKict 
to the period of flowering, its rise and fall. In countries where the water 
supply depends on the rainfall tin* utility of these curves is relative and 
much inferior to their utility in countries where irrigation is possible, as 
in Egypt. The author does not tlrnk these curves are of. any practical 
use to glowers, but tiny ar< indispensable for the comparative study of 
the yield of different varieties. 

- Cotton Growing in Paraguay. - Rivi UuU 1 1 Union In In InalVui Yi n XX, 

No ?7;, p ns Afonin lilt (», i «)i h. 

Cotton is the most important of the agricultural pioducts of prime ne- 
cessity in Paraguay capable of being profitably developed commercially, 
because, in addition to the large local demand, there are the yet larger 
demands of the neighbouring South American Republics and of Europe. 
According to the* more reliable statistics there were from 190 000 
to 200000 cotton plants in Paraguay in 1886. Tliis number remained 
more or less stationary till 190T, when it rose to about 300 000, yielding 
8 800 lb. of cotton. In 1904, the " Banco Agricola " of Assumption started 
active propaganda foi the development of cotton growing in Paraguay; 
this propaganda lias been more or less successfully carried on up to the 
present. 

In Paraguay the native cotton plant lives and produces for 10 to 
12 years, thus making frequent sowing unnecessary. One of the chief 

(1) bet al,o R l\b , njni, Nn 10; {Ed ) 
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obstacles to the production of cotton in Paraguay is the lack of sufficient 
means of transport between the most productive districts and their 
outlets. These difficulties are gradually disappearing as new roads and 
railways are being constructed and river transport improved. In some 
districts there is much coloured soil containing sufficient clay and lime* 
and a little iron oxide equally wcl} suited to the growing of cotton 01 
tobacco (the best Cuban tobacco is grown in soil of this kind). 

In 1918 the lack of jute bags was a great loss to growers, but was 
only temporary. As the prices are high at present and will probably con- 
tinue so tor some years, cotton growing in Paraguay should increase more 
than ever, and continue to gain in importance. 


- Sisal in Africa. — j'roptMi Lift, Voi xiv, No 1, pp .j 5; No 2, p. 20; No. 
pp. 35-36. l/wlmt, January, Ft bi iui v, Mircli, i<;iS Abilnut in the* HuVctin hvno- 
n mtjue de V 'niochtnc, Year XXI, N S, No 1 v, pp. a«)i-»)02 II mol JI ilphnmj, Si p- 
temboi-Oi'tob'*!, ipifi 

Information is given on the Kngli: h and German Hast African Active 
sisulana plantations. Data obtained from well-intonned travellers or 
the heads of the principal agave plantations show that, under conditions 
very different from those under which it is successfully grown in America, 
sisal dies soon, raising it-, pole (a sign of its near death) after the bth year. 
Thus, since the plant must be at least 3 years old before the leaves can be 
picked, growers only harvest during 3 years, sometimes only 2 1 /i. This 
is a very short, and not very encouraging, time. Kven if a good yield be 
obtained during the three years, the conditions are decidedly disadvanta- 
geous as compared with those in Yucatan or the Bahamas. The total 
average yield for six years in Africa is 1100 lb. of dried fibre per acn a 
year. I11 America the sime yield for a period of 20 years is 1800 Jl^ 

Mr. K. H. Heron gives interesting information on the formation of 
pi mtatioiis, the use of bulbils taken from the poles and sucke! s taken fiom 
the parent plant. The bulbils reproduce the qualities of the pan nt plants 
with less certainty than the suckers. The young pi: * its cannot be plain 
ed out immediately, but must be kept in the mirsorv foi at least a year, 
though they require little attention. Suekeis keep longer than bulbils. 

( Wlien sisal is planted near an old plantation with poles there is great 
advantage in using bulbils. A large number of fairly fresh ones are collected 
by shaking the poles bearing them. When taken from the nursery, at a date 
which may vary by some months, all the plant* are of the same age and 
of about the same size and strength. This is a gre.it advantage. Plant- 
ing by rn^ans of bulbils therefore, means waiting some time, but the plants 
live longer than those springing from suckers. 

Slickers are more expensive to obtain than bulbils. The plantation 
must be gone through, the suckers chosen with care, taking, as far as 
possible, only plants of equal vigour. This is never quite possible and 
consequently, the xiew plantation will always have some irregularity 
which is more marked towards the end. 

With suckers it is possible* to harvest much earlier. On the othei 
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hand, it may be profitable to replace failures and fill gaps in a plantation 
by means of large bulbils. 

It is well to take suckers from standing stock as the shoots of a plant 
are capable of doing it more hrtrm than anything else. Since the suckers 
must be removed it is well to utilise them by planting them. 

- Rubber Producing Plants of Minor Importance. — Pearson il c, in The 

Indu Knhbif Woz/rf, Vo 1 J*IX, No pp ^ot 202 + 'i Fi^s. New York, January 1 , 

IM<) 

The author desciibes pi uits of the temperate zone (Cential and 
Southern Ivurojx*, South Russia, and Asia Minor) from which rubber might 
be obtained when there is shortage of the normal product. These plants 
are, according to Prinziiorn 

Sicilian artichoke (Abractylis gummijera L. ) (1). — Composite re- 
sembling the artichoke. Its root contains : - lubber 36.46 % ; resin 
51.52 % ; organic impurities 1.40 % ; mineral impurities 2.31 % ; albu- # 
minoids 4.07 % ; water 4 2 \ %. 

Spindle tree (liuoiiymns curopacu s 1,.) dois not contain sufficient 
rubber to cover cost of extraction. 

Sow thistle (Sonchus okraccu \ L.) contains, in addition to rubber, 
two colouring matters (green and yellow) and a wax. 

Euphorbias [Euphorbia pilo\a t E hnlustris and E. Cy parts sms), plants 
of central Kui ope, nil contain rubber which, according to SCHUERMKSSER 
may be extracted as follows : - the plants are picked when nearly ripe, 
dried, candied, and the crude powder treated with a solvent ; a dailt green 
extract is obtained which contains a rubber-like substance and a fat. It 
is estimated that 1 acre of E. ('ypartssias will yield 44 lb. of rubber and 
125 lb. of fat suitable foi snap-nuking and also ot food value. 

Euphorbia (' I'Hhymahi s) Pc plus cultivate, d and treated as the two 
proceeding Euphorbia? will yield 38 lb. an acre ol rubber and 107 lb. of fat. 

465 - The Cultivation of Rubber-Plants in the Philippine Islands. — Jimiclw: ii 

in 1 a Caoulihouc et I/t (iiitta IVnLt, No 180, pp. 1)701 l'uis, IMnu.uv, mu) 

Although the Philippine Islands arc lately mentioned among 1 ubber- 
grovving count ties, yet the crop has been cultivated there foi some years 
now, especially in the provinces of Moto and Mindoro. The fits! attempts 
were made in 1905 iii Basiland Island with M ant hot Uaziovii, which 
afterwards was abandoned, being replaced by Hevea. hi the province of 
Moro, a large plantation, started in iqio, already covered marly 2000 
acres in 1912 ; in the province of Mindoro two companies divided between 
them the same numbci of acres in 1912. In that yeai the total area plant- 
ed with rubber in the Philippines was 5 928 acres, of which 90 %was 
Hevea and 10 % Castilloa. The Hevea finds the best conditions for growth 
in the southern part of the Philippines, for tlv 3 soil is suitable, the tempe- 
rature rarely goes above 33° C., there is no dry season as there is in the 
north and the rain is distributed throughout the year. The author thinks 
that rubber-growing will develop greatly in this part of Malaysia, all the 

(1) 9 oe R Mir<h, i')u, No 875 (Ei ) 
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more since the United States, with their enormous rubber-consumption, 
have every interest to increase the area under rubber in the only part of 
their colonies where the crop has any chance of success. 

466 - Coffe a excels* and its Cultivation in Indo-China. - ciievxlikr Aim., in the 

Bulletin a y nook <L l hutitut Mtcnh finite d ■ Sai'on, Year l, No 2, pp S Igon, 

January, 

The cultivation of coffee in Indo-China is of the greatest interest and 
urgently needs developing. Costly experiments have been made with a 
view to acclimatising this crop in Indo-Chiua ; they have lasted over 
30 years in Cochin-China and over 15 years in Tonkin. After this 
long series of attempts, satisfactory results have at last been obtained. 
Coffca arabica, when treated as ail intensive crop, i. e., planted in soil that 
is frequently cultivated, kept absolutely free from weeds and suitably 
^nanured every one or two years, gives remunerative crops. It is not 
exempt from disease, but it can be controlled. 

Other species and varieties of coffee, discovered in Afiica during the 
Last 20 years, such as robusta , kouilou, excclsa, abeokuta, Uganda, etc., 
already begin to yield in Java and Sumatra, f. rohista, in particular, 
has replaced the species arabica and libcrica which were acclimatised a 
long time ago (1). It also does well in Cochin-China (Suzanna-Anloc 
and Uoc-ninh plantations), where it is known to the planters as " Chari ” 
on account of its origin ; in fact, C. excclsa was found by the author 
in T903 in Central Africa, on the banks of the small river Gouvda, a 
tributary of the Chari basin. 

The note following the introduction summarised above was published 
in 1914 in the Journal tV Agriculture tropicalc (Year XIV, No. 157, pp. 193- 
196, Palis, July 31, 1914) and a summary w r as given in this Review (2). 
The author has completed it by an appendix desetibing the further obser- 
vations described below'. 

Since 1914, the cultivation of C. excclsa has made great progress in 
the Dutch Hast Indies. The selected seed is always bespoken a long 
time in advance at the Bangilnw Station and the plantations of this spe- 
cies have extended a great deal. In Indo-China the experimental period 
has not yet been passed . Some important facts have, however, been 
brought to light. Tn Tonkin, this species, though more resistant to cold 
than libcrica , is much less so than arabica. At Tuycn-quaiig, a plantation 
of “ Chari ” was severely damaged by several cold nights in January, 
1918, when the thermometer went down to 4 2° C. and even to 0.4 0 C. 
Only those trees resisted that were sheltered by shade-trees. The frozen 
coffee-pLants, which were cut down to the level of the soil, mostly gave 
out new shoots. In the south of Tonkin (Borel plantation) the " Chari ” 
variety did not suffer from the cold ; however, M. Marius Borel 


(1) For colfec of the tnbusfa typo see A’, March, 10m, No 322, Mr an account of 

its cult iv it ion in Ctylon {Id) * 

(2) See E, October, 1014, No o«2. (Erf) 
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thinks that it yields less than arabica ; but, owing to its great resistance 
to disease, he* advises its use as grafting-stock in certain regions where 
tlie roots of the former species suffer from a disease. In Cochin-China, 
the author has made very interesting observations on this species. The 
cxceha and the variety from Inigos named abeokuta by M. Cramer are 
growing very finely in some districts They are disease-resistant, while 
arabica, utimanured and grown in “ grey soil " (i), falls away very rapidly, 
as has been shown, for over 30 years, by the negative results obtained 
in various paits of Cochin-China. “Chari" and abeokuta , thanks to 
tluir strong tap-roots, which penetrate deeply in the" red soil ", (2) 
suffei much less than the other species from the droughts that occur in 
I )i comber and April. 

They apparently do not even need shading, provided that the soil 
is kept free from weeds and moved every one or two months by shallow 
ploughing and that all precautions are taken in the rainy season to prevent 
washing, as the erosion of cultivated soil constitutes one of the greatest 
dangers of tropical agriculture. At the Bencat Station (manured grey 
soils) and at the Xa-eat plantation (unmanured red soils), certain plants 
of these varieties have yielded over ikg. of marketable coffeeafter the third 
year. A few plants, it is true, have remained sterile, but, according to 
M. P. J Cramer's suggestion, the sterility can be remedied by grafting 
branches from the most fertile plants on to the sterile ones. 

Experiments at the Saigon Botanic Garden, under the directi^i of 
M. P. Mo range, have shown that the grafts recover easily. 

I11 conclusion, it may be said that C. excclsa audits varieties appear 
to be among the -varieties ol coiTee that are the most suitable foi diffusion 
in Indo-China. 

46/ - The Introduction of Improved Tea Plants into Indo-China. — Chkvalirr a., 

in tlu JJjlUhn ti'i uole dc l' Ivstihit wiilifiqiu ih Sen ion, Yeai I, No. 2 pp. 51-52. Sai- 
1 *\ Inn iiv, mm. 

The Tea Section of the Congress of Colonial Agriculture held in 1918 
has asked the Administration to provide the Experiment Station founded 
in at Pliu-Tho (Tonkin) for the improvement of coffee and tea grow- 
ing, with the means and stability that will enable it, by working on suf- 
firkutly laigc crops, to obtain really practical results. 

With a view to this programme, tlie author has tried to gather together 
at the PUu-Tlio Station, and also at that of Giarav (Cochin-China), the 
chil i varieties of tea and coffee grown throughout the whole world. 

Amongst tea -plants the pure Assam varieties arc particularly ap- 
pKviateff. The author obtained a large shipment of seed of the " Dan- 
gri “ and "Manipur" varieties Irom the Syndicat des Plantcurs dc 
Thu de P Assam " and from the Dangri and Donjan Tea Seed Syndicate 
oi Dibrugurh (Upper Assam). He is expecting more improved varieties 
from Java, Ceylon and China. He has begun to collect at Phu-tho 

(1) and (2) Km the M giev soils ” and "red soils” ("tonvs giiscs ” and "terres 
rougi ' ”), sir R , l\hni«ny, No 205. {Ed ) 
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the chief varieties of tea grown in the different regions of Indo-Chiiu, 
as well as three species that grow wild in the forests of Tonkin, whose 
leaves are utiliseo by the natives. He h?s also transplanted to Chua-Cliuan, 
near Giaray, a wild tea plant living in the virgin forest on the Annamite 
mountain chain at about 5 000 It. high ; it closely resembles an Assamese 
tea plant discovered by 1918 by Dr. Ykrsin on the Honba massif, where 
the author has recently studied it. 

468 - The World's Production of Cocoa in 1917 and the Interest of Cocoa-Grawing 
in Indo-China. — Chrv\t,icr a, ill the Bulletin a*iiiulc dc rinctitut e cii iit'fiqif d, 
Sai&on, Year I, No. 2, pp. 55-50 Silicon, F<bruuv, iqm 

Originating in thg warm parts oi South America, the cocoa ttee 
has, as regards climate, much the same requirements as I love a ; it does 
well in rich soils, but it leqnircs shading ; the shade plant that is usually 
preferred is the banana. At ptesent it is in tropical West Africa audits 
islands that this crop reaches its highest point. These countries furnish 
more than half the world’s production and provide for the net ds of Europe*. 

The world's production of cocoa reached, in 1917, approximately 
332 000 metric tons, against 295 000 metric tons in 1916, 298 000 in 1915 
and 277000 in 1914. From 1914 1) 1917, the increase was, therefore, 
54800 metric tons. This increase is chiefly furnished by the British Co- 
lonies, as their production went up from iot 842 metiic tons in 1914 to 
145 160 metric tons in 1917. In most countries, however, there was a 
decrease in production from 1914 to 1917, except in the case of Brazil, 
where it w'ent up from 40 767 metric tons to 55(122 metric tons. The 
production of the French Colonies is 011 the decrease : 1824 metric tons 
in 1914 and 1 600 m. tons in 1917. 

The following figures give the production, in metric tons, of cocoa per 
country in 1917 - - British Colonies, 145 i(>o ; Ecuador, 40000 ;Brazil, 
55 622 ; San Tome, 30 884 ; Fernando Fo, 3747 ; Venezuela, 16 000 ; San 
Domingo, 24300 ; Haiti, 1543 ; Cuba, T300 ; Java, 1535 ; Suriimm, 1927 ; 
French Colonics, Iboo ; Belgian Congo, 784 ; late German colonies, 4000 ; 
other countries 3500. - Total, 332 100 metric tons. 

In the regions near Indo-China, Java and Ceylon produce a certain 
amount of cocoa. In several points of Cochin-China, and at Suoi-giao 
(South Annani), there exist a few cocoa plants that produce a fair 
quantity of fruit each year and grow free from disease If, as appears 
probable; chocolate and products with cocoa and cocoa butter as a basis, 
find markets in the Far East, it would pay to start a few cocoa plantations 

11 Cochin-China. 

1 

4O9 - Bay Oil and Bay Rum. — Royal Botanic Garditti, Kcw , Bulletin of Miscellaneous 
Information , No. 4, p. 158-160. London, iyi8 

The manufacture of bay oil and bay rum aie important industries in 
the West Indies which have been developed chiefly during the last fifty 
years. Bay oil is the product of the leaves of the " West Indianbay tree, " 
Pimento, acris , Kostel, which is known locally*by several other names, and 
the oil is employed in the manufacture of bay rum, which is largely used 

[4«T-4ft] 
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as a hair wash. The leaves are gathered chiefly from wild sources, and 
the volatile oil extracted by a process of distillation. 

The industry has suffered much from the admixture of the leaves of 
two forms of Pimenta acris known as “ Bois dTnde Citronelle ” and “ Bois 
dTnde Anise ", which are so similar as to be distinguised with difficulty. 
“ Bois dTnde Citronelle ” is known botanically as Pimenta acris , var. 
citrifolia (P. citrifolia, Kostel., Myrtus citrifolia, Poir.) ; the oil lias the taste 
and odour of lemon, owing to the presence of citral, which reduces the value 
of the true bay oil if mixed with it. " Bois dTnde Anise ” does not appear 
to have l>een distinguished botanically, but its oil also is an equally undesii- 
able product which reduces the value of bay oil. The true economic plant 
is known as “ Bois d'lnde ”, or bay rum tree. The frequent appearance of 
the leaves of these two varieties amongst produce sold as ” Bois dTnde ” 
leaves is not only a matter of considerable inconvenience and possibly loss 
to distillers of bay oil, but tends to give a bad name to the Dominica sam^ 
pies of bay oil leaves submitted to distillers. 

The principal difference detected is in the fragrance of the bruised 
leaves, that of the ‘ f Bois dTnde Citronelle ” being citron-scented, 
while the others arc simply aromatic : a characteristic of little practical 
value in collecting leaves from wild sources, or in subsequently de- 
tecting adulteration ; more over it fails in separating the " Bois dTnde 
Anise ”. 

In the event of the plant being brought under cultivation, as has been 
suggested, owing to the inaccessibility or destruction of the trees Th their 
wild habitats, steps should be taken to ensure that the plants selected 
have been derived from a pure stock of true Pimenta acris, Kostel. At pre- 
sent the leaves are collected from the wild plants in several islands, includ- 
ing Dominica, Porto Rico, Montserrat, St. John’s, the Virgin Islands and 
otliei localities. 

The case of varietal forms of Pi men/ a acris affords a parallel to those 
of camphor, Ciimamomnm camphora and chicle gum, Achras Sapota. Of 
both these plants more .than one form is known to exist and the instance of 
the bay tree affords yet another example of the absolute necessity of making 
sure of the value of any particular strain or physiological form of an eco- 
nomic plant before establishing plantations on an extensive scale. 

170 - Propagation of the Potato by Using the “ Eyes ” , an Experiment made in the 
Ardtahe (France). -Jtoium* II ,111 tin Journal d'Avtt ulluit finttijiu, Ytnr’JyXXXIII, 
N* 1, p|) ij is P.uis, J.imun.n mio 

The proposal has recently been made to utilise, as “ seed ” for the 
potato crop, the eyes ( 1 ) with a very small amount of tuber adhering. 
The author (Director of the “ Services Agricoles ” of the Ardeche) has 
carried out a methodical experiment, using the variety “lnstitut de Beau- 
vais ”, by comparing the yield from planting whole potatoes and from 
eyes weighing an average ot 8 gm. each. At harvest -time, the plants 

(1) Si‘t R Mirth, tot 7 No 210 piiowlli from spiouts) and R , April 1 01 7 , No. 332 
(Using potito-skim). (I'd) 
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produced from eyes were found to bear very small potatoes. Thus, by 
using very smallpieces of tuber as seed, there was a saving of of the 

amount of seed, or 26 kg. per are, but there was a loss of 153 kg. on the 

harvest. 

471 - 0 Over grafting 99 the Vine. — r i«\ruh, pirrrk, in /// itc mmou at rmaic, VINI ' growing 

Year IX, No. i, p q -f i f<g Pain, J.muaiy 4, 1910. — II Blanchard E , in Ibid, 

Year IX, No. S, p Tp> Palis, Felmnuy kikj. 

I. — When a vino wastes away, its roots can be utilised by grafting 
a more suitable variety on them. This operation has not much chance 
of success, when the stock itself is weakly. It would be better to plant 
a young vine. As the struggle with the surrounding roots is a difficult 
one, it should not be giafted before two years, when it will be well rooted. 

But visiting isolated plants wastes time. To avoid having to free the 
fteions, it is better to use a vine that is already grafted. 

“ Over-grafting ” (French: “ surgreffage M ) is a current practice 
in the vineyards oi the Cape, and M. Perold, chief viticultural expert, 
cuts the American stem 15 cm. below the soil ; he grafts, using an English 
cleft-graft, a healed grafted vine whose intermediary stock has a length 
of about 17 cm., 2 cm. of which projects above the soil. The interme- 
diary stock gives of! superficial roots that nourish the plant. 

Scheme for " over-grafting “ {alter Pkrou>) 



Niveau du sol ■ — pi mind level 
.4 — Ameiieuu vine in the pi muni (1 to 2 years) 
li — The '1.1111 e, eut ini grafting 
C -- “ Over-pi.ifted " vine. 

/> - Scion itsilf aliiady pialtul. 

E — l’lai’c whet e 1) was ginftul Ilk piivinu** year 

" Over-grafting on a European scion succeeds better thanjm an Ame- 
rican one ; it should, therefore, be used in preference when one or several 
rows of well-rooted bat unsuitable varieties are to be replaced. 
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II. — M. Blanchard refers to the system of “ over-grafting 99 des- 
cribed by M. Larue and shows its advantages ; by means of it poor 
yielding plants can be rapidly replaced by better ones, the value of a vi- 
nifera or hybrid stock can be quickly studied, and the top of a plant which 
has been injured by storm 01 is deformed can be renewed. 

The author has carried out " over-grafting ” at Jas-de-Bouffan, near 
Aix-en-Provence. In the vineyard Chasselas grapes were “ over-grafted 1 
on to 25 year-old Jaquez that produced next to nothing. The first year, 
i. e., the same year as that of grafting, the Chasselas yielded more than 
the Jaquez The second year there was an extraordinary crop. It was 
the case, not of grafting late, but of “ ovei -grafting ”, for Jaquez (direct 
beaier) has lone bien giafled on Jaquez in Provence, and it is still grafted 
011 various stocks. 

At J is*do Bou (Tan, crown-grafting was turned out. The author has 
also employed double cleft-grafting; on some occasions single clefts 
grafting is necessary; it naturally depends on the size and vitality of 
the st( ck. 

The author recommends over-grafting in the Loire region to save 
time in studying direct hybrid bearers. * 

Ovei -grafting is as suitable lor the vine as it is for other fruit trees. 
But as tlu* vine' is one of the most plastic of trees, the operation is still 
mote easily successful 

472 - Vine Growing on the Rich Plains oi the Algerian Shore. - ViAL\flftom the 

\v>ik by \t JUi:urRVi>), in tin C mblis pnuliis di 9 b.n ncr-> di V Academic d’ Agriculture 
dc btm n. Veil V, Nu 7, pp. /n(> v t* Puis, Kchiuaiv io, 

M. Viai.a has presented to the “ Academic " one of the most impor- 
tant works that have been published on vine-growing for the last twenty 
years. 

M. Bertrand, the author, has managed ofie of the finest vineyards in 
Algeria foi 47 years. In the rich, deep, well-watered soils of the Algerian 
coast, he has greatly increased the distance between the trees in the rows 
and that from low to row. He plants only 1 333 vines per hectare (= 536 
per acre), with a space of 6ft. 6 in. to 8ft. between the rows and a distance 
of q ft. qin. from tree to tree in the row, thus making it possible to cultivate 
by means of powei -driven implements. The vines are grown regularly on 
iron wires. 

Having foteseen the new trend in the consumption of wine, instead 
of producing coloured wines of high alcohol content, he has aimed at pro- 
ducing a relatively light wine, by the exclusive use of two varieties: “Cin- 
sault ” and “ Clairette egreneusc " ; by means of selection, he has obtained 
irom tlu se vines a yield oi 150 hectolitres per hectare (1336 gallons per 
acn) for “ Cinsuult ", which gives an average yield of 40 to 50 hectoli- 
t u*s , and 250 hectolitres per hectare (222b gallons per acre) for ‘ Clairette 
egieneuse ” which gives an average yield of 80 hectolitres. 

Having replanted with American vines, he was the first in Algeria 
to use (on 300 hectares) hybrids of Berlandicri and especially of 420-A. 
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With the latter, by using cuttings and supplying abundant water, almost 
as many took as with ordinary varieties (65 %). 

M. Bertrand was one of the first to organise Viticultural Societies 
in Algeria ; these have become very important during the last five years : 
he founded one society that now owns about 5 000 hectares of land, 1200 
of which are planted with vines. He was the first to use reinforced con- 
crete vats, the smaller ones holding 800 hectolitres and one holding as 
much as 3 000 hectolitres. 

473 - The Effects of Forest Regeneration, especially 0! Pines, on Soil Nitrification, iow mry 
R esearches in Sweden. — HcssErMVNN' IT , in tht Mcddelanden frdn Statnts Sko">- 
forsbksandalt, Part ij 14, pp. 1076 | jK f- Uihlioginphy ot 51 publications 
Sto< klio 1 ™, tot 7 

In the greatly discussed problem oi the legcneration of forests, the 
part that has been least studied, although it may possibly be the most im- 
portant, is that of the physiology of regeneration for which the three fac- 
tors of climate, provision of light and nature of the soil must be taken in 
to account. 

The soil should be considered from two points of view : 1) its greater 
or less power of favouring germination ; 2) its capacity for supplying 
plants with the nutritive principles they need during the first years of their 
growth. These two qualities are not necessarily found united in the same 
soil. The author particularly considers the second, in relation to normal 
forest-management, and, for theoretical and practical reasons he first 
deals with the question of the nitrogen of forest soils (1). 

Tittle or even no nitrification takes places in the mossy soils of 
the Swedish pine forests ; the organic nitrogen does not pass beyond 
the anmioniacal stage even in the most productive of the mixed pine 
forests. Clearings that admit much light have a marked influence on 
the transformation of the nitrogen ; in those places where the layer of 
humus, composed of moss and dead needles, is rather thin and loose, 
clearing may lead to the nitrification of the humic nitrogen, because 
it produces a radical change in the bacterial flora of the layer of humus; 
but when the layer is compact all that apparently happens is a more 
active transformation of the nitrogen of the humus, which does not how- 
ever, reach the stage of nitrification. 

The successive changes taking place in the layer of humus can be 
determined, lip to a certain point, according to the soil flora : where 
the soil nitrogen is undergoing nitrification nitrophilous plants appear, 
such as the raspberry (Rubus Idacus), rose-bay (Epilobium an^usUjohum), 
sandwort (Arena* ia trinerviu), Gal cop sis bifida, Senecio sylvaticus, sheep- 
sorrel (Rutnex A cc to sella) , etc. ; where the layer on the contrary, is 
being transformed into mould, without nitrification of the humic nitro- 
gen, the characteristic plant of clearings, A ira fiemosa (wavy hair-grass), 
predominates. 


(1) See R. J 11 lit , kit**, No 624 (Fd) 
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A careful way of preparing the soil consists in mixing the covering 
ot humus with the mineral soil, and if dead wood and twigs are buried it 
favours nitrification, even in the case of quite compact coverings. Paring 
and burning has the same effect. 

There is a close parallelism between the nitrification of the humic 
nitrogen and the possibilities of regeneration. Forests where even ordinary 
thinning brings about nitrification are regenerated fairly easily ; similarly 
road-side slopes, places where stumps have been chopped and burnt, 
are often characterised by nitrification of the humic nitrogen and by fine 
regeneration ; again, fallen trunks and twigs favour nitrification and 
consequently regeneration. On the contrary, however, regeneration is 
difficult in soils ot compact humus where there is no nitrification. Both 
from the results of experiments and from direct observation of nature, it 
would seem that the young Scotch fir (Ptnus sylvestris) grows more vigefc 
rously in soils having a humus layer in which nitrification takes pla^e 
than in the opposite case, and the same is probably true for the spruce 
also. In spruce-forest with a grassy ground, nitrification usually goes 
on in the soil and increases after cutting, which may sometimes result 
in an under-growth injurious to the spruce ; these trees, it is true, do 
not favour the growth of vegetation in the underwood owing to their ten- 
dency to form compact little groups, but, all the S'jme, it is often important 
to limit the vegetation in the glades, so as to lessen a competition that 
might be fatal to the wild tiees. 

The conclusion is that, for operations relating to regeneration, it is 
necessary to be guided according to the mode of transformation of the 
humic nitrogen in forest soils. 

474 - The Aleppo Pine f Pin us H&Iepensis in Tunis. — hagnol, in iiu Bulletin 
mensucl du Gouvirticmctil tumsun, Ye.u XIII, No 105, 1>1> 185 iNft Tunis, J.muury- 1 \- 
bruuiv ioi<> 

The Aleppo pine (Pinus halepcnsis Mill.), known in French as the 
" pin d’Alep ” or “ pin de Jerusalem ”, belongs to the Mediterranean re- 
gion ; it is known to the Atabs under the name of “ snouber ”. 

The author gives the botanical characters and habitat of the tree. 
It is widf ly distributed in Tunis ; it occurs from the coast line up to the 
mountains in the centre, where it forms vast forests together with the 
evergeen oak, juniper, etc. It is specially abundant in the Oul.nl Ayar, 
near Haidra, at the south of Thala, Feriana and the neighbourhood of 
Gafsa. It prefers calcareous, warm, dry soils ; it becomes bushy in soil- 
that are too arid, but if the soil is suitable it grows rapidly. 

The natives obtain ' vegetable tar ,, and tanner's bark from the tree of 
which they also use the seeds and wood. 

The author describes the native method for preparing tar, which is 
made exclusively from the Aleppo pine. The tar might be used pharma- 
ceutically ; it L used by the natives in the preparation of leather bottles, 
to protect animals against mange and the bites of flies and against various 
diseases. 
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Two other kinds of tar are made in Tunis, one from the Phoenician 
juniper, the other from the prickly cedar (Juniperus oxycedrus) ; the lat- 
ter is considered the best for treating parasitic diseases. 

The seeds of the Aleppo pine, called “ zgougou ” are sold at the rate 
of 60 to 70 francs per 100 kg. foi making nougat. 

After extracting the tail, the wooden poles are used in making ter- 
races for houses, foi building lints and foi stakes. Old trees are used for 
making ploughs, pack-saddles tor canids, saddle-bows, etc. 

Besides its importance tor replanting dry and arid calcareous hills, 
this pine is to be iecommended as an ornamental tree for parks. 

*175 - The Forest Resources of Morocco (1). — Gardky a , in Colonic* ct Manm\ Year 

III, Nn. t, pp. \ 0 rholMfpapli c Plates hi Map* Fails, Janmuy 25, 1919. 

Morocco is endowed with important forest resources. From the 
^clinical point of view, the plant specks aio the same as those of the Al- 
gerian and Tunisian forests : — - cork-oak, evergreen oak, Aleppo pine, 
Thvja, juniper. But many species found in Morocco and in Portugal 
as well, are lacking in Algeria, thus showing the clearly Atlantic 
character of the forest flora of the country. Another of its peculia- 
rities is it.; vegetative power ; in Morocco growth is so rapid that it 
sometimes reaches double that of neighbouring regions ; for this reason the 
forests of Morocco have resisted the devastations that they have too often 
suffered at the natives’ hands. While in Kurope* and the rest of North 
Africa the forests aie distributed mole 01 less evenly over the surface, 
in Morocco, they aie concentrated in large masses and localised in four 
well-defined zones: 1) zone of cork-oak and 'lhuja: 2) zone of cedar 

and evergreen oak ; 3) zone of the Grand Atlas ; 4) zone of the argan 
tree (2). 

I) Zone of cork oak and Thuja - This is included almost entirely 
in the Rabat region, to the south oi (Xicd Sebu, but spreads, however, 
into the north-eastern part of Casablanca ; the wooded areas are from 2 
to too kilometics from the coast. It includes some forests covering a 
total area of 250 000 hectares, the most impoitant of which is that of Ma- 
mora (x jo 000 hectaies). 

In most of the foicsts the cork-oak is of powerful growth: a tree 
u dually reaches the size lor cork -gathering (28 in. in circumference) at 
about 25 years, and over 8 ft. in circumference towards 55 to 60 years; 
this rate of growth is double that observed in Algeria for the same tree. 

The annual yield of the cork-oak forests of Mainora lias been estimated 
at 125000 quintals (about 12277 tmis) ; the* other forests could yield 
30 000 to .40 000 quintals a year (2 q.|(> to 3 928 tons.) The total annual 
production would be about 150 000 quintals which, at 30-35 francs a quin- 
tal, represent a gross value of .4 to 5 million francs (£ 160 000 £ 200 000), 
from which must be deducted the expenses of working, transport and care 

(x) See R , June, 191O, No. 609 aw! Jaiiuaiy, i<)*7» No. 49 (Ed) 

(4) *■ Atgania Stdctoxylon Rocm et Schult See R, 1911, No. 271 ^ 
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at the rate of 6 to 7 francs a quintal, a sum of 1 000 000 to 1 200 000 francs. 

The total area of the Thuja woods is about 5 ° °°o hectares. There 
is an active native trade in the w< >od of this tree, which is used in cabinet- 
making and carpentry. 

The stands of cork-oaks and Tujas are exploited by the Forestry 
Service. 

2) Zone of cedar and evergreen oak ( Middle Atlas zone), - - This is 
situated, in the Middle Alas, to the south-east of the Meknes region, and 
is at an average distance from the sea oi 200 kilometres. The oak forests 
usually begin at ail altitude of 3 737 feet. The cedars only begin at about 
4062 ft., and grow more abundantly the higher they go. 

In the Middle Atlas oak forests the evergreen oak and the “ zang n 
oak {Q in reus Mirbeckii) are present in the proportion ot 10 to 1. The 
evergreen oak provides heavy wood used for railway-sleepers and wheel- 
wright's work. The wood of Qucrcus Mirbeckii is very similar t# 
that of the evergreen oak and is suited for the same uses. The 
cedars give a resinous wood which is suitable for beams and planks. 
The area under cedars is estimated at 300 000 hectares. The rational 
exploitation of the Middle Atlas foiests has been undertaken by the Fo- 
rest Service associated with the native wood ('utters who have use of the 
forest by custom and who will form the stall of the State yatds directed 
by the stall 01 the Waters and Forests Service. When the exploitation 
of the cedar forests on a largo scale has become possible, the exportation 
to France may reach some 400 000 to 500000 cu. metres. 

The Middle Atlas forests also include important stands of the 
Phoenician juniper which could well replace the American woods for 
making lead-pencils. 

3) Grand Allas zone. - - This zone is little known. There are consi- 
derable forests, chiefly consisting of evergreen oaks, Aleppo pines, Thujas 
and, apparently, cedars in the north-east part. These forests are work- 
ed intensively by tile natives, blit it will bo long before it is possible 
to work them methodically. 

4) Zone of the organ tree. - This occupies the shore of the re- 
gions oi Mogadoi and Agadir, going up a fail distance in the Souss 
valley, 011 the spurs of the Grand Atlas and Anti-Atlas: these forests 
are from o to 150 kilometies distant from the sea and they are 
scattered in such a way that the area they cover cannot be estimated 
exactly; it is reckoned at about 300000 hectares. At present these fo- 
rests, which prosper on very poor calcareous soils, provide a livelihood 
for the Cheuls as the oil produced by the argan tree is an important 
part of their food. In the future these forests would become a consider- 
able source of income for the protectorate, if the argau oil could be 
extracted commercially. 

Argan wood is heavy, compact and very hard ; it could only be 
used commercially for its resistant qualities, but it makes excellent fire- 
wood and a great deal is exported to Tangier s and Casablanca already for 
that purpose. 
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The argan zone is also rich in Thuja, used in native cabinet -making 
at Mogador and which produces, by exudation, the gum sandarac used 
pharmaceutically as well as in preparing varnish. 

476 - Borneo Forestry (Borneo Timber). - The British North Bo/ two h l f ahi, Voi xxxvi, 
No. 20, p. igi. Jesselton, 191H 

Recent explorations by the Forest Department of British North Bor- 
neo have revealed the fact that the hitherto little known forest area carries 
heavy stands of excellent timber so located as to be easy of access from the 
sea and in all respects suitable for modern steam methods of logging. The 
area of British North Borneo is 31 000 square miles, of which certainly 90 
per cent, is forested. The character of the forests of the interior is as yet 
unknown, but tracts carrying billions of feet of merchantable timber can 
be located within 20 miles of the sea. The forests of the north and east 
coasts carry the most valuable stands of timber. Lowland forests close to 
flbe banks of tidal rivers do not as a rule carry as heavy stands as are found 
farther inland on rising land, where the drainage is better. The finest 
forests are found 011 the mountain slopes and on rolling land between 
the central mountain ranges and the sea. As the high mountains are for 
the most part not close to the sea, there is an extensive forest of good 
density following the coast line for 150 miles in the south-eastern part of 
British North Borneo, and there are indications that a similar forest belt 
exists along the north-eastern coast. 

The export trade in Borneo timber reached its maximum in iqij, when 
1 565 9^9 cubic feet of logs and 1G2 150 cubic feet of sawn timber were ex- 
ported, valued locally at £ 98 quo. Since 1913 the export trade has 
fallen off, owing largely to lack of tonnage, but there is every prospect oi 
decided increase in the exports. 

T11 the past over 90 per cent, of all shipments have gone to Hongkong 
and ()2 per cent, of shipments of sawn timber have gone to either Singapore 
or London. Borneo timber practically dominates the Hongkong market, 
and, as Hongkong has been able to absorb the greatei part of the output, 
there has been little attempt to place the timber elsewhere. 

I11 spite of the fact that logging operations have been carried on for 
35 years a 1 datively small portion of the timber lands lias been cut over. 
Practically the same primitive methods are in use to-day as when the busi- 
ness started, except that in a few places light iG lb. rails have replaced 
forest tracks for hauling timber from the stump to the waterway. Ani- 
mal or steam logging does not exist in Borneo, though the density of the 
stand and the topography warrant steam methods. The timber is bucked 
at the stump into lengths of iG to 30 ft. and about 70 per cent, of the logs 
are also roughly squared. 

As a rule, an aiea is abandoned when the timber within two or three 
miles of the river has been cut ; it is generally loaded off diiectly into the 
water, bound into rafts of four to six logs, and floated and poled with the 
outgoing tide to lighters farther down the river. As about 50 per cent, of 
Borneo timber sinks when freshly cut, it is necessary to provide floaters for 
the heavier species. 
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When il is possible to log upwards of 1 500 000 cubic feet of timber per 
year at a very considerable profit and without the aid of modern equip- 
ment, the timber produced must be of high quality. In the order of their 
importance in the quantity pioduced the woods that make up 90 per cent 
of the exports are seiiali or serayah or Borneo cedar (1), billian or Borneo 
ironwood (2) kapor or Borneo camphor, (j) kruin, and selangan batu. Se- 
rayah is tlie equivalent of the Philippine tacan; it is a moderately hard, 
easily worked wood, the lower grades of which are suitable for ordinary 
construction work, while the better coloured and finished grades are 
extensively used for lirst class furniture and as a substitute for mhhogany. 

IJVK STOCK AND BRKKDINO. 

477 “Mio mio”, “Nio” or “Romerillo” (. Baccharis corid j folia), a Plant 

Poisonous to Stock in the Argentine. — 1 'lores c. and houssay, b. a, in tite 

A twit s di In Sum dad mini Ar tnlinu , Vol 1 , 1 1 , No 2, pp 77-79. Buenos Ayres, 

IMnu.uy, i«o^ 

Baccharis coridi folia (fam. Compositae) lus often been reported as 
poisonous to stock and studied from this point of view with discordant 
results. The authors have reopened the question by undertaking 
researches at the " Instituto baeteriologico del Departamento National 
de Iligiene ” and the “ Laboratorio de Bisiologfa do La I'ncultad de 
Agronomfa y Veterinaria ” of Buenos Ayres, and they have shown that 
the plant is nallv poisonous. The stock in the zone where it gwws wild 
refuse it ; on the contrary, however, stock from pastures where tne plant 
does not exist (especially sheep and cattle) eat it and die in large numbers. 
So that animals that do not know the plant may learn to refuse it, they 
are placed in yards and exposed to thick smoke from the plant, or the plant 
is rubbed on their gums ; stockmen say that these methods are successful. 

The general symptoms are those of poisoning with predominant 
nervous symptoms and toxic vaso-motor, secretory and motor disturbances 
of the digestive apparatus The toxic doses, in grams of dry matter are:- - 
l>y the mouth : cows, 500 ; horses, 150 ; sheep, 95 * goals, loo - by injection : 
intravenous : dogs, 3; rabbits, t; pigeons, 0.3; frogs, 05 - hypodermic 
(injection of a stetilised decoction) : horses, 50 ; dogs, 4; rabbits, 1 ; gui- 
neapigs, 0.5 ; white mice, 0,5 intramuscular : dogs, 4 ; pigeons, 0,3 — 
peritoneal : dogs, 4. 

Curative treatment gives no results, as when the symptoms appear, 
the poisoning is already deep-seated. In any case, purging is advised. 

478 - Study on the Diffusibility of the Virus of Rabies. — Rcmlinglr p , in the An m 

nihs di VhutHut PasLui, Vul XXXIII, No i,pp 2h S 2 -f 3 Tables -f Plates. Paris 

J.muaiy, 

The author has studied the diffusibility of the virus of rabies outside 
the organism and in the organism itself. Brains of guinea-pigs that had 

(1) Piobdbly a specie's ot Hnpca (Diptcnxarpaccat ) {Fd ) 

(2) husulcruxylon Zwageri T, aiul B. p«aiir. cwu*) {Id ) 

(3) Drvubtihmop* annmtici Gert (Dipterocarpaccac). [Id ) 
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been killed by fixed vims or virus from the street are washed, then placed in 
sterile Locke’s solution or in physiological salt solution. After a few 
days the liquid, filtered through a Chardin pai>er, is inoculated under 
the skin of the stomach or in the neck muscles of the rabbit or guinea-pig: 
a certain percentage of animals die from rabies. But as the brains pu- 
trefy rapidly in Locked solution or physiological salt solution, it might 
be supposed that the putieiaction causes the nervous substance to disin- 
tegrate, owing to which it would pass into the liquid, carrying the virus 
with it. This is why, in his rtseaiches, the author avoided putiefaction 
by immersing the brains in glycerine, which has distinctly preset vativc 
properties as regards the virus of labies (Roux) and found that the virus 
diffuses more frequently in glycerine than in aitificial serum or Locke’s 
solution. Considering these results, tin* author asked himselt whether 
^wing to the diffusion of the virus in glycerine, it might be possible to 
make it pass from a rabid to a healthy brain. The experiments in this 
direction gave positive results in about % of the cases. Darkness is by 
no means necessary and the diffusion takes place round the brain of the 
dog just as well as round that of tin* rabbit or guinea-pig. A similar pas- 
sage is observed with the brain of an animal refractory to rabies, such 
as the fowl or tortoise. The author’s conclusion is that the passage of 
the virus to a healthy brain / s not a vulture, but a simple diffusion, since 
the virus of rabies can diffuse in the* water or glycerine containing an in- 
fected brain and impregnate a fresh brain or even a kidney or liver im- 
mersed in the same liquid. 

Can an analogous phenomenon of diffusion occur in the organism ? 
The reply to this question, based on experiments that have been previously 
reported (1), is that the diffusion of the virus of rabies in the organism 
is exceptional : in short, diffusion in vivo is much less frequent than that 
in vitro. 

The property of diffusing in vitro in certain liquids and in certain or- 
gans leads the author to suggest theories, of tuc hazardous nature 
of which he is well aware, on t lie ever controversial question of the 
true nature of ike virus of rabies. 

This virus possesses a group of pioperties whose presence together 
is paradoxical : at the same time fill ruble, diffusible and capable of re- 
producing itself, it should apparently be considered as intermediary be- 
tween the visible micro-organisms that are at the lower limits of the plant 
world and the diastases, colloidal substances that it may not be wrong 
to place at the upper limits of unorganised bodies. There is a tempta- 
tion to suggest the hypothesis that the fact of forcing the virus to pass 
tluough the pores of a very fine porcelain filter suffices to produce such a 
modification in its constitution as, without affecting its other propeities, 
causes it to lose that of reproducing the disease, transforming the tiny, 
ultra microscopic organism that pioduees rabies into a colloid and thus 
effecting, in a way, the passage between two worlds. The rabic toxin would 
* 

(1) Sc* A* , Oct , 101 N Yu ii’/ ii </ 1 
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thus be a sort of allotropic state of the organism. The author states that 
this is, apparently, applicable to other so-called “ invisible ” or “ ultra- 
microscopic " organisms and “ filtrable viruses”; and if it were shown 
that these can also diffuse in vitro in liquids and organs, they might be 
considered as effecting the passage between bacteria and diastases. 

479 - Rats as Agents In Transmitting Ringworm to the Horse. — kok d j ,in 7 w- 

schrut voor Dur tnu^kunU, Vol 4'\ N** 2, pp \7 39 -f* 2 Figs. The Iltgiie, Januaty 

KUO 

The author saw two hoises affected with ling-worm ( Trichophyton 
tonsurans) in a riding-school ; the ringworm was localised in the carpal 
legion, on the head and on the inner side of the thigh. The school 
had iccently been invaded by rats, some of which the author examined 
to find if they could transmit the parasite. On macroscopical examina- 
tion a rat was found to have whitish patches and scales on the back andj 
sides, with scabs round Hf* ea rs ; microscopical examination of the skin 
and hnir showed that TiuMophyton was present. 

The author thinks that here an etiological relationship between the 
infection of the lat and that of the horse must be admitted, especially 
as all the horses provided with blankets showed the disease only on the 
‘limbs and head He has recorded this fact while waiting until an arti- 
ficial infection of l lie rat or horse by a Trichophyton confirms his hypo- 
thesis. 

4™ - Pratical Contribution to the Therapeutics of Epizootic Lymphangitis in the 

HofS 3 (1). — ilucci rim ( ,in Lt Clinua vctninaiii , No*' 1 3, pp 1 10 and (if, 83, 

Milan, Tanuaiy 1*1, 31 and Itbiuny is, 1919 

Amongst the diseases which, during the war, have been very widely 
diffused among horses, the second place, after mange, belongs to epizootic 
lymphangitis in the Italian as well as the other allied armies. The disease 
has only recently been found to be of parasitic origin, but its contagious 
nature lias been long known. 

The author briefly describes tilt various methods of treatment used 
up to the present (surgical, chemical, chcmico- surgical), then deals with 
those tip] died by him to 315 hoises, 180 mules and 17 donkeys at the Army 
Veterinary Hospital at Verona. From the results obtained the following 
conclusions have been drawn: — 

Among all the methods of treatment suggested for epizootic lymphan- 
gitis, that which so lai seems most prefeiable consists in combining sur- 
gi< il treatment of the lesions with careful antiseptic treatment. Even 
eases c onsidered incurable, i. e. forms of farcy with congestion, are curable 
if the tumours seated in the glandular masses in a relation oi dependence 
with the primitive localisations are removed. There is no need to destroy 
one by one all the nodules present in the regions peripheral to the swollen 
glands ; the extirpation of the glandular tumours diminishes the swelling 

(1) See also R , Juno, T91 No s6 1 ; K , Aug 1917 No 734 ; R , Feb , 1918, Nos 1 77 
and 178 ; R , Match, 29*8 Nos 310 and 311 ; R Stpt , 1918, No 1002 , R. Dee f 1918, 
No 1 3 7 x , R Jan, 3919, No 76 (kd ) 
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of the hard nodules and prevents the formation of new ones. At the 
same time the treatment improves the progress of the wounds already 
present or derived from abcesses, that are opened after extirpating the 
tumefied glands ; even the diffused congestions begin to be absorbed after 
the operation, while the other lesions improve and heal. 

The extirpation of lymphatic glands affected with slow inflamma- 
tion by cryptococeal infiltration is fairly easy and not dangerous. 

Internal, or general, curative treatment is useful as a rcconstitiunt 
and general tonic. 

Animals suffering from impaired nutrition should be given rich food 
associated with iodine-arsenical and iion treatment. 

4S1 - Anthelmintic Treatment of Intestinal Strongylosis of the Horse. — hall m 

0 , Wilson R II , ami Wigdor M , in the Journal of thr American Vefrruunv Mutual 

issuctatK n, Vol JUIV, N S Vol VII, No i, pp \7 |- Jbbhogr.iphy ol 8 1'ublRa 

* turns Baton Rou^e I*a , October, ioik 

Experiments carried out in the biolt gical research laboratories of Messrs. 
Parke, Davis and Co., at Detroit, Michigan, showed that, contrary to 
the accepted theory, it is not very difficult to eliminate Strongylus from 
the large intestine of the horse. The most suitable remedy is Ok nopodium 
oil (1), which ejects 95 to 100 % of the Strongylus if administered to horses 
which have fasted for 3b hours. The dose should be i(> to 18 cc. given 
in one or more times, and accompanied or followed 1 to 2 houis later by 
900 to 1000 cc. of linseed oil. The small worms (Cylicostonmm) are more 
easily ejected than the large one^ (Strongylus), probably because the se- 
cond attack the mucous membrane which the first do not. Essence 
of turpentine was the second best of the remedies tried. Copper sulphate 
and emetics were of little use. 

482 - Nervous Symptoms [and the Persistence of Trypanosomes in the Cerebrc- 

Spinal Fluid of Mules Suffering from “ Nagana” in East Africa. — degruef g , 

in th„» Bulletin de la SocitU dc Palhologn Exat'que,T. XIX, No. I, p| . 17,21 Palis, 

Jdnuuy, iyi<) 

The author describes his observations on mules suffering from " na- 
gana ” (a disease caused by Trypanosoma Brucei var. ugandac) which he 
made during the course of military operations iii German East Africa. 

The observations show - 1) the disappearance of the parasites from 
the blood and their persistence in the cerebro-spinal fluid during trypa- 
nocidal treatment ; 2) the existence of symptoms of manifest cerebral ex- 
citement in one of the animals treated. 

The first fact can be compared with wliat takes place in a man, in- 
iected with gambiense virus and arrived at the second period of the disease. 
Treatment only rarely succeeds in causing the parasites to disappear from 
the cerebro-spinal fluid. 

The second fact shows that if, by suitable treatment, the duration of 
the evolution of the disease in mules infected with Trypanosoma Brucei 
var. ugandae is prolonged, in certain animals, apart from the exaggeration 
* 

(1) See ako R. Oct., it,i8, No. 1128. ( hd ) 
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of the symptoms resulting from nervous medullary lesions, signs of try- 
panosomic meningism may be seen to come on. 

483 - On the Receptivity to Anti-Plague Vaccination of Calves born of Mothers 

Immune to Cattle Plague ; Experiments on Anti Plague Serotherapy (Kolle and 

Turner Method) made in Italian Somaliland on Calves before and after Wean* 

ing. — CruVERI l\,m the Bulletin dc la Societc de Pathologic Exotiquc, Year XII, No. 2, 

pp. 6 s- 7 i. Pan*-, Februuiy, 1Q19 

Researches carried out at the Serotherapic Institute of Italian So- 
maliland. 

According to the theory of immunity (i), vaccination, that is, the 
introduction of attenuated antigens into the organism so as to produce 
active immunity by developing a benign disease, has no result when the 
antigen inoculated cannot fix itsell on cellular elements capable of fixing 
it with their receptors , because the antigen has previously come into con- 
tact in the circulation with antibodies (free receptors) that can fix and* 
destroy it. In other words, vaccination brings about no reaction when 
the vaccine is inoculated into an organism immunised either actively or 
passively. 

Taking the standpoint of anti-plague sei otherapy, it must be admitted 
tint calves born of mothers actively immunised against cattle plague, 
owing to a previously contracted infection or to vaccination, cannot 
react to vaccination. 

According to the observations of numerous authors, it is evident that 
in the organism of calves born of mothers actively immunised against 
plague, there is such an accumulation of antiplague antibodies as suffices 
to render them passively immune. This state of immunisation, which 
may disappear rapidly with the growth and increase in weight of the ani- 
mal owing to the transformation of the antibodies present at the moment 
of birth, is maintained by the accumulation of new antibodies administer- 
ed to the young animals in the incfther’s milk. The natives know 
that, when the 0 furux ” (native name of cattle plague) is raging, calves 
fed by an immunised mother (“ guruc ”) are not attacked ; this passive 
immunity disappears when, after weaning, the anti-plague antibodies arc 
no longer introduced into the body of the young animal and as those in- 
troduced during suckling are gradually destroyed. 

In the very young organism, the intestinal mucosa is very permeable 
to antigens and antibodies, but afterwards, during growth, as the adult 
structure is approached, the permeability gradually diminishes and finally 
disappears; this is why the immunity is gradually lost. Again, while 
the quantity ot anti-plague antibodies administered to the calf by the 
mother remains constant at first, afterwards diminishing (at the time of 
mixed feeding : suckling and pasturage), the weight of the calf increases 
continuously, so that there comes a time when the quantity of antibodies 
circulating in the blood does not .suffice to protect the young animal which 
then becomes receptive to the disease. 

(1) For Ehrlich's tlu 01 v of immunity set* note to abstract No. 56 of R Jauuary, 1918. 
(Ed) 
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It remained to be ascertained up to what age the calves are immun- 
ised by the antibodies that have accumulated in their organism, i. e. at 
what age should they be vaccinated. To find this out the author carried 
out a series of experiments at the Merca Serotherapic Institute, the 
results of which, corroborated by thousands of observations made during 
vaccination campaigns, have led to the following conclusions:* — 

1) The milk of a mother actively immunised against cattle plague 
and given to the calf naturally by suckling, confers on it a state of passive 
immunity which, under normal conditions, still persists when the animal 
is on the way to be completely weaned. 

2) Calves fed artificially, sooner or later leading to the use of milk 
substitutes, are receptive to anti-plague vaccination. 

3) The passive immunity conferred on the calf by natural suckling 
still persists after complete weaning for a period not exceeding three 
ftionths. 

4) Between the period during which the calf is absolutely immunised 
and that during which it can react to vaccination by showing the classic 
reaction symptoms of adults, there is an interval during which the calf is 
receptive, but the presence of some antibodies still circulating in the 
blood renders the reaction very weak and often difficult to detect (slight 
and passing rise of temperature, sometimes accompanied by slight water- 
ing at the eyes). 

The Somaliland natives usually leave all the mother’s milk to the calf 
for the first two months ; in the third month, one half is taken away and 
in the fourth month, the calf is completely weaned. The calves should, 
then, never be vaccinated before 5 months, if they are vaccinated at 7 
months, they will be surer to react ; they can be vaccinated between 5 
and 7 months, blit if, in the 15 days following vaccination, the symptoms 
of the leaction (prostration, loss of appetite, watering at the eyes) are 
not plainly manifest the vaccination must be repeated when the 7 months 
have passed. 

484 - Dromedary Mange. — Seugf^t E , m<lIaii.RTiir.R \ , ill the /iulhtindi la SomlS de 
Pathologic h\nfj,juc , Vol XII, N't' j, pp <n <)•) -f* ^ Ems 1 ‘iiis l'\hiu nv u, t<jiu 

Mange ("djreb” in Arab), is, after "dadab” (tivpanosoniiasis trans- 
mitted by gad-flies) , the worst disease affecting the dtomedaiy in North 
Africa. The authors are the first, they think, to describe the mite caus- 
ing camel mange (Surcoptc s scabiei var. cameli). 

The natural course of the disease in animals left without treatment 
was : — lor a few weeks, slow progress, the disease remaining mild ; 
then a sudden invasion of the entire body, this generalisation of the cu- 
taneous infection usually ending, after 2 or 3 months, by the death of 
the animal. 

Local lesions :■ - no furrows ; scaly scabs ; hair falls off ; the skin wrink- 
les, thickens and cracks ; the mite attacks the parts with thermos! tendci 
skin ; parts most attacked are lips, junction gf legs to body, groin ; the pait 
least attacked is the rum]). 
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General symptoms itching (violent scratching causing wounds) ; 
emaciation becoming extreme (normal appetite is long maintained) ; 
(edemata on the limbs before death ; cachexy. 

Dromedary mange is a serious disease which ends in consumption and 
death if treatment is not given. 

Treatment . — The authors have tried such treatment used for horse 
mange as could be applied under Algerian conditions to dromedary 
mange, such as grooming with couch-grass brushes and warm soapy water, 
application of potash soap for 20 minutes, washing with warm water 
followed by friction with a couch-grass brush and warm cresylatcd water 
(choose a fine day, mild and with sun, without wind, make the animals 
walk after tieatment and give them extra bran). The animals suffered 
greatly from the treatment and all died a few days after; a post mortem 
examination showed them all to suffer from pulmonary congestion and 
pericardiac effusion. 1 

The dromedary is an auimal extremely sensitive to wetting ; its (rec- 
tal) temperature goes down as soon as it is wet ; therefore treatment re- 
quiring prolonged washing should be avoided. Whilst awaiting the re- 
sults of further experiments, the best treatment seems to be the applica- 
tion of tar prepared by the natives from Juniperns phoenicea and Thuja 
articulata. This treatment is very good, provided it is applied early, 
completely and repeatedly. 

Dromedary mange m man. ~ - Dromedary mange is very easily trans- 
mitted to man and may cause serious trouble in subjects with little resis- 
tance. The infection lasts from 15 days to several months. Treatment — 
soaping, friction, ITkiaierich pomade, Peruvian balsam, Moorish baths, 
sulphur biths; these treatments were not successful with men exposed 
to mass infection. 

htjw t 8t > - The Acid-Base Balance in Animal Nutrition; The Effect of Certain Organic 
and iifUMNc and Mineral Acids on the Growth, Well Being and Reproduction of Swine, — 

MMB, A K .uid Evv\rd, 1 M , in the Journal of ihohncnl UhmMry, Vol XXXVII, 
No 2, pp 31 7 vS 4 * 1 TabUs BiltinoK, February, nOo 

Tin besl way to determine whether it is necessary to have equili- 
bi ium between the acids and bases supplied by a ration is to study the 
1 iTccts of a ration satisfactory from all points of view but having a marked 
excess of acid elements fiom a point of view of the growth, well-being, 
and reproduction of the animals. Pigs were chosen for the experiment 
because of their great growing capacity which enables them to quadruple 
their weight in a few months. Moreover, pigs are usually fed on cereals 
which always contain acid ash, and it is interesting from a practical 
standpoint to know whether it is necessary to balance their rations with 
basic elements. 

Pour lots ot two pigs each were given equal quantities of a good ba- 
sal ration. In addition lots 1,2 and 3 received during 150 days, sulphuric 
acid, lactic acid, and acetic acid respectively at the rate of 500 cc. per 
head daily. The control lot 4 received 110 acid. 

In lots 1,2, and 3 growth was almost as rapid as in the control lot, 

[ 484 - 4 * 5 ] 
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and all the animals were in the same good condition. The organic acids 
had apparently been completely oxidised in the organism and the sul- 
phuric acid was neutralised without producing auy ill (‘fleets. 

The animals in I/ot I continued to receive sulphuric acid for several 
months in order to observe its effects on reproduction. The young pigs 
generally died after a few days, mostly as a result of accidents or for rea- 
sons unconnected with the feeding of the mother. Although these tests 
were not very conclusive, they showed that a very acid ration does not 
influence the embryonic development of the offspring. An examina- 
tion of the milk of one of the sows showed it to have a neutral reaction and 
to be normal in appearance and smell; it contained a few traces of sul- 
phates, and the serum contained calcium. The urine of this sow showed 
no traces of glycosuria or albuminuria. 

The basal ration, though not exceptional, was good from all points 
of view, and contained an abundance ot protein and minerals; had it been 
deficient the tesults might have been different from those actually obtained. 
It may, nevertheless, be concluded that, if all the necessary elements 
are present in the ration under satisfactory conditions, it is not necessary 
to balance the ration from a basic or acid point of view in feeding pigs. 

486 - Net Energy Values 01 Alfalfa Hay and of Starch. — armsby ii v ami rains, 

J \ , in thk Journal of i incut tut a f Hisartch, Vol XV, No *>, pj» jKO Washing- 
ton, Novtmbu j, 

The investigations described were undertaken by the Bureau of Ani- 
mal Industry of the U. S Department of Agriculture in collaboration with 
the Institute of Animal Nutrition of the Pennsylvania State College with 
the principal aim ot determining the net energy value of starch as repre- 
senting the carbohydrates. Alfalfa hay was used as roughage, chiefly 
to have a mixed ration not relatively poor in protein, but also to com- 
pare the results with the many determinations previously made* with this 
fodder. 

Seven respiration experime nts weie m id< with a pure hied Shoithoin 
steer by means of the calorimeter. The points determined were 
a) the digestibility and metabolisable energy (the difference 1 x 4 ween the 
total chemical energy of the food expressed by its combustion calory and 
the chemical energy lost in the faeces, urine, and combustible* gases given 
off in the intestines during digestion) of varying quantities of alfalfa hay 
and a mixture of alfalfa hay and starch in the ratio 2.5 : 1 ; b) the gas 
given off ; c) heat production. 

By comparing the periods during which the different quantities of 
the same ration were administered, the increases in heat resulting from 
the con .umption of food and the net energy value (metabolisable energy 
less the increase in heat caused by the consumption of the food) was 
calculated. 

The digestibility of the rations (Table I), loss of energy in the untie, 
and the importance of the methane fermentation increased markedly 
when the total quantity of the ration was reduced. The increase in loss of 
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energy in the urine and methane produced with the less abundant rations 
exceded the decreased loss in the faeces so that the proportion of total 
metabolisable energy was slightly less than with the more abundant ra- 
tions. The metabolisable energy of starch was io % greater than the 
average found by Kellner for 5 experiments ; the difference is chiefly 
due to smaller losses in the faeces. Starch caused the usual depression in 
the digestibility of other foods (alfalfa hay). 

The average increase in heat caused by the consumption of alfalfa 
was 999 calories per kilogramme of dry matter as compared with 981 
calories found for this hay the preceding year, and 1169 calories in six 
previous experiments with three different samples. The average increase 
in heat caused by starch was 1692 calories per kilogiammc of dry matter, 
as compared with 1248 calories according to KELLNER. 

The net energy value of starch was about 9 % below that calculated 
by Kellner's experiments, i. e., slightly more than 49 % (instead of 
59 %) of the metabolisable energy utilised by the animal (Table II). 


Table II. -- Net energy values per hern, ot ihv matter (calories). 


Focal and period 


Gros* 

energy 


1/099 I Metu- 

<)f Jb< disable 
chemical 

energy cncr * y 


Heat I Net 
imre- | energy 
went value 


I Net 
meta- 
bolisable 
energy 

% 


Aiful fi hay : 




1 

1 

1 

1 

\vci mt . 

1 \ 3 H ! 

2 306 

191 


9 9 

| 18 . 15 

Alf ilia h a v + ^ atch : 

Average *or all periods 

1 

1 

1 4 -8 1 

1 *» 5 ‘ 

2 v<> | 

| <100 

1 200 

1 

I 12'* | 

1 

% 

48 11 

■\veragc for 1 riot Is 1 , 11 l\ 

4 27 ( ’ 

1 c>_8 | 

2 34^ 

1 ~oo 

J i |8 | 

4^9 

Slanh : 



1 




Average foi all pcimds . . 

) ‘"5 

8 <> 1 

1 

I’ll 

1 60.' 

I 552 1 

4784 

A\cta^e for periods J, 11, J\ 

1 lo 5 

7/7 

3 3 2 * s 

I Oc )2 

1 C ) 3 (> , 

40 16 

Kellner’s •ivuai'* . . 

4 | 

1 i« >1 

3 1 

i 24b 

1 80 d 

58.80 


487 - Food Value of Two Cakes made from Seed Teguments on Sale in Holland. — 

On BRUY’N, 1 * R, in C uUuta You VXKI, N » too, p 71. Tic I, Filuuaij, ign) 
In Holland two cakes are now being sold made from seed teguments 
of : — a) flax (" lynzaadkafkoek ”), b) caraway (“ karwykatkock ”). The 
author says these should not be considered as concentrates but rather as 
coarse food with a food value similai to liay. Their chemical composition 
(determined at the Royal Dutch Agricultural Station) is for a) and b) 
respectively albuminoids, 8.2 and 0.4 ; fats, 5.3 and 2.9; starch, 300 
and 31.0 ; crude fibre, 27.4 and 23 3 ; mineral matter, 15.3 and 18.0 ; moi - 
ture, 13,8 and 15.4 %. 
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488 - The Inheritance of Milk and Fat Production in Cattle.— Oowra, j. w. in the Jour- 
nal of Agricultural Research, Vol XV, No I, pp. 1-57 + 6 Plates + Bibliography of 59 

Publication* Washington, D C , October 7, 1918. 

At the Maine Agricultural Kxperiment Station the author made a 
genetic study of the first-generation crosses of prominent dairy breeds 
of cattle and beef-bred Aberdeen -Angus. This work was undertaken as a 
link in the chain of evidence necessary to the final solution of the problems 
which are connected with the inheritance of milk production and butter- 
fat production. A cross-bred herd is being formed at the experiment sta- 
tion so as to provide as much material as possible for the analysis of the laws 
of heredity concerned with the productivity referred to, and this herd has 
now gone into its second generation. 

Some of the results already obtained by the author are the following : 
1) Black body colour is dominant to the other colours in the first generation. 
In the second generation an orange coated bull and a dark Jersey dun-coated 
heifer were segregated out. — 2) White marking of the body, taken as a 
whole, appears as a dominant. Study of individual white patches, however, 
indicates that this is true of white in the inguinal region only, for this alone 
appears as such a dominant. White spots on the face, neck, shoulders, rump, 
flanks and legs are generally suppressed in the offspring when the white- 
spotted individuals are mated to solid colour. — j) Pigmented muzzle is 
dominant to one not pigmented. - 4) A pigmented tongue is dominant 
to a non -pigmented one, a confirmation of a previous result. — 5) A black 
switch appears to cause the suppression of the other switch colors* in the 
offspring. -- (>) Some exceptions were found to the previously accepted 
hypothesis of simple dominance of polledness over horns and it is sug- 
gested that a hormone secreted by the testes may have some influence 
on the presence or absence of horns.’ Should this prove true, it would 
establish an interesting parallel between cattle and sheep, for in the 
latter a sex hormone is known to affect the development of the horns. 

- 7) The qualities of beef production are shown to be divisible into four 
gemral regions of the body: — head, fore* quarters, barrel, and hindquar- 
ters. When either parent is of Abcrdeen-Angus breed the offspring show 
the characteristic type of head and heavy, deep fleshed forequarters. The 
body and hindquartets appear intermediate, but resemble most the dairy 
parents. Brom his results so far the author concludes that for the improve- 
ment of the beef qualities of dairy breeds the first- generation crosses 
show an increased value of the beef qualities in the forequarters, without 
materially influencing the hindquarters. — 8) A few data are supplied as 
to the production of milk and butter fat by some of the cross-breds. The 
results indicate that milk and fat production behave separately in inherit- 
ance. High milk production is dominant to low production, but a 
high fat percentage in the milk is recessive to a low fat percentage. 

489 - Breeding in Finland, Morocco and Ethiopia.- s » respedivtu Nos 413 

aiwl |M of tin** Rt *'/<*. 
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490 - The Martina Franca Donkey (Apulia, Italy). —L emu-mo l , in the <UmmicA'it> 

polozta, Year 32, No s. Pi«a, Man h 16, iqiq 

The author regrets that the best specimens of this excellent breed 
of tall donkeys, eminently suitable for the production of mules, are too 
often lost to national breeding by being exported. Some years ago the 
Italian Government founded a donkey stud at Lupariello, near Palermo, 
for the purpose of keeping the breed pure and providing good males for 
the national production. According to the author it was a mistake to start 
the stud in a region outside that from which the breed originated (pro- 
vince of lyecce), the calcareous soil of which is an important factor in the 
fine development of the Martina Franca ass. He thinks that the hinnies 
produced by this breed are better than the mules for they can do pack 
work in the mountains that the latter could not do. 

49* - Maize Silage in Rations for Fattening Steers; Experiments in Missouri, 

U. S. A. — Yllison If O , m Hu- Ufvvcstty oi Missouri, Colic c of 4 ’iuultwe, /U’n- 

cuUuntl hshmmiM Slition, Iin'hhn No j 30, jjpP h 7 Figs j- 1 2 T.ibUs Columbia, 

AmniH, 101 7 

The increase in the cost of concentrated foods has led to a tendency 
to decrease the amount of them used in fattening steers and to increase 
the amount of loughage. As maize silage is relatively cheap it is well 
to know its food value. The author proposed to determine - 1) the 
possibility of fattening cattle by an extensive use of maize silage without 
addition of miize ; 2) the importance of a high protein concentrate in a 
ration consisting of shelled maize, maize silage and alfalfa hay ; 3) the 
relative value of linseed oil meal and cotton-seed meal in rations containing 
maize silage. The first tot, with 5 lots of (> steers, lasted 131 days (from 
December, 1915 to May, 1916) ; the second test, with 5 lots of 8 steers, last- 
ed 130 days (from December, 191b to May, 1917). The sUers were of hi eh 
grade and bought at the Kansas City market ; niter fattening they were 
sold at Chi ‘ago. The steers were followed by pigs in order to utilise the 
waste ; in the first tot there wen* tluee pigs, and in the second four, in 
the lots lereiving shelled maize; then* was only one in the other lots 

The principal results, given in the appended table, are based on the 
following prie<s:-- 

1 st test. - Steeis $ 7.44 per inn lb ; shelled maize 8 o 70 pet bushel: 
maize silage $ 4 50 per ton ; cotton-seed meal and linseed oil meal S37.00 
per ton ; alfalfa hay $14*00 per ton. 

2 nd test. - - Steers $8.^5 per 100 lb. ; shelled maize $1.50 prr 
bushel; maize silage $8.50 per ton; cotton -seed meal and linseed oil 
meal $45.0 per ton ; alfalfa hay $T5.o per ton. 

Conclusions. — The results obtained with lots 3 and 4 (without 
shelled maize) show the possibility of fattening 3 to 4 steers per acre on 
maize silage without shelled maize. Although the daily gain in live 
weight per head was less than when shelled maize was added it was never- 
theless satisfactory. 

The value of adding high protein concentrate to the ration was shown 
by I/Ot 4 (linseed oil meal). The net cost of 3 00 lb. gain in live weight 
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was lowest in this lot, second lowest in Lot 3 (cotton-seed meal), and 
highest in Lot 5 (no protein concentrate). 

Linseed oil meal gave a greater net profit per steer and a greater daily 
gain live weight per pig, than cotton-seed meal. 

Iu the first test the difference in price made by the fattened steers 
when shelled maize was fed was not sufficient to justify its use. In the 
second test the difference in the price of the steers was sufficiently high 
to justify the use of shelled maize at $1.0 per bushel and maize silage at 
$ 6.00 per ton, but not high enough to justify the use of these foods at 
$ 1 50 per bushel and $ 8.50 per ton respectively. 

The results of the two tests show tlxat as a rule it is advisable to add 
a high protein concentrate to a ration composed of shelled maize, maize 
silage, and alfalfa hay when fattening cattle. 


492 - Preparation of Maize for Fattening Steers; Experiments in Missouri, U. S, 

A. — ALLibOV H O , in tlic University of Missoun, 4’ncultural hxpirtment Station, 
Bulletin mc), is pp f- 11 Columbia, Mis^ un, August i «>i 7 
The experiments described aimed at determining the best form under 
which maize may be fed for fattening two-year old steers. Three tests 
were made with a total of 90 two-year old steers. The first was begun 
in December, 1912, and the last ended in May, 1915. In each test there 
were five lots of 0 steers, in which Shorthorn blood predominated. 

Each group received a basal ration of concentrated protein food, 
maize silage, and leguminosae hay, and, in addition Lot I received broken 
ear maize, Lot 2 shelled maize, Lot 3 crushed maize and cob, Lot 4 maize 
and cob meal, and Lot 5 ground maize. 


Comparative results of fattening steers with different forms of maize 
{average of three tests). 


Average daily ra 
tion per btecr . 




mafre kg 

concentrated pro- 
tein food . » 

maize silage . . . ■ 

[ Leguminosae hjy . » 

Daily gain per steer » 

Gain (of steers and pigs together) per bushel 
of maize consumed » 


Dry matter fod per zoo lb gain (of steers 

and pigs together) 

Percentage of total gain (of steers and pigs 

together) credited to pigs % 

Net cost of 100 lb gain of steers (deduct- 
ing the value of the pork produced) . kg 
Loss in weight per steer in trosport ... kg 
Profit \+) or lost (— ) pet steer . . . . fr 


** 

Lot 

Lot 

Lot 

Lot 

I 

II 

Ul 

•IV 

V 

7902 

8.065 

7 820 

7 736 

8 3 M 

I 261 

7 974 
x 129 

1 M3 

X 343 

8 051 
x 220 

1 229 

1 247 

7 237 

1 148 
* 175 

x 229 

7 534 
x 080 
x 184 

X 383 

8264 

1 397 
x 397 

x8 804 

x8 179 

17 090 

16 251 

17 626 

21 63 

16 02 

xo.63 

4 98 

4 36 

762 44 

842 3T 

877 78 

93642 

873 38 

X05 22 

14956 

+ 2073 

XXO 02 

15 676 
+ M 77 

xxg 39 
12365 
+ 4 9 * 

12842 

M *29 j 
— 606 

XI 7 IX 

16 745 
+ *2 54 


The concentrated food was pressed or crushed cotton-sted cake In 
the first and third tests alfalfa hay was gnjen, iu the second’, clover ha> 
The ratio of shelled maize to cake was, as far as possible, kept at 6: t. 
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Pigs weighing from ioolb to 125 lb followed the steers to use up the waste, 
which would otherwise have been lost. In Lots 1 and 2 there were four 
pigs, three in Lot 3, and two in Lots 4 and 5. The number of pigs was 
not the same in every lot because the amount of available waste differed. 
The first and third tests lasted 130 days, the second 135 days. 

Lot 5 (ground maize) sold at the highest price per lb. of fattened ani- 
mal, followed, in order, by lots 4 (maize and cob meal), 2 (shelled maize), 
3 (crushed maize and cob), and 1 (broken ear maize). Lot 1 and 2 (as 
shown by the consumption ol dry matter per lb. of gain) utilised the maize 
(broken ears and shelled grain respectively) moie economically than the 
other lots receiving ears or grains crushed in varying degrees. The high- 
ei sale puces per unit of weight realised by these last lots weie not 
sufficient to compeiis ite for the smaller gains per unit of food consumed 
and the cost of pieparing the maize. 

493 - Sunflower Silage for Dairy Cows; Experiments in Montana, U. S. A. — 

VRMr.xi C N ami TrlitwcvO m the Univitutv of Montana, 1 •muUuul bx^mment 
Station , ItuILtm iiS, jm 75 So Stpli mhci , 1017 

The giant sunflower ot Russia, sown at the Montana Agricultural 
Station in the spring of 1915 yielded, when iirigated, 3O tons per acie of 
green fodder which, when fed to dairy cows, either simply chopped or 
siloed, gave excellent results. The following year sunflowers, hoed but not 
irrigated, yielded 22 tons per acre of green fodder. The cows ate from 
40 lb. to 90 lb. a day of young sunflower (representing about 5 % of the 
plant in flower) which proved to have a food value almost e quarto that 
of maize fodder. To determine the fond value of siloed sunflower two 
lots of 7 cows weie subjected to feeding tests. Lot 1 received concentrates 
(oats, malt sprouts and brau in the ratio 5:2: 3) and alsike clover hay. 
Lot 2 received the same ration except that pait of the clover hay was 
replaced by siloed sunflower. At the end of 28 days the rations of the 
two lots were reversed and the experiment continued for a further 28 days. 
The results obtained were : — * 

Lot 1 1 Lot ir 

lbs. I Ibt 

I 

I 

I 

I 0,2 | I o8l 

I j I 0 S 7 

IT 6 

M 

2l| 12 

I 34 

33 37 I 31 35 

l 1 1 159 


Initial average Welsh' . 

Final average weight. • 

Average gain in 28 day 1 . . 

of concentrate . 
of clover haj . 
of sunflovvci silage 
\\euge daily milk yield per cow 
Average daily fat content of milk pci mw . 


Average daily eonsumpt. 


Thus, a daily consumption of 3 3 / 4 lb. of sunflower silage resulted 
in a saving of ilb. of clover hay and, at the same time, increased the milk 
and butter yields. The products had no peculiar taste or smell. 
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494 - Silk worm Chrysalid Meal as a Food for Datry Cows ; Experiments in Italy. 

\ — Pirocchi A, in L' iyuoltura itulum.i illustuUu, Ycm I, No 2, pj>. 05 07 Milan, 

Ftbruui>, 1919 

Chrysalids are one of the by-products of silk spinning -mills, the 
amountof which available each year is estimated at about Go ooo quintals in 
Italy. They are used almost exclusively as manure (especially for growing 
rice and flowers) for which they are employed under one of the following 
forms. -- a) preferably in the state in which they leave the spinning-mills; b) 
dried ; r) after the oil has been extracted by benzene or carbon bisulphide. 
The average composition of whole chrysalids dried commercially is, in 
percentages : - nitrogen, q-y.50 ; phosphoric acid, 1. 7-1.8 ; potash, 1-1.10 ; 
ash, 5-5.5 ; moistuie, 10-20 %. The oil, of which the chrysalids contain 
from 16-18 %, has 20 % and more of free fatty acids and is used for mak- 
ing inferior qualities of soap. The amount of clnysalids available in Italy 
could furnish 9000 to 1000 quintals of oil, but the quantity of oil actually 
extracted does not even leach half that figure. 

I11 Italy, the chrysalids are also used, though to only a limited ex- 
tent, as cattle food; in sonic localities they are fed fresh to pigs, especially for 
a few months after weaning, but not later, as the meat and Lit would ac- 
quire an unpleasant taste and smell; they are also given to poultry, either 
alone or mixed with other fot d. In Japan this by-product has been tried 
in feeding carp {Bulletin del' Association seriiicole dn Japon , 1903, No. 136). 
These few uses quite suffice to show how the chrysalids could ho used for 
manuring, not directly, but indiiectly, that is after the stock have di- 
gested them. Chrysalids with the fat removed contain 65-66 % of crude 
protein, about half of which is digestible ; in some chrysalid meal very 
carefully prepared by Dr. Colombo (of the Experimental laboratory 
for the Study of Silk, at Milan), there was 68.25 % oj crude protein, 59.5 % 
of which was digestible. But the chrysalids sometimes undergo changes 
that may erd in putrefaction, with the formation of poisonous substances, 
and stock refuse them. To avoid this, Dr. Colombo recommends that 
the fat should be removed, the chrysalids treated with water acidulated 
with hydrochloric or sulphuric acid, then dried aud crushed ; in this way 
is obtained a dark red meal with a strong, but not repugnant odour. 

After making certain that the chiysalid meal is suitable for list* in 
feeding cows, horses and rabbits, the author tried an experiment in older 
to ascertain : — a) whether chrysalid meal cun replace linseed cake in 
feeding dairy cows and to what extent ; b) what influence chrysalid meal 
has on the health, live weight, the yield and quality of the milk ; c) if, 
eompired with linseed cake, the use ot chrysalid meal lias any economic 
advantage in feeding dairy cows. 

The experiment included three periods: 1 ) ot 15 days, during which the 
food consisted of liay/rom a water-meadow (mioula). May liay and linseed 
cake ; 2) of 20 days, during which the linseed cake was replaced by a mix- 
ture, in equal parts, of chrysalid meal and rice bran (“ pula ” or “ farinetta 
di riso “) ; 3) of 15 days, with the same ration as the first period. It was 
found thit 1.5 kg. of the above mixture was equal to 1 kg. of linseed cake* 

1494 ) 



POULTRY 


446 


CAmii POULTRY 


t In the second period most oi the cows had an increase in live weight ot 
from 2 7 to 9 kg. ; 011c cow lost 1 15 kg. The milk remained fairly steady 
during the three periods , in the second, there was no change in its proper- 
ties 

Conclusions — Silk-worm chrysalid meal properly treated can, 
when mixed with rice bran, replace linseed cake in feeding dairy cows, 
without any disadvantage from the physiological point of view, for it 
had no injurious influence on the health, weight, quantity and quality 
of the milk of cows used in fading experiments with chrysalid meal; 
from the economic point ot view it proved more advantageous than feed- 
ing with linsied cake 

As the di agreeable smell of the chrysalid meal is also very pro- 
bably related to the beginnings of putrefaction (to which the cocoons 
are subject in the spinning mills), this defect must be eliminated by 
emptying the cocoons as soon as possible, rapidly drying the chrysalids 
which should be extracted for their oil and given the special acid treat- 
ment, or by some other suitable method. 

To replace oidinary cakes by silk-worm chrysalid meol (which 
differs notably from th'un as regards chemical composition), it should 
be mixed in equal parts with rice bran ; 1 kg of linseed meal was shown 
to bo equal, for food value, to 750 gin of chrysalid meal | 750 gm. of rice 
bran. 

To make chrysalid meal mixed with other foods, preferahjy in the 
form of mashes, more appetising, some condiment should be added, such 
as salt (30 gm. per mash), molasses, etc. 

495 - Some External Parasites of Poultry and How to Control Them, in the United 
States. — Mote D C , in tlw Ohio i;ncnltuml Lxfimmcnt station, Bulletin No ^20, 
pp t tQ 1 56 t s Pip* Woe slti, Du nnber, T978 

This Bulletin gives a concise description, for the use of practical 
poultry keepers, of ectopaiasites of poultry found mostly in Ohio, with 
the exception of a few which have not yet been reported there. In 
addition to the ectoparasites previously described by F. C. Bishoff and 
H. P. Wood in the banners' Bulletin 801 (1), the author mentions: — 
Bird mite (Dermanyssus hirundmis), harvest mites (Tromlndium sp.), 
scaly leg mite ( Cnemidoooptes mutans), depluming mite (C. laevis var. 
galhnae), stick tight chicken flea, or southern chicken flea (Echidnophaga 
(Sarcopsylla) gallmaeea), European hen flea (Ccratophyllus avium), bed-bug 
( Acanthia Icctulana), cmuco, or Mexican chicken bug (A. modora), and 
barn swallow bug (A Jntmdmts). 

The contiol measuies recommended aie : Against the small body 
louse (Menopon tngonoce phalnm [ M . pallidum]) and the large body 
louse ( M . bisenatnm) : gasoline 3 parts, crude 90-95 % carbolic acid 
1 part, and plastei of Pans as much as the preceding liquids will moisten. 
Mix, leave to dry, and keep in hermetically sealed bottles. The powder 
should be dusted on. 


(i) .Vi K Sq>t , HJ17, No 810 [Ld ) 
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Against the head louse (Lipeurus heterographus) , 50 % mercurial oint- 
ment ; so that it may be more easily applied it is mixed with double its 
quantity of vaselin or lanolin. 

Against red mite, poultry mite or roost mite (Dermanyssus gaUinae) 
and bird mite, thorough and frequent application of a good insecticide. 
In washing the hen-house (dropping boards, floor, ceiling, perches, nests) 
good results are obtained with the following solutions : — 1) a mixture 
of 3 paits of paraffin and 1 part of 90-95 % carbolic acid, or 3 parts of 
paraffin and 1 part of cresol ; 2) cresol disinfectant prepared as follows — 
3 y 2 quarts of crude linseed oil are put in one dish and, in another, I lb. 
6 oz. of commercial soda which is dissolved in as little warm water as pos- 
sible and left to cool. The soda is then poured very slowly into the 
linseed oil, stirring meanwhile and mixing well for ]/ 2 hour till a liquid 
soap is formed : 8 % quarts of commercial cresol are then added very 
slowly. For use this mixture should be diluted with 5 % of water ; 3) 
kerosene emulsion * % lb. of hard soap is dissolved in t gallon of water 
by slowly boiling, 2 gallons of kerosene added and the whole well 
mixed. The emulsion is used with six times its quantity of water; 4) sul- 
phur-lime mixture used for the winter spraying of plants. 

Against harvest mite : - As a preventive measure spray on sulphur ; 
touch the lumps oti which the mites are with a feather dipped in petroleum 
or benzine ; keep the inieeted birds in a sunny enclosure without grass - - 
sun is fatal to thesi parasites. 

Against scaly kg mite* :■ — loosen the scales which form on the legs 
and feet of the fowls by dipping iu warm water for a few minutes, remove 
the scales and apply an insecticide : - - 1) caraway oil f four times its 
quantity of lard or vaseline ; 2) 1 dram of flowers of sulphur, 20 grains 
of potassium carbonate, and *4 oz * l art i or vaseline (sulphur-ointment 
or Salmon's ointment) ; 3) 1 part of kerosene and 2 parts of crud f * lin- 
seed oil. 

Against depluming mite: — 1) caraway oil ointment ; 2) Salmon's 
ointment ; 3) Pem balm ; 4) creoline + 10 times ns quantity of lard or 
vaseline ; 5) crude oil, or a good coal tar. 

Against southern chicken flea : — clean and disinfect the chicken 
run. The parasite is prevented by keeping cats and dogs away and kill- 
ing the rats and by laying down abundant salt and watering 2 or 3 times 
a week ; this treatment makes nultipli cation of the fleas impossible. Di- 
rect treatment of the fowls is not always satisfatory. It is advisable to 
apply, to the infected parts only, the following mixtures - 1) 1 part 
carbolic acid and 2 parts vaseline) ; 2) 1 part kerosene and 2 parts of va- 
seline or lard or one of the previously described insecticides. 

Against European hen flea : - - the same treatment as against red 
mite. 

Against bugs : — 1) burn sulphur in the hen house if it can be her- 
metically closed ; 2) spray with % gasoline and 2 / 3 of coal oil ; 3) the same 
treatments as those recommended against mites. • • 
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496 - Sweet Corn as a Poultry Food. - Calderon H ,i wla Revue Avtcole, Year XXIX, 

7. pp 2o-?i. Pirip, Much, iqiq 

The variety of maize called “ sweet corn ” in the United States and 
catalogued in France by seed-merchants as “ mats nain blanc tris snort , 
trh hatif " (dwari, early, sweet maize), and already used as a vegetable, 
both preserved green and under oil, is also a first class poultry food. 

Richardson gives its percentage composition as > - water, 8.44 ; 
fat, 8.57 ; protein, 11.48 ; nitrogen-tree extract, 66.72 ; fibre, 2.82. If 
these figures are compared with those given in MaijAvre's tables for or- 
dinary maize, it will be seen that sweet corn contains % less water, 1.38 % 
more of protein and double the quantity of fat. Valued by the sum of 
its nutrients (77 %, against 08. 6 % foi ordinary maize), it is worth at 
least 13 % more than ordinary maize. 

As the food value of ordinary maize is 33 % higher than that of oats 
and as the yield is from 25 to 50 % higher, it may be admitted that if 1 hectare 
(2.47 acres) of oats will provide keep tor a year for 30 fowls, then 1 hectare 
of maize could maintain 40 or 50. Under climatic conditions like those 
around Paris, this early, dwarf maize would have the advantage ot being 
sown at the end of May, a time when no other seed can be sown ; it comes 
well after a crop ol rye grown for fodder or aftei crimson clover. At the 
end of three mouth's growth.it gives out its first giecn cars, which ripen 
completely in 2 or 3 weeks. 

497 - A Qiick JVUthod’Ol obtaining accurate individual Egg Records without the 

Trip - V.LDKR B ill tfiB.tr \ I) , 1 1 th Utih 4 uciUtuhiJ Culfrc Rxpe- 

St'ih >ti li^llctn NT > tO\ 12 t»i> \r ' I'lfJ-' L'em, Apn 1 , ioiN 

In the method described the liens art shut in the hen-house and vi- 
sited every morning a little beh »re sunrise, the hens are examined by 
touch and those which will lay during the day registered. The examin- 
ation is nude externally by slightly ptessing the linger at the side oi the 
abdomen, over the pelvis bone and near its end. The hens are seized 
one by one at the small exit of the hen-house At the Utah Experiment 
Station 2 men examined 500 hens from 16 houses in 27 minutes. In 
IQ15, by this method, of 42 886 eggs laid at the Station, only 0 5 % were 
not registered. In a test comparing this method with that ot trap nests 
308 eggs were registered and 307 actually laid, iq outside the trap nests. 
In another similar test 259 eggs were registered, 251 laid, and 15 laid 
outside the nests 

The method recommended is most simple, requires no apparatus, 
may be adopted by all, and is more healthy for the hens, which are not 
obliged to remain several hours in the hot, often badly ventilated trap- 
nests. It also facilitates the elimination of bad layeis, thus increasing the 
profit made by the hen -run. 

BBS BEEPING 498 - Bdd Kjsping in Morocco. — V ibtcullcur, Yuir 63, No. 2, pp. 32-33, Palis, 
Fibril. 'i\, jotq 

Information supplied by the Resident General. 

Few data are as yet available on bee-keeping in Marocco, as the api- 
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cultural resources of the country are only just becoming known. Bee- 
keeping is carried on exclusively by natives, who obtain important amounts 
of wax and honey by primitive methods. 

The honey is consumed locally as the natives are very fond of it. The 
crude wax however is exported, the quantities of wax exported by the 
ports in the French zone since iqn have varied from 114 13S kg in 1913 
to 2qi 865 kg in TQ15, which corresponds to values of 393 000 and 
I 006 Q34 francs. Before the war most of the wax went to Hamburg. 

The chief regions producing honey and wax appear to be the Doukkala 
region and especially that of Haha-Chiadma, the bade country of Moga- 
dor Nearly half of the total exportation from Morocco passes through 
the port of Mogador * 

The native bee is small and similar to that of Tunis and Algeria ; it 
is active and has a fairly pronounced tend* ncy to swarm 

The native hives consist either of tree trunks placed horizontally, 
wooden lattice cages or baskets like tne classical hive The rich natives in 
the towns sometimes own hundreds of hives, which are looked after by 
a klammes (man with an interest in the produce), the yield from these 
hives, exclusively reserved for consumption by the owner and his 
numerous servants, is usually low , it rarely attains 5 kg of honey per 
hive 

On account of the strong sea breezes, the coast of western Morocco 
does not seem very suited to intensive, rational bee-keeping The wild 
plants (Cruciferae, Liliaceae and Leguminosae) are so plentiful after the 
rainy season as to transfoim the sandv soil near the coast line into a veri- 
table carpet of flowers but the dry summers cause all this vegetation to 
disappear by Tuly Nectar from Rabiatae (Thvme, Rosemary), used in 
autumn bv the Tunisian bees, does not exist in this region of Morocco An 
experimental hive, provided with frames, and installed at the Rabat Ex- 
periment Garden, did not give, for this resason, such good results as the 
hives installed in Tunis, in spite of the care of an expert bee-keeper 

The regions particularly well favoured with regard to the abundance 
of irrigation water appear better suited for bee-keeping In fact the flower- 
ing season is longer there owing to the humidity, due to the irrigation 
furrows This is the case with the regions bordering on the Atlas, and, 
generally speaking, with all the high lying districts provided with suffi- 
cient water 

The well-watered regions rqund the towns of Meknes and Fez, covered 
with shrubby vegetation, which remind one of certain European land- 
scapes, would probably be suited for the installation of properly-managed 
bee-farms, which, owing to the fairly high price of honey (2.30 to 3 francs 
the kg ), would pay well 

The colonists in these regions should, therefore, be advised to increase 
the income from their farms by bee-keeping, but it would not be prudent 
to assume from the above considerations that an establish© tAent dealing 
exclusively with bees would at present find such conditions "in Morocco 
as would enable it to prosper 
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499 - Bee-Keeping In Large Towns. — La Hacienda, Voi. xiv, No. 4, p. no + * 

Figs Buffalo, N. Y., Junnaiy , 1QI9. 

Terraces or roofs of large houses in towns might contain one or more 
hives ; the workers could forage in parks, ‘public gardens, etc. The most 
important thing is to choose £ suitable breed, which should not be irrita- 
ble. Swarming should be avoided and the bees not disturbed unneces- 
sarily. Two photographs appended to the article show hives established 
(up to two dozen at a time) on the terraces of large houses in the very heart 
of New-York. 

500 - The Work of the Royal Station of Experimental Sericiculture at Padua, Italy. 

- Pigokini J,., in La Scienza per tutti. Year XXV, No. 5, pp. 66-80 -f* 13 Fig 4 -, -f 1 

co 1 ortr<*'i Flnir. Milan, tot 8. 

Pebrine first appeared in 1845 in Vaucluse (France), whence it spread 
rapidly throughout all the silk -rearing countries, first in Europe, then in 
Asia. The gravity of the disease necessitated a series of researches which 
led to the discovery by Corn alia (1856) of the corpuscles that bear his 
name ; Vittadini (1859) discovered that “ eggs laid by healthy moths, 
even when subjected to all kinds of injury, always gave worms free from 
the said corpuscles ” ; Cantoni (1862) examined the moths microscopi- 
cally to obtain healthy eggs from the healthy moths ; this method was 
later adopted by Pastettr (1865), after whom it was named. The neces- 
sity was then recognised of founding special institutes for the exclusive 
study of sericulture. Austria began by founding the I. R. Institute of 
Experimental Sericulture at Oorizia in t86q. In Italy, the Minister 
of Agriculture at first ordered that researches on sericulture were to 
be carried out in several “ Stazioni di prova ” (Experiment Stations) ; 
then the decree of April, 1871 provided for the foundation of the Institute 
that afterwards became the “ R. Staziono Bacologica sperimentale di Pa- 
dova ” (Royal Station of Experimental Sericulture at Padua), which 
was to : — " .study the essential conditions for the successful culture of 
silkworms ; study the laws of normal nutrition of the worms by means 
of physiological and chemical experiments ; ascertain the causes of 
the various diseases of the silk-worm and the mulberry; produce and 
distribute healthy silk worm eggs and examine eggs and even moths 
for private breeders; test n< w varieties of silk-worm and new seri- 
cultural instruments ; undertake any studies or experiments that might 
prove useful to sericulture ; propagate, bv writings and conferences, the 
results of the experiment* carried out and practical methods of sericulture; 
collect information on sericulture in Italy and favour its development 
with the help of Agricultural Committees and private rearers”. & 

Industrial establishments were created for providing eggs by means 
of strictly scientific methods ; " Seri cultural Observatories ” were founded 
as branches of the Padua Station, and the number of agricultural commit- 
tees and travelling teachers of agriculture wasincreased. Some of the above- 
mentioned aims, such as the preparation and distribution of healthy eggs, 
the examination of eggs and moths, and propaganda, became second- 
ary aims of the Station which took on more and more the charac- 
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ter of a scientific experiment Institute with a school annexed for prepa- 
ring the technical staff. 

As direct n of the new Padua Institute Prof. A. Vkrson was nominated 
in 1871 ; he had previously, in 1869, cooperated in organising the seri- 
cultural Institute at Gorizia. The scientific work of the Institute bore 
on the morphological and biological problems of the silk-woim and mul- 
berry tree, formulated and treated as problems of pure and applied science ; 
the work was extended to silk, considered as a product of the physiologi- 
cal activity of the worm and as a textile. Some researches of the first groups 
concern the silk- worm organism considered generally. 

Qttajat analysed the mineral components of the cocoons and chry- 
salids; besides physiological questions, he also studied technical questions 
and sometimes found aluminium present in the mulberry leaf. Verson 
and Quaja^ gave a very useful series ot figures determining the intensity 
of the respiration of the eggs, larvae, chrysalids and moths of the silk- 
worm ; Pigorini, applying statistical, methods, determined the distribu- 
tion of th'‘ weight of individuals reared under normal and abnormal condi- 
tions. Other researches concern the organs of the insect : the digestive 
apparatus has been examined regarding its chemical and mechanical func- 
tions. Verson after finding that the “ gastric ” juice has an alkaline reac- 
tion, rem irk ni on lh" curious potash content of the juice and found that 
its reictions changed in the disease known as “ fhch^rie Pigorini 
determined tk«* time that ingested substances remain in the intestim s and, 
for th<> first time for insects, he analysed the intestinal movements and 
traced them. Quajat and Jordanoff hive studied the food value of dif- 
ferent species, varieties and qualities of mulberry leaf, and have found that 
Maclura annmtiaca (Moraceae), the bow-wood or Osage orange, is very 
suitable for feeding the silk-worm. 

The minute ho irt of the silk-worm his been the subject of the resear- 
ches of Pigorini who, pushing the graphic method to its utmost limits, has 
obtained cardiograms of healthy and diseased woimis, and has found, in 
the functions of that organ, a cert tin independanee ol the central nervous 
system and the vitality and persistence of the functions in detached seg- 
ments. These researches enabled him to obseive that, if, on the one 
hand, the blood of the worm is very acid, on the other, the organs when 
removed and placed in physiological solutions die rapidly when small quan 
tities of acid are added. As regards the functions of the nervous system, 
Pigorini his accurately described a reflex movement of the abdominal 
claws. 

Th" silk Sicretion wa^ studied by Pigorini who, thiough certain con- 
siderations of a chemical and physiological nature, has put forward the 
hypithesis tint it should be considered as an excretion product by which 
the organism rids itself of special substances (containing an ammoniacal 
residue) which, if circulating in excess, would poison the insect. The same 
worker has inquired into the relations that control the characters of the 
cocoon as a function of the space available for the worm to spin it in , he 
concluded that, while certain characters (form, diameter, volume) which 
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depend on the dimensions and morphological characters of the larva remain 
fixed, others (amount of floss, roughness of surface, hardness) vary, and 
are those that depend on the difference of the work imposed on the worm 
by the space in which it works. 

Numerous technical expt rime nts have been made on silk. ThusQuAjAT 
dealt with the influence of watc r on spinning ; be concluded that, as regards 
tenacity and elasticity, the influence is less than that of the way of spin- 
ning and certain other conditions, such as the difference of rapidity in dry- 
ing the thrtad. The same author also worked on the physical properties 
of silks from Italian cocoons and arrived at the conclusion that they can 
always compete with the majority of the world’s cocoons and often sur- 
pass them. He also dealt with the relations between the number of floss 
employed and the physical properties of the thread ttiach- fiom it, as well 
as appaiatus for studying the physical properties of silk; the construction 
of the Dcsuzeau basin and of the serimetre was modified under his direction. 

Pigorinj has worked on the gelatinising property of the soluble part 
of th< silk, or “ sericine ” ; and, as a result of some successful experiments, 
he proposed to extract the sericine from the waste w T atcr of spinning-mills 
for industrial use. 

Verson and Qua j at have studied technical questions relating to co- 
coons : - rust, various methods of storing, loss in weight of stored cocoons, 
injurious influence of fumigation (chlorine, sulphurous acid) in rooms 
where the ‘‘heath” is prepared. 

Not onlj T has the organism been studied independently but^lso in 
relation to its environment : 

VERSew and Quajat have studied the effect of high and increasing 
temperature on rearing. A series of researches continued foi over 20 years 
by Verson helped by Bisson, deal vith the influence of external conditions 
of rearing on the physical properties of the cocoon. Taking as a starting 
point the fact that the char a etc rs of a breed depend closely cn the envi- 
ronment, Verson studied cocoons chosen from 2 q of the btst breeds of 
silkworms, and coming from different local environments from the Alps to 
Sicily. From the results “ it can be said that if care were always taken to 
adapt each product to the S|>ccial exigencies of the place of origin with which 
it is intimately connected, tile most eelcbiated native bret ds of past times 
would be almost spontaneously reconstituted in a lew d< zaii years”. 

The above studies are more or less connected with those on breeds and 
crosses as well as those on different silk-yielding bombyces, mostly carried 
out by Quajat. The work dealing vith foreign breeds- Chinese, Japa- 
nese, Persian, Corean — took into account all those problems of interest 
both to breeder and spinner, such as : - * number of eggs in a given weight 
of “ seed ;” duration of larval period ; strength and vreight of cocoons ; 
quantity of silk they yield ; characters of that silk. From eacl of these 
studies their author has drawn a definite conclusion, by advising or not 
the relative rearing, whether as j\ pure breed, or fm crossings, and by in- 
dicating each time if the re were any value or not, for the reaier and for the 
spinner. Quajat also studied experimentally the chief pure and crossed 
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breeds of the mulberry bombyx, publishing his results as a monogiaph 
under the title “ Dei bozzolt fiiu pregevoli che prepay ano i lepidotteri setiferi. 

As regards the pathology of the silk-worm, of special interest are: — the 
studies on “ flacheric " (causes, forms, heredity, selection, means of de- 
fence) ; a long and definitive series of researches by Quajat, helped by 
Rossinski, on the biology of Botrytis bassiana (the hyphomycete causing 
“pebrine”) and the means of protecting rearings from it; the new researches 
on jaundice which, suggested by recent observations of Ghirlanda and 
connected with some old notes by Verson, have enabled the two authors 
to find a clear explanation ol the formation and development of the charac- 
teristic polyh^dric granulations in larvae affected with jaundice. 

The study of the tnulbcriy has not been neglected. Thus, VERSON and 
Quajat began lesearches in 1874 on the chemical composition of the leaf 
in spring and autumn, dealing especially with the mineral constituents 
and showing the way they vary during the ageing of the leaf. The same 
authors worked on the respiration of the detached leaf and showed that 
it eliminates a considerable quantity of caibon dioxide when in the dark 
and a much smaller amount under the action of light. Mention should also 
be made of a study by Quajat on the action of various salts and manures 
on mulberries that were germinated and grown in nutritive solutions and in 
soils of known composition Pigorini has compared the chemical com- 
position of healthy mulberry leaves with that oi leaves from trees heavily 
attacked by Diaspis, thus showing the differences ; ho also demonstrates 
for the mulberry the well-known phenomenon of the accumulation of com- 
plex organic substances in the leaves in sunlight and he has studied the 
others organs of the plant, giving some new information as to the compo- 
sition of branches of differents ages. Ghirlanda has dealt with pathologi- 
cal phenomena observed in recently imported Chinese mulberries, finding 
a parasite which constitutes a new species of microscopic fungus belonging 
to the genus Phomas. 

The scientific work of the Station has been published in a series of vo- 
lumes : — the “ Ailmte del filitgcllo sano e malato 99 by E. Verson ; the 
4t Annuario della R . Stazione Bacologtca sperimentale di Padova 99 , the “Bol- 
lettino di Bachicoltura , etc. I11 18^7, Verson and Quajat collected into one 
volume, entitled " II filugello e Varfc scncola 99 such oi the papers, well 
checked and of indisputable value, as they had at that period relating to 
the silk worm, the mulberry and silk. 

The Station Museum contains : a collection of about thirty species 
of wild silk-worms (Lasiocampa olus of Asia Minor, the Balkans, Dalmatia 
and Southern Italy ; Antherea mylitla from India ; Caligula japonica \ 
Rhodta newera ; Cricula trifenestrata of Assam and Burma ; Eucheria so - 
cialis of Mexico, etc) ; a collection of forms now reared in India in the do- 
mestic state : Bombyx tenor, B. croesi (probably only a polyvoltine form of 
B. mori), B. fortunatus, B. arracancnsis ; the whole series of the cocoons and 
silks furnished by B. mori (that of the different cocoons occupies 2000 ja T s) ; 
a scries of large plastic models of the healthy and diseased silk-worm mo- 
delled by IyUZlARDi under the direction of Verson. 
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The Station at Padua has given an impulse to Italian sericulture : 
i) by its annual course of instruction aiming at a) communicating the results 
of scientific researches to reaiers in such a way that the resulting rules can 
be applied by them to practical rearing ; b) training technical rearers and egg 
producers (since its foundation over 1200 diplomas have been granted by 
the Institute) — 2) by founding some 60 sericultural " Observatories " 
entrusted with a) helping, by their advice, to improve sericulture, b) making 
microscopical examinations of eggs and moths for the learers in the district ; 
0 ) undertaking annually a model rearing and, in time, preparing sound eggs' 

3) by combating the importation of foreign eggs, especially Japanese ones, 
and that especially by showing practically that, by means of scientific 
methods, eggs of superior quality can be obtained from the native race — 

4) by taking part in numerous exhibitions — 5) by carrying on thousands 
of microscopic analyses — 6) by organising prize competitions for mul- 
berry plantations, joint incubation chambers, rearing experiments in the 
elementary schools, etc. — 7) by actively working for the rebirth of 
sericulture in Southern Italy. 

50 [ - The Formation Of Silk Threads. — Rem •enirale <let> Science s, Yeai XXX, No. 2, 

p V>. Paris, Tanitaiy 30, to JO 

Remits of researches carried out by E. Hirazuka at th«‘ Sericultural 
Station at Nakanu (Japan) on the formation of silk threads. 

The liquid silk stored in the gland of the silk -worm is composed of at 
least two colloidal substances in suspension in a non-albuminouS* fluid. 
The transformation of the liquid silk into solid silk appears to be a process 
of coagulation. If a certain quantity of the liquid is preserved, it coagulates 
spontaneously and the process is greatly accelerated by mechanical action 
(tension, compression) or by adding a trace of acid, even carboti -dioxide. 
Heating to boiling point also causes coagulation and as it also takes place 
in the presence of potassium cyanide, coagulation does not appear to 
depend on enzyme action. 

Mr. Hirazuka thus considers liquid silk as a concentrated emulsion 
of silk-forming substance in an unstable, supersaturated state, while solidi- 
fication is a physical process. By extending movements the liquid silk 
can be .stretched in a semi -gelatinous filament which, when orelully 
stretched further, coagulates and forms a thread apparently the uni as 
that spun by the silk- worm. It should be noted that, during natural spin- 
ning, the silk-worm moves its head constantly from left to right, which puts 
a tension on the silk issuing from the spinneret. 

mb culture 5°* Artificial Hybrids between Pike and Pickerel, in the United States. - 

Fmbody 0 C , in thr ] annul n> Hcrah^v , Vol. IX, No 6, pp 251 256 4- 2 Plates 

Washington, October, iot8 

Investigations made in the Lake of Cayuga, New York, showed fish 
with characters intermediate to those of pike (Esox tucius) and pickerd 
(Esox reticulalus ), and the author attempted to determine whether the 9 e 
were crosses be ween the two species. He found that crosses between 
these two species are not only possible, but also unavoidable, because 
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they spawn and fertilise their eggs at the same time and in the same pla- 
ces. In March, 1917 he succeeded in making the cross artificially by 
fertilising Esox reticulatus eggs with the milt of Esox Indus ; 70 % of these 
eggs developed normally. At the end of 6 months the author took three 
of the best developed young crosses, 15.2, 13,8 and 9,1 cm. long respective- 
ly and examined their characters, comparing them with those of the 
parents. 

Distinctive characters of Esox Indus. — a) skin covered with irregu- 
lar dark marks on a darker ground; b) scales covering all the cheeks, but 
only the upper half of the opercula. 

Distinctive characters of Esox reticulatus. — a) skin with a very re- 
gular dark chain design on a lighter ground, b ) scales covering all the cheeks 
and all the opercula. 

Characteys of the crosses. — As these were still very young the cha- 
racter of the skin was not sufficiently developed to make definite criticism 
possible, but on comparing them with specimens of Esox Indus and Esox 
reticulatus of about the same age, this character might be said to be inter- 
mediate to that of the two parents. The oper ula were howevei, distinct- 
ly hybrid in character; the lower part was not entirely bare, as in Esox 
Indus nor entirely scaly, as in Esov reticulatus but y 3 of it was covered 
with scales. 

Conclusion. - The crosses obtained artificially by the author ap- 
pear itidentieal with the specimens with intermediate characters found in 
the Lake of Cayuga, thus confirming the hybrid origin of the latter. 

FARM ENGINEERING. 

503 - Economic Conditions of Power Farming. — Tony b\llu, in thi AnmUsdeUStimu 
ayonomi jui Yc.11 XW'V, \\ ? i pp 57-100 Fois, mis 

Power farming appears more as an agricultural necessity of modern 
times than as a simple improvement owing to ‘he need for « doing 
better ». Above all it is the simplest true remedy against the too real 
crisis in labour. Again, it should be remembered that we now live in 
an atmosphere of intensivity and « mechanisation » which modern 
agriculture cannot avoid. Powei farming is one of the new obligations 
of intensive farming ; it is, says the author, a condition which will perhaps 
be che modern ,f necessary evil ”. This necessity, which was more and 
more felt before the war, has become the painful question of the hour 
in those countries that have suffered from the wai, especially in the de- 
vastated regions. 

All the mistakes made in power farming are due to the fact that the 
inventors and makers df power farming machinery were not sufficiently 
well acquainted with agricultural science and did not know how to adapt 
mechanics to the needs of cultivation. The author considers the economic 
conditions which any power farming machine should obey .and thus en- 
ters into the field of farm management, which is derived fiom agricultu 
ral practice. 
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The best “ mechanical ” solution of the problems of mechanical 
cultivation and cultivation in general would be to have a special machine 
for each kind of work. This solution may be said to be found, for there 
are excellent machines suitable for definite classes of work (windlasses 
tor digging-work, 20 to 40 H.P. tractors for average ploughing, small 
tractors of the Mksmay type for light work, cultivators of the Meyen- 
bourg type tor breaking up the soil in spring, etc.). But were all these 
machines to be used 011 one farm, even of great extent, it would mean 
financial collapse owing to the depreciation, as each of the machines only 
works for a short period in each year. From the economic point of view 
the ideal would be the “single ” solution, representing a limited depre- 
ciation, the depreciation on one machine being the smaller the more it is 
used. It is advisable, therefoie, to procure machines having varied uses 
and which can do the most yearly work. At the present moment, tractors 
and particularly, windlass- tract 01 s (e. g. Bajac, etc.) and Wagon -windlas- 
ses, l**st supply the want. The future solution seems to be electrical , 
a regional central station distributing current along the chief communal 
lines from which branch lines that supply electric motors. 

The economical ust' of power farming also depends on the area and the 
form of the divisions of the farm. Tlieie is no need to exaggerate the diffi- 
culties met with by motor-culture in fauns that are much divided, btu 
the evil remains and the cost of the work is greatly influenced by it. 

Contrary to the wide spread opinion there is no reason thjjJ power 
farming should be restricted to large farms. The only restriction 011 the 
use of tract 01 s in small areas rests in the choice* ol tile machine. Only 
small, very handy, low-poweied maeliincs can be* used in this case. 

In order that power farming may develop to the fullest extent, farmers 
and farm labourers should be* given a better mechanical training or, at any 
rate, what training they have should lie improved upon. 

The drivers should be obtained from the farm-worker class. For this, 
professional schools au* needed. Besides the Noisy-le-Giand school, the 
author suggests the foundation of “travelling schools ol mechanics” for 
local instruction. 

The author next deals with the value and future of power farming as 
regards its lelations with animal power. The me banical motor is not re* 
quired to replace the animate motor completely. If niotoi-cultuie brings 
about an increase of yield, it will lead to an increased need of teams for 
the work that falls exclusively to them. A certain number of draught animals 
have to be retained tor certain work and, between them and tractors, 
theie is an economic equilibrium that is very hard to obtain. It seems, 
however, that this vicious circle can be avoided up to a certain point by 
the almost exclusive use of oxen as draught animals, for they can rest 
without any disadvantage : their maintenance lation has a minimum cost, 
when it is exceeded they ” make meat ” and, for industrial farms, they 
aie practical consumers of cumbersome residues (pulps, etc.). 

Mechanical traction has certain marked advantages over animal trac- 
tion. It is above all the theoretically unlimited power that can, so to 
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9pcak, be condensed in a single machine, whilst with animal traction, the 
number of animals in a single team cannot be increased. 

The power of inanimate motors can be utilised in different ways : 

1) by increasing the tractive effort to the detriment of the speed 
for very heavy woik (giubbing, deep ploughing, etc. ) ; 

2) by maintaining a minimum speed; tlx corresponding maximum 
tractive effort can be utilised by lowing implements working at a slight 
depth, but over a laige surface ; 

3) by increasing the speed of traction to the detriment of the pull 
measuitd at the draw-bar. 

Bm, on the other hand, the inanimate motor is less supple, it has less 
elasticity as to powei and not such a good grip on the land as animate 
motois. 

The author gives the economic and agricultural characteristics of the 
different inanimate motois (steam, internal combustion and electric) 
and the economic and agiicultural characteristics of the different ways 
of utilising motive powei in the field - as a tractor or windlass, liach 
type has its good qualities and defects; thus it is not surprising that in 
seeking mixed solutions types of machines have been pioposed that are 
also diffeient from those seen of recent years, and the development of 
powei farming has not attained such a dcgiee that it is as yet possible 
to decide cleaily in favour of any particular proposed principle or system. 

The authoi next deals with the influence oi substituting mechanical 
for animal traction on agrkultuial technique : on 1) manuring, 2) ciop 
rotations and 3) yields 

1) Oiganic manuies will diminish in quantity and the author thinks 
that the solution of the problem from this point of view' lies in the genera- 
lisation of the wiue-spread methods of * cultivating without manure ,, 
based on the la lonal utilisation of the inexhaustible nitrogenous resources 
that Nature provides through the medium of the Leguminosae. 

2) One of the consequences of this is the d relopment of forage 
ci ops in the rotations (which, besides, require little labour). The forage 
pioducul is used piimaiily foi the farm stock, the remaindei being sold 
off the faun or used as green-manure. 

Oat glowing will lose its importance and that of wheat will increase. 
Bect-giowing may possibly develop, which is desirable for the use of 
alcohol as a fuel. 

3) Most of the results obtained up to the present agree in showing 
that mechanical cultivation cleaily Jesuits in increased yields. This is 
due to the following reasons : — work done with more powerful means 
can be bettei done, work can be done that would otherwise be neglected 
and all the work can lx* done quickly in the desired time and when the 
soil conditions aie favourable. 

Labour is decreasing everywheie in quantity and quality ; recruiting 
will be more easy with power farming. 

The author makes a comparative study of the animate and inanimate 
motor as regal ds its cost. The question of fixing the cost price is usually 
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very complex and very difficult. Besides, as mechanical traction resolves 
the labour question and leads to economy in labour, while allowing the soil 
to be worked better and the yield increased, it is of little importance if 
it costs more than when horses are used. 

The value and future of mechanical cultivation in relation to the diffe- 
rent crops (cereals, roots, vines) is next considered. 

In conclusion, the influence of power farming on the division of labour 
is dealt with : — intensive cultivation is leading to the division of labour 
and moto-culture aecertuaces this fact, and the development of the 
“ undertaking „ can be seen (contractors for threshing, draining, mecha- 
nical ploughing, etc). 

504 Govarnmmt Tractor Cultivation in England and Wales (1). — Hutchinson 
Captain C T (M c'lunuttl Ctulivition Commis-.inn< 1, Production Department), 

in l he Jourml of the ihyud of A niculturc, V«>1. XXV, N > <>. pp 1045-105 \ 7 1 'igs 

lyon'lon, Di rc-mbei , j<>i8. 

In order to appreciale properly the part played in British agricul- 
ture to-day by the tractor, it is essential to consider briefly tlv history 
of ihe tuictois employed by the Food Production Department. 

Tile scheme was instituted at a moment when, in consequence of sub- 
marine warfare, it became necessaiy to glow as much corn as possible in 
tlie British Isles. To do this some increased and more rapid means of 
cultivation than those hitherto employed were demanded. Even it suffi- 
cient horses had been available, their work was too slow foi t he emergency ; 
further, every team of horses tequiieda man, and sufficient men could not 
be found. Nor was it possible to obtain increased steam tackle. The 
Government, thuefore, resorted to the traetor, which could operate in 
districts where steam tackle could not, and which required less labour 
and covered more giound than norses. 

In these circumstances, little use could be made of the experience 
gained with the few privately-owned tiactors in the country. It was 
considered necessary to purchase tractors of all types, wherever they 
could be found, and set them to work at once. A l 3 eginning was made 
late in the spring of 1917, and the scheme was rapidly developed. In 
older to utilise the tractors to the fullest extent some system of centrali- 
sed contiol had to be improvised, and at the same time local arrangements 
had to be* made for working them and keeping them in repair. These 
facilities were supplied by the mechanics and repairing shops of the mo- 
tor tiade, which was entrusted with the local management, under the con- 
trol of the Food Pioduction Department. Tractors were received by 
each county as they became available ; the Tractor Representative for 
the county, acting in concert with the Agricultural Executive Committee, 
arranged their work, they were manned chiefly by soldiers from the A- 
gricultural Companies ; and they were kept running by the proprietors 
of the provincial motor garages. 

At one time, more than 20 types of tractors were employed by the 
(1) See R. t May, 1918, No. 554. (Ed.) 
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Government, and it has now been found possible to reduce the types to 
six. Since 1918, it has also been found possible to decentralise the scheme, 
and to hand over to each County Committee the control of the tractors 
allotted to it. In several counties a further advance has been made by 
loaning the tractors to individual firms to conduct as a private enterprise; 
tractors have also bet 11 sold to individual farmers, and since the begin- 
ning of 1918 some 3 oco to 4 tractors have been disposed of in 
this way. 

To summarise briefly the results of the scheme, it may be said that 
it has fulfilled its object. It enabled County Committees in every instance 
to carry out their programmes for increased wheat production; 
it assisted them to reap their haarvest ; and it has introduced a new and 
highly efficient means ol cultivation to the farmers. 

A careful distinction must, however, be diawn between the tractor 
of the Government scheme and Hie tractor in the hands of the farmer. 
The former was employed as an emergency measure ; in consequence its 
work was often imperfect, labour was wasted in connection with it, and 
operating expenses were high. I11 the hands of the farmer, however, the 
ti actor economises labour and ones the woik cheaply. 

With regard to the high working expenses, the exigencies of tile 
situation required that tile Government ti actors should be available wher- 
evei they weie needed. They were, therefore, grouped in units usually of 
10 tractors, each unit serving a wide district. iVtiol, paraffin and grease 
had to lie delivered daily, thus increasing the cost. 

As most of the tractors were made in America where paraffin is 
little used as a fuel, they had to be fitted with atomisers and supei heaters. 
Time and experience are now meeting this e'ifficulty, but in 1917, tile work 
could not be delayed; petrol could not be spared, but paraffin was avail- 
able. The tiactors were hastily adapted and worked with paraffin, and 
in some ea^es this resulted in excessive wear of engine parts. Compe- 
tent mechanics wore not alvays available and the apply of spare parts 
for the tractors during the war was a perpetual difficult y. 

The Government tractois have ploughed up a great deal of very va- 
ried grass land, the object being to produce as much as possible. Farmers 
did not meet such difficulties as a rule, as their tractors usually had only 
to plough land that had bten previously ploughed. As regards labour, 
the Government met with great difficulties ; in the spring of 1917 about 
600 Government tiactors were working, while at t lie same period in 1918 
thes • were over 4 000. Drivers had to be found and trained quickly ; 
in future, these men will be available for the farmers, an advantage owing 
to the Fowl Department's initiative. Another advantage which the far- 
mer will have is that he will be able to attach to his tractor the plough or 
cultivator most suited to his particular requirements, whereas the Govern- 
ment tiactor was limited to such implements as were available. 

The experience acquired with tlie Government tractor service shows 
that to obtain the most economic results jrom the tractor, it should be 
in the hands of the farmer, and should not leave his farm, except perhaps 
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to assist his immediate neighbours, in cases where such an arrangement 
is possible. 

As regards the work done, the acreage results achieved by Govern- 
ment tractors must not be accepted by prospective purchasers as a final 
test of their capabilities. The weekly reports published by the Food 
Department show that few counties were able to maintain an average 
of 10 acres ploughing per week per tractor, or a fuel consumption below 
5 gal. per acre. In nearly every county, however, a Fordson tractor, 
with a self -lift plough, has ploughed over 5 acres in the day under favour- 
able conditions, in the hands of one reasonably competent man or woman. 
The same tractors have frequently cut upwards of 15 acres m the day with 
a tender which would not be exceeded by two teams of three horses work- 
ing in shifts. 

It was proved in every county that the quality of the work done by 
tract 01s is perfectly satisfactory. The same applies to the quickness of 
their woik. 

The Food Production Department have employed more than 
types of tractors, six of which have now been retained. Amongst these 
the author mentions: — 1) the “ Titan ” (1) tiactor, which has done ex- 
cellent work under the most varied conditions ; 2) the " Overtime ” (•*) 
tractor, a geneial utility machine which has given satisfaction ; 3) the 
Clayton Shuttle worth tractor which is especially suitable on heavy 
clay land, the pressure on the land l>eing much reduced by a caterpillar 
track ; this is the only tractor of this type* now operated by the govern- 
ment; 4) the vSaunpkkson traetoi (3), of British make, which has the ad- 
vantage of a winding drum ; it has be 11 found more satisfactory than other 
tract ots foi roadwoi k ; 5) t he 25 H.P. ^ Mogul » ( f) , a heavy tt actoi , employed 
mainly for threshing ; in some counties it has done a lot of ploughing when 
the laud was in a suitable condition ; it is too heavy foi use on wet land ; 
0) the Fordson (5) tractor probably the cheapest tractor on Llie market ; 
it is not a general-utility tractor, as it may piove to be too light to be used 
effectively as a stationary engine, but for the purpose oi cultivating it 
is an acknowleged success ; it is the only Government tractor equipped 
with a sell-lift plough, and can, therefore, be worked by one man, it has 
given good results in heavy soils in suitable condition for ploughing, such 
as those in*Fssex and other counties. 

No less than 2 300 Fordson tractors have been bought by private 
owners. For some time its reputation suffered because the No. 7 Oliver 
plough attached to it turned a 14 in .furrow, which in many cases proved 
unsatisfactory. This plough has now been converted to turn a 10-in 
furrow, with the best results. Other improvements now being carried on 
by the Department are the provision of a « governor » for the engine, a 
brake for roadwoik, atid a “ release " attached to the draw-bar. 

(1) R , KJ 17 , Nt* z ?\, ail l No. 1051 . [tri ) 

( z ) R., 1916, No. 896 ; R , igi 7, No. 75} ; R , 1918, No. 81 — (d S.'<* R. t 1918 

No. 67^. — (1) Soc R , 1916, No 670; R. t 1917 No. 75} — (5! S.'e R., 1917, N 751 
and 1051. {Ed.) 

[#• 4 ] 
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The proper course for a prospective purchaser of a tractor is to examine 
the work of his neighbour's tractor, or of the different types of Government 
tractor in his county before making a selection. He can also obtain full 
information from the officials employed by the Executive Committee of 
his county, and by this means lie can see and judge for himself which 
type best suits his particular requirements. It only rests with the f aimer 
to take advantage of what is probably the widest form of praJmal demons- 
tration ever carried out by any Agricultural Department. 

The author of these notes has seen something of the work of the Go- 
vernment tractors in practical^ every county in England and Wales. 

505 - De Dion Bouton Motor Windlass. — Ringelm^tw, in the Bulletin tie la SocieU 
d'enannaicmrnt f>»ur l lndmt nc m’nmile, Ycat CXVII, 2nd. Half-Year, Vo 1 . CXXX 
No 6 , pp 476470+ \ Fuss Pms, h>i^ 

. The author describes tlic De Dion-Bouton motor windlass which took 
part in the demonstrations held at ],a Verriere, Mesnil, and St. Denis (1). 
The following information, exliacted fiom the IllustraLd 0 /final Journal 
of Patents of July 17, iqiN, relates to the patent applied foi in England 
undei the No. 11585O of May 15, 1918. 

Eiguies 1 and 2 show the chief paits of flu. windlass. 

In the plan (Fig. 1) can Ik. seen the engine . 1 / with 4 vertical cy- 
linders and its fly-wheel 7, tin epicyclic clutch 8 with its dnim 13 reducing 
the speed to the ptopcller shaft 16 connected by a eaidan shaft 19 to 
the primaiy shaft 20 of the geai-box 21 . The plan also shows til" driver's 



seat .s at the side and the steering wheel d. The placing of the lateral 
seat on the opposite side to the hauling cable / is similar to that al- 
ready noted m certain American machines; when working, one machine 
has the seat on its right side (Fig. 1) while the other machine has it on the 
left. When the windlass is not hauling the plough (as in ploughing with 

(1) See ft., Fcbnuuy 1919, No 438. (Ed ) * 
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steam tackle ( Culture nUcanique, Vol. I.), and the machine is to move 
forward, the sliding gears 35 and 38 slip on the primary shaft 20 and 
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The driving-wheels 3 have a double rim ,an inn.*r smooth lira 3 a 
and an outer rim 3 3 of smaller diameter provided with gripping blade* 
3 1 . The annulus 102 beds into the ground when the tractor is hauling a 
plough and prevents lateral movement due to the haulage cable being 
parallel to the back axle. The front wheels are provided with bosses to 
which tools are secured, which are adapted to penetrate into the ground 
for a similar purpose. 

The winding drum 55 is concentrically arranged on the propeller shaft 
and is driven from it through a pinion 47 on the shaft, epicyclic gearing 
48, sleeve 51, tubular shaft 52, and dog-clutch 56. The brake drum 50 
(Fig. 3) is provided with a cable 65, one end of which is fixed to the chassis 
h and the other, 58, to a rachet operating-lever 61, which controls the 
braking of the drum. 



The cable, coining fiom / (Fig 3), winds evcnl} on the dium 55, the 
winds being in contact and nev^i ovetlapping, which might break the cable; 
to do this, a rope-laying device is provided, mounted on the chassis at 
xx\ on the opposite side to the scat and on the side of the fidd being 
ploughed, to the left of the tractor shown in Fig. I and to tile right 
of that standing on the opposite headland. 

The cable passes between 4 guide rollers 67 and 68 (Fig. 4) mounted on a 
carriage* 72 having rollers 73 lunning on lails 74, according to the movement 
of tile horizontal screwed spindle 92, which is moved backwards or fox wards 
by the pinion 87 foimiug the nut for the screwed shaft through the pinions 
84 and 89, and tile idle wheel 88 which moves the cairiage in the reverse 
direction. The wheels 87 and 88 can be driven consecutively by one of the 
wheels 85 or 86 according to their position ; these wheels 85-86 are keyed 
on the shaft 83, which can be reveised by stops 93, 94 on the ends of the 
screwed shaft, the counterbalance weight 97 ope rating between stops 99 
on shaft 83 holding it in position. This shaft is driven through chain wheels 
80 nnd 81, the first of which is keved on shaft 78 driven by the pinion 
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77 and the wheel 76 on the drum t of the windlass 55 . In Fig. 4, part 
ot the chassis of the motor windlass can be seen at h\ 

506 * Tractor Shock-Absorber. — Dfssaisaix R.,iu the Journal d' Agriculture praiiqui , 
New Series, Vol. XXXI, No. 15, p. 202. Paris, July 25, iO T S. 

Tractor shock-abo^orb' r, made bv the firm of Bbixx£. 

The results of M. Ringki, mann's researches on shock-absorbers 
(" amortiseurs ”) can be summarised as follows : — with a well designed 
shock-absorber an economy of 33 to 54 % cafi be obtained on the 
starting elfort of a motor and from 10 to 30 % on its average tractive 
effort. 

If with the use of the shock-absorber animate motors are tired less, 
it acts similarly on inanimate motors by economising a part of the fuel used 
the quantity and, consequently, money value of which can be calculated. Thus 
taking a tractor that consumes 3,75 gal. to plough an acre, 1,25 gal. is 
requiied to propel the tractor and 2,50 to work the plough. The economy 
in fuel obtained with a shock-absorber can only affect 2,50 gal. per acre. 
Ii the saving is 20 %, it represents 0,5 gal. per acre ; if it is 30 %, it 
represents 0.75 gal. per acre. Lately in France, petrol cost 4s. 4 d a 
gallon in the field, so that according to the above figures, the economy 
procured by using tile shock-absorber amounts to from 2 s. 2d. lo 3.S. 3^. 
pet acie. 

It is, therefore, advisable to place a shock-absorber tietween the 
tractor and the plough, all the more because by reducing the shocks and 
vibrations of the tract 01, the machine deteriorates less. 

Tile appended figure shows a shoek-absorbei made by the firm ‘of 
BkiujL 28, Boulevaul de Villieis, Levallois-Pcrret (Seine). The buffer 
spring, which blocks undei a pull of 2 200 to 2 (>40 lb. is held between 
two plates on which work curved iions, tile buckle of which serves as a 
yoke- ring ; the crosspieces prevent the ring from closing and allow the 
necessary play for the iions to slide on the plates. 



Tractor hhock-absorber, made by the firm ot Brjll£. 

507 - Tony Ballu Motor Balance Plough. — ringtxmann m., iu th Bulletin de la 
SocUti d' F.w our a moment pour V Industrie national c, Year CXVIT, Vol CXXX, No. 6, 
pp. 481-482. Paiis November- Dect mber, iot8. 

The principle of M. Tony Baiau’s motor balance-plough is shown 
in the appended two figures. 

[3»C-E«T] 


agricultural machinery and implements 


465 


The central chassis 1 carries the engine m and its accessories, the 
gear-box e , etc the two driving wheels 2 and 3 and the steering wheels 
4 and 5 controlled by the drivei from his seat s by means of the wheel 
d ; the seat can be placed at s' or $". 




Tony Ballo motor-balance plough 
Uppei figure — Elevation. 
LoWtr figure — Plan. 


According to the work to be done, the chassis runs with wheels 2 and 
3, the tyres of which are fitted with tools to give more grip on the land. 

If ploughing is to be done, one of the wheels (No. 2 , on the side to 
be ploughed) is fitted with stiakes to give more grip. For other work or 
with other tools, the haulage cable winds on the drum 40 fastened on 
the wheel 2. 

The machine can thus work as a direct tractor with the driving wheels 
2 and 3 or as a haulage tractor, with the difference that the haulage 
cable winds on the drum of one of the wheels, the other acting with its 
gripping tools as a tractor driving wheel. For certain kinds of work two 
haulage cables can be used, one on each drum 40 and 41 ul the driving 
wheels 2 and 3. „ 

In the figures the application has been made to an ,, anti -balance " 

[*•»] 
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plough, the details of which are shown at Nos. 9, II, 12, 13, 15 41, with 
a possible extension n of the frame 9 to 9'. The lever 35-33-34 gears 
up the windlass 24 driven by the chain 28 and, through the chains 26, 
tips up the ploughs at the furrow end. The machine can be used for 
ploughing without ridges. 

508 - Experiments on the Mechanical Cultivation of Rice in Cochin-China. — 

Labaste, Legbas y Morangk, in the Bulletin a^ncole d I'lnstitut scientifitjue de Salmon, 
Yeai I., No. 1, pp. 4*12. Siigon, Jammy, T919. 

Cochin-China takes the second place, immediately after Burma, among 
the largest exporters of rice in the world. The quantity exported by it 
varies each year from 1 to I % million metric tons of decorticated rice of 
a value of about 200 million francs. The total production of the colony 
varies round 2 % million metric tons. The preparation of the soil and har- 
vesting, being carried out by primitive methods, take a long time, and the 
droduction could be increased considerably if machinery replaced hand 
labour, for uncultivated land suitable for rice fields covers an area of 
several million hectares in Cochin-China and Cambodia alone. 

In western Cochin-China there are vast estate* occupied by a single 
tenant and growing rice each year. For a long time the Administration and 
the Chamber of Agriculture have been occupied with the application of 
modern methods of mechanical cultivation to the preparation of the soil 
and to the harvest. Hach year, at the request of the Colonial Council an 
important credit was inserted in the budg et of Cochin-China for*iiese ex- 
periments, but it was never possible to utilise it. In TQT7, when the Mis- 
sion for the Inspection of Agriculture and Forests was organised, the Go- 
vernor General, M. Albert SarrattT, directed that the experiments were 
to be commenced. Thanks to the help of the Supplies and Transport 
Service and to the kindness of the American Consulate, the necessary 
machinery was imported from the United States and was at once put in 
working order by the staff of the School for Naval Mechanics. 

The first experiments were beg in in Frebruary in rice fields near Sai- 
gon. They w r ere next earned out in western j ed earth lauds devoted spe- 
cially to Hevea. After April 18, experiments on a larger scale were car- 
ried out in the province of Soctrang on the farm of M. Labastk, vice-pre- 
sident of the Saigon Chamber of Agriculture. 

The authors publish the chief documents relating to these trials. The 
last was written by the late P. Morange a few days before his death. 

Particulars oe the machines experimented with. 

1) Holt tractor — 45 HP. Caterpillar Type ; — 


Total length of machine 12 ft. 5 in. 

Total biendth of machine fi ft. 5 in 

Width of chain tracks 27.3 in: 

Length of track in contact with the soil .... 6 ft. 6 in. 

Carrying surface of each track 34.5 sq fr. 

* Total cnryiug surface 34.5 sq. ft 

[5tT-5l8] 
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Weight of tractor in running order i(>y iwt 

Pressure on ?oil : weight per sq. dm. of carrying surface 30.89 kg. 

Pour cylinder engine fioo revolutions per minute. 

Total power of engine 40-45 1 I.P. 

Effective tractive power. 20-25 II. P. 

Two speeds, working • . 1.4 and 2.1 miles pet hour 

Road speed 2.5 miles per hour 

Hourly petrol consumption 14 to 55 gal. during work 

according to its nature. 

Hourly consumption on the road 2.61 gal. ... 

Ignition bv a high-tension magnet. 

Petrol tank holding 45 gal. 


2) Four-furrow ploughs with wooden frames : — 


Width of Arork per plough 50 in. 

Distance between shares 14.0 hi 

Total width worked with 2 ploughs V . to It. 2 in. 

Weight of each plough 1540 lb. 

Area ploughed per lo-houi day * from 12.3 to iy 8 acres 

according to the working depth 


3) Norwegian harrow with metal frame : — 

Total weight . .' yyn ll>. 

Two rows ol " stars ” arranged in spirals round axles 58.5 in. long and 15.fi in. apart 
Each axle includes 21 '‘stars ” with 5 branches each 6 in. long 
The " stars” are 4 in. apart 

The implement has a fore-carriage and is piovided with 3 wheels for transport on the 
road. 


The conclusions arrived at from the trials of the 45 H.P. caterpillar 
Holt tractor and the gong ploughs (two ploughs with 4 shares each) are 
given below. 

t) Trmtor. The tractor is easy to drive and very supple in 1110 noeu- 
veritig, but it cannot work in the rice fields which are quite sodden at the 
time when cultivation is usually carried out by native methods — by hand 
or with buffaloes ; the tractor sinks in too much and cannot go forward 
in such soft soil. 

The following changes are suggested after experiments lasting 3 months : 
a) Widening the chain tracks which, instead of being 27.3 in. wide 
should be 33 to 35 in. wide if possible. 

h) The chain tracks should be fitted with strakes projecting at right- 
angles to the track so that it will grip the soil better and enable the tractor 
to advance without slipping, i. e. so that the track will not turn round on 
itself ; it is suggested^ that half the chains of each track (i. e. 13 out of 26) 
should be fitted with strakes projecting about 3 in. 

c) The tractor should be supplied with a carburettor to enable it 
to bum paraffin rather than costly petrol. 

d) The machine should be provided with an electric- lighting appara- 
tus for niirht work'and a special pulley for driving farm machinery. 


( 308 ] 
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c) The point at which the ploughs are attached to the tractor is too 
low ; owing to this, the two first vshares tend to penetrate too deeply in the 
soil. 

2) Ploughs. — The two 4 furrow ploughs send by Messrs. Holt are 
unsuitable foe work in rice fields in Cochin-China, and they have had, 
therefore to be modified completely. 

a) The shares, in their longitudinal alignment, are too near toge- 
ther, so that grass sticks to them and they frequently get stopped up with 
weeds and soil, thus causing frequent stoppages. 

h) The shares are much too large and heavy ; they might well be re- 
placed by small ploughs of the Oliver type, assembled in groups of 8 to 10 
on an extra-light frame, which is preferably wholly metallic ; the straight 
cast-iron braces could be replaced by a strong hoop-shaped angle-iron, af- 
fording little hold to the uprooted weeds. 

r) The system of lifting with levers and toothed sectors must be re- 
placed by a system with a wheel and vertical endless screw. 

d) The shares should be sufficiently far apart (at least 35 in. in the 
horizontal alignment) to avoid choking up. 

e) The trailing wheels should be replaced by very large and very 

light drums ; the fork of the idle wheel which favours choking up, should 
be stippressed; instead of drums, skids with a large surface could be tried ; 
the drum or skid in front, regulating the depth of ploughing, should be en- 
larged by at least 23 in. from the first share. ^ 

f) Instead of ploughs the use of stronglv built, but light disc scari- 
fiers might be studied, the machine not going below 8 in. 

From these trials it appears that it is quite possible to plough rice 
fields by directly hauling the implements. From the preliminary gro- 
pings, even from the negative results obtained at Saigon, very inteiesting 
and encouraging conclusions can be drawn. 

If the Agricultural Services make the teachings of practice clear, it 
will doubtless be possible to do much better later on. 

It would be very interesting to carry out multiple ploughing tests in 
Hevea soils, with the modified ploughs ; new observations could be made 
that might lead to fixing the practical kind of machine for proprer 
mechanical cultivation in Cochin-Chincse^ soils, whether ’inundated 
or not. 

509 - Review Of Patents. — Cwada U. vS. A., United 'Kingdom, Switzerland. — for 

<=irmror<*, <;et' R Tanuarv, iqtq, No to \ — Franck, R Pebruaiy 19T9, No 217. 

— India — Indian Textile Journal.. 

Tillage Machines and Implements. - Canada : 187320, Plough 
lever ; 187484 — T88510 Ploughs. 

France : 480421 Improvements to ploughing implements for motor- 
culture ; 480578 Improvements to driving wheels for power farming 
machines and other similar applications ; 480582 Plough. 

India : 4098. Tractor plough. 

United Kingdom : 120450 Steam tackle for ploughing, etc ; 120586 
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121341 — 121640 Ploughs; 120587 Machine for extracting the soil, roasting, 
then replacing it ; 120687 Motor plough ; 121607 Device for lifting a plough 
share above obstacles met with in the soil ; 121930 Cable system of mecha- 
nical ploughing. 

United States : 1283650 * - 1285008 — 1285171 Ploughs ; 1283679 

Plough attachment; 1283974 — 1284208 -1284617— 1285551 —1286557 
1286710 — 1288241- 1289176 Cultivators; 1283811. Couch grass exter- 
minator; 1284089 Device for regulating the height of the chassis of a 
motor plough in relation to the guiding wheel ; 1284871 Disc coulter ; 
1284901 Harrow attachment ; 1286127 Drill plough ; 1286268 Roller 
attachment for seeder ; 1286354 Disc plough attachment ; 1286545 Gar- 
den plough ; 1286585 Steering lever for sulky cultivator ; 1287749 Pul- 
veriser; 1288321 Weeder ; 1288571 Garden cultivator; 1288608 Toothed 
roller for tillage machine ; 1288773 Traction plough ; 1289023 Weeder 
harrow with toothed roller; 1289094 Tillage machine; 1289333 Device 
for lifting a reversible plough ; 1280700 motor-plough ; 1289462 Gang 
plough. 

Switzerland : 45872 Modification of land-rollers ; 59587 Cylinder for 
land and meadow rollers ; 806 17 —80648 Motoi -ploughs. 

Manures and Manure Distributors. — Canada : 18843c) Manure 
spreader. 

France: 489566 fertilising and insecticidal nitrifying pioduct (1). 

India: 4101- 410 \ -4110 Improvements in the manufacture of 

ammonium nitrate ; 4102 lmpro\ einents in the manufacture of chemical 
fertilisers ; 4103 Improvements in the production of nitrates ; 4111 Process 
for the preparation of nitrates by means of bacteria ; 4113 Process for oxi- 
dising ammonia, ammoniacal compounds or organic nitrogen compounds. 

United Kingdom : T21082 Process for manufacturing ammonium sul- 
phate. 

United States * 1284667 Manure cart; 1285183 -1291436 Fertiliser 
distributors; 1286430 —1289513 Manure spreaders. 

Switzerland : 80917 Manure spreader. 

Drills and Seeding Machines. Canada : 187287 Drill. 

United States: 1283892 1285327 Potato planters; 1281290— - 

1289120 - 1291164 Planters; 1281589 Drill; 1286044 - 1290915 Maize 

planters ; 1286268 Roller attachment for drill ; 1286616 Distributoi for 
drill ; 1288194 Planter ; 1290978 rlanter attachment for ploughs and cul- 
tivators ; 1291152 vSecd hopper for drills. 

Switzerland : 75741 Plauter ; 80918 Drill. 

Various Cultural Operations. --United States: 1283664 Chopper 
for cotton and sugar beet. 

Control of Diseases and Pests of Plants. - Canada : 188279 
Insecticide (60% Paris Green + 29 % anhydrous sulphate of copper f- 
11 % slaked lime). 
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France: 489566 Fertilising and insecticidal* nitrifying product (mixture 
of calcium sulphide and heavy tar oils purified by the elimination of the 
bases and acids, with the addition or not of gypsum and phosphate — Truf- 
faut patent). 

United Kingdom : 121221 Rabbit and hare trap ; 121690 Insecticide 
(2/4 aloes powder -| % alum 4 % rock salt, all by weight). 

United States : 1285826 Machine for destroying the cotton boll-worm. 

Reapers, Mowers and Other Harvesting Machines. — Canada : 
187291 — 187364 — 187495 — 187510 — 187581 - 187610 Shocking ma- 
chines ; 188777 Harvester. 

Switzerland : 80777 Mechanical mower ; 80919 Sheaf-tying machine. 

United Kingdom : 121681 Flax etc. harvester ; 121682 Lawn mower. 

United States: 1283721 Two-row maize harvester; 1283816 — 1289519 
Hay rakes ; 1288249 Hay rake with central delivery ; 1284737 — 1288499 
Bean harvesters ; T285005 - 1285099 — 1288301 Maize harvesters ; 

1286220 Header for cereals ; 1288479 Elevator for a harvester ; 1289423 
Hay sweep ; 1290017 Tractor-driven harvester ; 1290923 Binder for maize 
heads ; 1291295 - 1291393 Mowers ; 1291392 Hay-tedder. 

Machines for Lifting Root Crops. — United States : 1283810 — 
1284449 - 1286092 — 1288300 — 1291567 Beet harvesters ; 1285276 — 
1288541 Peanut harvesters; 1285529 Combined beet harvester and topper; 
1285611 Peanut digging plough ; 1285632 Potato digger ; 1288224 Beet 
topper. 

Threshing and Winnowing Machines. — Switzerland : 80 qi? Maize 
busker. 

United States : 1283541 Maize huskers ; 1285783 Conveyor and dresser 
for grain ; 1288341 Thresher attachment ; 1291571 Threshing machine. 

Machines etc. for the Preparation and Storage of Grain, 
Fodder, etc. - Switzerland : 80780 Process for preserving agricultural 
products by means of carbon dioxide ; 80920 Process for treating sugar beets 
in order to increase their yield of crvstallisable sugar and also to preserve 
them. 

United States : 1283498 Conveyor and elevator for grain, forage 
etc. ; 1285624 Hav-cocking machine ; 1285783 Elevator and dresser for 
grain ; 1285895 - 1288656 — 1288838 Hay presses ; 1289004 Chopper and 
elevator for forage to be ensilaged ; 1291462 Machine for unloading hay. 

United Kingdom : 120695 Emit, potato etc., sorter; 121343 Peanut shel- 
ler ; 121394 Apparatus for drying vegetable products ; 121650 Apparatus 
for sterilising grain, seed, nuts, etc., with formalin ; 121901 Hay loader. 

Traction and Steering of Agricultural Machinery. — France : 
489578 Improvements to driving wheels for power farming machinery and 
similar applications. 

Switzerland : 80649 Agricultural tractor. 

United Kingdom : T20459 Steam tackle for ploughing, etc. 

United States: 1284577 - 1285307 -- 1285472 — 1285995 — 1286146 
1286399 - 1288022 — 1288952 Tractors ; 1286585 Steering lever for sul- 
ky cultivator ; 1287803 Garden tractor. 
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Feeding of Livestock. -~ United Kingdom: 121295 Cattle food 
made from marine plants ; 121586 Yellow-mustard seed cake. 

United States : 1285348 Automatic food distributor for pigs. 

Poultry Farming. — Canada : 187347 Electric incubator. 

Industries Depending on Plant Products. — India: 4071 Improve- 
ments in the manufacture of soya milk and the complete utilisation of 
the by products ; 4130 Improvements in the manufacture of linseed and 
other oils. 

Switzerland : 80781 Modification in machine for extracting the ker- 
nels of nuts ; 80920 Process for treating sugar beet in order to increase their 
yield in crystallisable sugar, etc. 

United Kingdom : 120991 Oil-press ; 121405 (Machine for drying chop- 
ped potatoes. 

Dairying. — C anada : 188769 Milking machine. 

United Kingdom: 121049 — 321064- 121389 Churns ; 121 133 Arti- 
ficial milk ; 121384 Milk can. 

United States : 1285079 Teat cup for milking machines. 

Various. — Canada : 188320- 188785 Binl traps; 188901 Traps 
for small animals. 


RURAL ECONOMICS. 


510 - Validity of the Smvey Method of Research. —Jspiilman, v. t (Chni offnc m 
Farm in V, S /)< p fitment ot A'luullu c Bull t tin No ‘j-MJ, pp i% W.ish- 

ii gton, D C , \pi il % 10 1 7. 

Knowledge of the details of farm practice and of the results arising 
from this practice may be obtained in two ways. First, careful records 
may be kept of the details of the farm work and th- business transactions 
of the farmer. Second, such details maybe obtained by interviewing farm- 
ers who give them as accurately as may be from memory, or from such 
desultory records as may have been made of the farm operations. The first 
of these methods involves years of labour and enormous expense ; the se- 
cond gives ail enormous amount of data in a short time and at a nominal 
expense. The question is as to the relative accuracy of these two methods. 

The author cites numerous comparisons of farmers* estimates with ac- 
tual records, and states that “ our studies lead to the conclusion that er- 
rors in the farmer's knowledge of the details of his business and of the work 
he does are in every way comparable to the departures from the true mean 
in field plot experimental work, and that they distribute themselves about 
the true values in approximately the same manner. The fact that the sur- 
vey method of investigation gives data sufficient to permit the law of aver- 
ages to eliminate plus errors by the occurrence of similar minus errors, while 
plot experiments ordinarily do not do this, appears to justify the statement 
that the survey method is a more reliable means of arriving at those facts 
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to which it is applicable than the field plot experimental method. It ap- 
pears, in fact, to occupy a place intermediate between plot experiments on 
the one hand, where variations in other factors than that under observa- 
tion occur and are not adequately eliminated, and laboratory studies on the 
other hand, in which variations in other factors are largely prevented. These 
variations due to factors other than that studied do occur in using the sur- 
vey method, but the amount of data obtained by this method is sufficient 
to permit the elimination of such variations by the operation of the law of 
averages. 

511 Value of a Small Plot of Ground to the Labouring Man: A Study of the Food 
Raised by Operatives in Southern Cotton Mill Towns - i unk, w. c , in u. s. de- 
partment nl Africultwe Bulletin No (*u?, pp 10, Washington, O C, Muich s. 10*8 

A large acreage of land can be used for agricultural purposes which is 
not generally classed as farm land. This area includes the backyards 
and small holdings of less than 3 acres within and close by cities and vil- 
lages. Much of this land is already being used for raising food for home 
consumption, but more is lying idle. The last census reported over one 
million cows and over one million hogs not 011 farms ; this indicates that 
much milk and butter and much pork arc produced by village and city 
families for home consumption. 

Southern textile companies furnish houses for the cotton-mill emplo- 
yees. The mill buildings, surrounded by the operatives’ houses and the 
few necessary stores and shop buildings constitute the mill village. This 
bulletin is a study of food raised by operators in such villages, and bas- 
ed on records of 548 gardens, 165 poultry flocks, 75 cows and (12 pigs. 

It was found that the average size of the gardens was 723 srj. yards, 
the average annual value of the vegetables raised $ 29.87, and the average 
cash expenditure S 3.54. The avciage size of the flocks was 13.2 hens, and the 
number of eggs used and sold was 8b dozen valued at 8 19.35, In addition 
the number of fowls sold and used was 3b valued at 8 11.07, making a 
total income of 8 30.42 per flock. The average cash expenditure was 16.22. 
In the case of the pigs, the average purchase price was 8 b.34 and the aver- 
age live weight at killing was 270 lb. valued at i* 24.30. The cost of feed 
was S 12.12, leaving a net return of S 5.84 after deducting the purchase 
price. The value of the produce from the dairy cow was estimated at 
8 1 19.90 and the average cost of feed was S 80.49 a year. 

512 - A Study ol the Share Rented Dairy Farms in Green County, Wis., and Kane 
County, III. U. S. A. - Bokghr. H A , in U S I)epirtm 9 nt of Agriculture, Bulletin , 
X" «><>>,, pp 14, Was Illusion i> C , AjuU t<», ipiS 

The great increase in American dairy fanning and the spread of farm 
tenancy in dairy regions together tend to emphasise the need foi exact know- 
ledge concerning the relation between landlord and tenant on share-rented 
dany farms. The work described in this bulletin was undertaken in two 
representative dairy regions with a view to ascertaining the nature of this 
relationship and determining the profits made under it by landlord and 
tenant. The material for this study was obtained from 84 farm-manage- 
ment survey records made in Green County, Wis., in cooperation with the 
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Wisconsin Experiment Station, and from 59 records made in Kane County, 
HI. all for the crop year 1915, together with data from 147 survey records 
taken in the Illinois region by the Illinois Station in 1912. 

With regard to rental terms, the landlord in the Illinois group gener- 
ally owned the cows and paid all the farm road tax, while in the Wisconsin 
group he owned but half the cows and paid only part of the road tax. In 
the Wisconsin group 76 % of the leases ran for one year, none being for 
more than three years. In the Illinois group 63 % of the leases were for 
one year, none being for more than five years. 

The average farm in the Wisconsin group had 140 acres tillable and 
84 acres in pasture and supported 25 cows. The Illinois farms averaged 
139 acres tillable and 58 acres in pasture and supported an average of 43 
cows. Corn, oats, timothy, and clover are the important crop of each re- 
gion. Com in the Wisconsin group occupies 37,4 % of the crop area, and 
in the Illinois group 51.4 %. The Wisconsin cows produced an average 
of 70$ worth of dairy products, and the Illinois cows S94 worth |>er head 
annually. In the Wisconsin group, 74 % of the cows are grade ITolsteius, 
and 51 % of the farms have pure-bred Holstein bulls. In the Illinois 
group, 56 % of the cows are grade Holstein, and 53% of the farms have 
pure-bred Holstein bulR Seventy-five % of the farm income on the 
farms of the Wisconsin group, and 85 % on those of the Illinois group, 
are from dairy cattle and tlieir products. I11 the Wisconsin group, 21.5 % 
of the cows were home-raised heifers that came fresh during the year, 
and 18.9 % of the herds were discarded or sold as dairy cows. The 
farmers here raise tlieii cows instead of buying them. In the Illinois 
group, 8 % of Ike cows were home-raised heifers with fiist calves, 
while 28.1 % of the herds were discarded, indicating that this is a dairy- 
cow purchasing legion. 

In the Wisconsin group, both landlord and tenant make least on farms 
selling butter fat, more on farms marketing milk through the elitese fac- 
tory, and most on farms selling milk to condenseries. In the Illinois group, 
none of the milk was made into cheese and the profits were about the same, 
both to laudloid and tenant, whether the milk was sold to the eondenserv 
or for market. The introduction of pure-bred cows in the dairy herd in 
the Wisconsin group is very piofitable both to landlord and tenant, but 
it seems to be piofitable only to the tenant in the Illinois group. I11 both 
the Wisconsin and Illinois group the tenant remained on the farm 
longer under the yearly lease than he did where the lease was for a longer 
period. 

513 - The Relation of Size of Dairy to Economy of Milk Production. — Hopkins, j. 

A , Fr , m Dcluvire College X^ncultuml Kxpenment Station Bull (.tin No uh, e >o-{“ 
2 Fig Newark, Delaware, Jauuai\ n>i8. 

In this study the object was to determine the correlation between the 
size of dairies operating under given conditions and their profitableness as 
indicated by profit per cow per year, coat per quart of milk, and profit 
per quart. The investigation was conducted during iqi(> and involved 87 
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dairies in Northern Delaware and South Eastern Pennsylvania. As a me- 
thod of comparison these dairies were divided according to size into 9 
classes which varied from dairies of less than 10 cows in class 1 to those of 
from 75 to 100 cows in class 9. Data for each of the classes are tabulated 
and discussed in detail. 

The following table gives some of the results obtained : — 


Effect of Size of Dairies oh Cost ot Milk Production. 
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The superior productiveness of latger dairies was found to be earned, 
in part at least, by the better type of cows which they kept. The cost 
per cow for hauling milk increased slightly as the addition of another horse 
became necessary ; then decreased again as the size of the dairy increased. 
Cost of bull service per cow decreased as size of dairy increased up to 40 
cows, then increased .slightly as a second bull was added, and increased 
again as a tlnrd bull was added in dairies of over 80 cows. Cost of super- 
vision increased slightly with the size of dairy. However, this added ex- 
pense was more than offset by greater intelligence of management. The 
larger dairies produced a higher grade of product than the smaller ones and 
disposed of it at a higher and bettei price 


AGRICULTURAL [INDUSTRIES. 

514 - The Role and Proportion of Pears in Cider Making. - Truillb a , in u Cube 

etlc Poirt , Ycai XXIX, p.' 1O9 January, 1918. Suiunuiyin the Annates dc la Science 
arronomiqne^LM XXXVJ, No 1-3, pp. 81-82. Paris, Jumiary-Mauh, 1919. 

The admixture of peais with apples is now authorised in France. In 
cidei making in othei countries pears are used in proportions varying be- 
tween 10 to 60 ° () ; the proportion generally recommended being from 25 
to 30%. 

According to the author the proportion to be used depends : - i) 
on the fact that the flavour and quality of cider should not be neutralised 
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and its chemical composition should not be lowered below that prescribed in 
the French regulation of 1908 ; 2) on the nature and the role of pears, ac- 
cording to whether they are intended to improve the juice and the cider or 
to preserve the cider from certain diseases. 

The proportion can be ascertained by chemical and microscopical exa- 
mination or, more simply, by a series of practical tests. In any case it 
seems that it should not exceed 20 %. In making choice brands of cider 
only picked varieties of apple, either alone or mixed, should be used, while 
no pears whatever should be mixed with them. 

5x5 -Cane-sugar Industry in Western Venezuela. — Sauer e. in Commerce Reports 

No. 202, p. 7 ot. W'lMiiimton, D. C., toiK 

The cane-sugar industry in a certain foim has existed for a long time 
around Lake Ma r acaibo. There were established a large number of small 
mills making a brown sugar called « papelon » or « panela », put up in 
blocks and polarizing from 70° to 75°. This sugar was made only for the 
local market and Curasao, practically none being exported to other 
countries until 1916, when, owing to the high price and scarcity of sugar, 
$ 15 435 worth of « papelon » was shipped to England and $ 732 worth to 
the United States. The total amount of « papelon » exported from Mara- 
caibo in 191b was 3325783 pounds, valued at S 71 453, against 2912780 
pounds, valued at 8 49735 in 19T5. There are some 25 « papelon » mills 
in the vicinity of Bobures and Encontrados del Zulia, each with its cane 
plantation. One of these mills, makes white sugar, but only for the local 
market. 

The manufacture of white sugar for export to the United States has 
its origin in the loweiiug of the American duties under the tariff act 
of 1913, but factories were not completed for operation until the autumn 
of 391s, when the grinding season began. During the last months of 1915 
$57804 worth of sugar was invoiced for export to the United States. 
Four fact ones making centrifugal sugar were erected on the south and 
east sides of Lake Maracaibo, at Bobures and La Ceiba. 

Tt is reported that a much larger quantity of cane per acre is produced 
than in Cuba, or other cane-sugar countries but that the sugar-content of 
the cane is much less, the extraction being b to 7 per cent of the weight 
of the cane in Venezuela, against ro to 14 pet cent in Cuba, Hawaii and 
elsewhere. Another drawback to the sugar industry on Lake Maracaibo 
is the climate, which, it is said, tends to discourage even native labour. 

516 - Monilia sitophil&t a Hyphomyc9te observed on Army Bread and new to 
the Italian Mycological Flora. - Mvitirolo O., ill till.* Atti della Reale Accademia 
del It St tense di Torino , Vol 1,11 (roi *,-i mi 8 ), 9 pp. Turin, 1918. 

In the autumn of 1917 and the spring of 1918 the presence of Monilia 
silophila (Mont.) Saee. was recorded on army bread at Turin (Piedmont). 
The mycelium and fructification ot the fungus developed on the bread in 
such a way that in a few days, it was covered with thick moujd of a charac- 
teristic orange-red colour. * 

Tlje author rapidly gives the history of this species, which is new 
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for the Italian flora, and describes it. M. sitophila has previously been 
observed only twice in France where, as in Italy, it has been apparently 
introduced with foreign wheat destined for military use. 

5x7 - Oil Extracted from the Fruit Of the Elm. — Kreis H., in the Schweiz . Apotheker - 

Zeituni*, ioiS, p. *83. Summary in, OUln en Vetten f Yca.T III, No. 31, p. 230. Amsterdam, 

January, i<)io. 

The samara of the elm weighs on an average 7 mgm with the wing and 
5.5 mgm. without it. Its starch content is very .small. Without the wing 
it has the following chemical composition : — Water, 9.3 % ; Ash, 5.09 ; 
Crude fibre, 5.95 ; Nitrogenous matter, 34-35 ; Fats, 28.22; Nitrogen-free 
extract, 17.09. It is therefore, rich in fat. 

By extracting with ether, a greenish oil was obtained that has no spe- 
cial odour or taste and which, at o°C., « takes » only partially, with the se- 
paration of fine needle-shaped crystals. After adding a mixture of concen- 
trated nitric and sulphuric acids its green colour becomes more pro- 
minent, then changes to dark brown. The oil has the following charac- 
teristics : — Acidity, r5.Q ; Specific weight, 0.9374 ; Refractive index at 
40°C., 36 ; Saponification index, 274.1 ; Iodine index, 31.8 ; Reiciikrt- 
Meissi. index, 3 ; Bolen ske index, 33.5. 

The oil has a particulatly high cofitent of volatile fatty acids, w'hich 
are mostly insoluble in watei. 

The fruit of the elm also contains an abundant supply of a fat^spli tting 
diastase. 

5i« s - A New Drying Oil Extracted from the Seeds of Conepia grand i f fora.— 

Hottov H R and Revis C , in the American Journal of Pharma tv , Vol. XC, p. 727, 

1 f)T S ; -.umm.uy by Bridel M .in the Journal dc Phat matte cl Clumu , Year III, Series 7 . 

Yd XIX, No 4, pp 107-108. Paris February, 1 § 

A new' oil has been extracted by the authors from the seeds of Co- 
nepia grand* flora (fam. Rosaceae), a native ot Brazil, where it is known 
as « oitieiea » or « oilizika ». 

The seeds are oval, with a reddish colour like those of the cacao plant, 
and have a quite special aroma ; they weigh 3.5 gm. on the average and 
easily split in tw j o. They contain an average of 62 % of oil. 

This oil, pale yellow' in colour and semi-solid at ordinary temperatures, 
rapidly absorbs the oxygen of the air and solidifies : 4 % of its weight after 
heating at ioo°C. for 3 hours, in a thin coat ; the varnish thus formed is 
insoluble in petroleum ether, chloroform and acetone. A solution of the 
oil in benzine, spread on a smooth surface, gives a uniform and transparent 
coating. 

The constants of this oil are : — Iodine index, 179.5 ; Saponification 
index, 188.5 ; Free fatty acids (as oleic acid), 5.7 % ; Unsaponifiable matter, 
o 91 % ; Density at I5-5°C., 0.9694. The refractive index at 40°C. is too 
large for the scale of the Zeiss butyro-refractometer ; it is, therefore, an 
oil possessing quite special properties which the authors think could be 
utilised in the varnish and linoleum industries. 
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5x9 - Work on the Retting of Textile Plants in Italy — carbon, d , Anaerobic retting 
(Preliminary Note), in Iziene modern# , Year tx, No. 10, Octoba, iv)i6 — CARBOxn, I>. 
and TOMBOLATO A., Rustic retting of hemp, Second Note, in Le Stuzumi sperirntniali 
atparie italiane, VoL TV, p. 56}, Modena, rgi7: Third Note, Ibid , Vol II, Pt 9-12, 
pp. 355-36 i, 1918. — C D., Ramie fibre, in Tl Piarcntino, Series III, Ye.ns VII., No. 4, 
p. 7*. tot 8 (t) (Sttmmnry by Dr. Carbone). 

The term *' retting ” (freeing the fibres by the dissolution of the cells 
uniting them), used to describe processes in which recourse is had to purely 
physical and chemical action, is reserved sensu sfrictiari to the operation 
consisting in exposing textile plants to microbial action the nature of which 
is not clearly understood, the operation usually taking place under water 
or even under soil (retting by burying) or on the surface (retting in the fields). 
Of these various kinds of rustic ref ling, the one most used, at any rate 111 
Italy and for hemp, is that of submersion under water. But, though it 
has many advantages, it also has several disadvantages, owing to which 
methods have for some time been sc light for in order to replace this rustic 
process by an equivalent one, but of an industrial nature. The processes 
suggested to this end can be divided into physical, chemical and microbio- 
logical. Of the latter some depend on the use of anaerobes, others on the 
use of aerobic organisms. The latter are employed in Marnier’s method in 
which an organism belonging to the B. subtilis group and isolated by Mar- 
nier, is used (chiefly for flax), and in the similar method worked out by 
Rossi (2) , who essentially uses his Bacillus Comesii. As Rig. Carbone had 
isolated from bread leaven a bacillus obviously analogous to the latter, 
he has studied its morphological and cultural characteristics very closely, 
comparing it with B asferoporus (from the Kral collection) and describes 
its characters side bv side with those of similar organisms described by other 
workers (B. Comesii, B. Kramer i, B. maccrans, Clostridium, an aerobic 
nitrogen-fixer of S. Rosenblatt Lichtenstein & H Bring siikim). 

Prom this comparison the \eiy clo c e relationship uniting all these 
‘bacteria in a single group (Hie only one that is a little distant is Clostri- 
dium) is quite evident ; but agglutination with specific serums eleaily 
differentiates the only two organisms In which the author would apply the 
test , that is, his own and aster os poms. Both produce acetone (like macerans) 
and both, in retting liemp, only produce reduction phenomena without any 
perct ptible change in the reaction of the medium. Both can ret textile plants 
(hemp, flax, ramie, nettle, mulberry). This retting, for Carbone’s organism 
as for astcrosporus , Comesii and Marnier’s bacillus, takes place easily when 
the plant to be retted is immersed in a thin layer of liquid with a large sur- 
face, while, if the liquid is deep, ail will have to be passed through it to start 
and regulate the retting (the methods invented by Marnier and Rossi are 
based on this fact). This was formerly taken as a proof that the retting 
process in question was aerobic, but Sig. Carbone states that his bacillus 

(1) As a supplement to the bibliography and tor the' summary of other publication. 1 - S e 
R , Oet 1917, No. 956and R. June tqi 8, Nn. 192. [Ed.). 

(2) Sec Prof. Rossi’s article : The Industrial Ratting of Textile Plants by Microbioloj < .>1 
Action, in R. August 101 6, pp. 1067-1075. ( Ed\ 
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rets flax and hemp and decomposes the potato, producing acetone, even 
under perfectly anaerobic conditions (rarefied hydrogen) . This lends more 
probability to the hypothesis that the organisms of the asterosporus group 
might play a part in the rustic retting of hemp taking place under essen- 
tially anaerobic conditions, but the researches on retting-ponds carried out 
by Carbone and Tombolato with the help of CaRBONK's improvement on 
the Bredemann method (cultivation of the pasteurised material on potato 
under anaerobic conditions) have given constantly negative results. On 
the other hand, in the course of a group of orientation tests attempting to 
throw light on the way in which a current of air acts in favour of retting, it 
was found that on the one hand, retting in presence of the organism is 
still more favoured by a current of hydrogen ; while, on the other hand, 
when operating on unsterilised hemp, if the retting takes place in the absence 
of air, it gives the fibres special qualities (little or no viscosity remarkable 
suppleness and whiteness) opposed to those obtained with a current of air ; 
so that, even without the presence of the bacillus, hemp rets, though not 
so evenly and, under anaerobic conditions, presents the above mentioned 
characteristics. 

Owing to this fact the author undertook a long and careful examina- 
tion of the flora of hemp retted in this way, evidently under the action of 
organisms introduced by the hemp itself and unequally distributed on the 
stems. The microorganisms isolated from this material by means of various 
nutritive media and under aerobic or anaerobic conditions, were motivated 
into hemp kept under aerobic or anaerobic conditions. In the first place 
the author found a parallelism between the presence of the power of retting 
and the richness in Amvlohactcr. In this way he obtained, by successive 
concentrations, apparently pure cultures of these organisms in which it 
was verv difficult to find a few rar<» specimens of an organism not belong- 
ing to the genus Amylobactcr ; but the Amvlohactcr organisms, isolated in 
numbers in pure cultures on anaerobic agar or must plates (Betjkrinck 
& Van Deepen method) , were found to have no retting power whatever 

It should be remembered that the few workers who have previously 
described, and sometimes even used industrially, the anaerobic retting 
bacteria, have always qualified them as Amvlohactcr , and also that the other 
workers liad cast doubts on the real purity of these amylohacterial cultures 
owing to their having found them inactive after successive transplanta- 
tions and having themselves isolated non-retting Amylobactcr. 

The author next turned his attention to some slender bacilli that did 
not stain blue w T ith iodine, and obtained colonies of them, finding as a 
result, that it was really these organisms that produced the retting. He 
obtained cultures free from aerobic organisms (short streptococci, probably 
lactic ferments, are particularly difficult to eliminate) ; but lie was never 
able to exclude Amylobactcr , even in small numbers, which for various rea- 
sons may belong to a special form of the organism in question. It is a 
slender bacillus, sometimes in chains, forming spores like Clostridium and 
Plcctndinm with subterminal, oval, elongated spores (vegetative forms mea- 
suring o. o. j (x x 3-5 \i ; free spores measuring 1.5 - 2 m \i x 3 p) and form- 
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ing round, irrcguluily stellate, orange- colon red colonies on agar-must and 
agar milk, and deep cavities covered with a tliin, bright- yellow layer on 
potato ; it is strictly anaerobic when alone, but, in symbiosis with aerobic 
organisms, it lives easily in liquids in contact with the air ; the author has 
named it Ihnilht s fclsuuus. It ids textile plants (hemp, ramie, flax, etc.), 
but with different pip noineiin from those of retting produced by aerobes of 
the />. as/ era's for us group. 

l'or example, when retting hemp by />. felsiucus, the bark comes away 
of it self in wide strips from the fibre, while the cells of the other cortical 
tissues fall to the bottom, leaving the strips of fibre white and bare; howe- 
ver, when retting this plant with organisms of the asterosporus group, the 
bark if left alone would tetnain where it is, and it is only by vigorously 
shaking the recipient that the bark ravels off, still leaving the green tissues 
adhering t< the flbios, so that to detach them they must be washed and 
rubbed enei get ieallv It is worth remembering that the type of retting 
done by F>. fehinens is so similai to that of rustic retting as to be almost 
identical. 

MM. Caruoni: and Tomholato linve also given the results of seeking 
foi B. fchineu s in nmneious materials with the object of establishing both 
its natural habitat and its t elation to the rustic retting of hemp. 

The authors have found this bacillus present with remarkable constancy 
not onb on Ihe above mentioned uni cited hemp stems, but also: oc- 

casionally on retted lump in the hemp fields; in the mud and surface 
co\erings in hemp or flax retting pits actually in use or abandoned for se- 
veral yeats in difhnni put*- of Ttaly , in the mud of water communicating 
with the retting-pits They found that the bacillus gradually increases in 
numbers in the watei of a hemp retting-pit in use, keeping pace with the 
progress of the retting of the hemp immersed in the pit. This bacillus was, 
howe\ er, never found in numerous samples of mud from running and stagnant 
water noi m open soils, selected by the authors in various regions of Italy, so far 
it has not been possible to establish whether it exists outside the retting pits. 

Aftei having obtained B fchinnts in the state of purity previously 
described, the authors were able to ascertain that its optimum temperature 
is rather 37 0 C. than 28 or ^o°C. (temperature of retting-pits in the country). 
<>n this basis, and owing to the* facility with which the organisms can be 
grown in aerobiosis, in the piesenee of aerobes (among which Sac char only - 
ccs elhpsoii/cus was found verv suitable), the authors attempted to use it 
in the industrial retting of hemp and other textile plants which, under or- 
dinary conditions are treated by other means or neglected. These expe- 
riments, still being carried on, are mostly unpublished, especially those 
that have given good tesults with fair amounts of textile plants in industrial 
establishments, by the order and under the auspices of superior authori- 
ties. The remits have been published of the small scale experiments, which 
gave positive results with several colonial textile plants (lamie, several 
agaves and Funraca, two Sanseoieria , one Yucca, several Malvacenis 
plants) and some wild European plants Ifttle used as textile plants (bark 
of mulberry bra'nches, "wild mallow, broom, nettle) . 

[st 9] 
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520 - Kapok as a Substitute for Cotton for Dressing Wounds. — sh,hol i * j, , in UA& 0 - 

nomu Colonial e, Bulletin mmsuel du Jut hn Colonial , New vS.iics, Yc.ti HI, pp. 65-68 «f 

i Plates. Unis, Novemba Damibn, 1918 

The author (Professor of Clinical Surgery in the Marseilles School of 
Medicine) shows the utility, from the French point of view, of replacing 
cotton by kapok, which is produced in abundance in the French colonics. 

From the surgical point of view, the author thinks that, in spite of 
its short, smooth fibres, gauze for dressings could be made out of kapok ; 
the firm of (ikvrUY has promised him to make a trial in Iudo-China, but at 
present kapok tissues of good appearance but somewhat coarse, cannot 
be used generally. For this reason it has been suggested that kapok should 
be used in its natural state for dressings. 

The down is very light ; it is said to be 4 times lighter than cotton. In 
practice, on comparing a dozen kapok dressings with a dozen cotton dress- 
ings, it may be said that the kapok dressing is twice as light as the cotton 
one. Thus, with equal weights, twice as many kapok dressings would be 
made as cotton dressings, and, at equal prices, the kapok dressings would 
only cost half as much as the cotton dressings. Kapok is supple, if it has 
not undergone a chemical treatment or been stove compressed. It is 
warm and is apparently an excellent insulator. Tt is very soft, it is even 
somewhat elastic, and the dressings do not need applying tightly. It is 
waterproof, but can be made absorbant. M. L. Rigotard (« Preparateur 
do Chimie» at the «Jardin Colonials) has obtained absorbant kapok by 
treating it for one hour at I2()°C with soda lye at 0.75 0 Baume, and ffle fibres 
were apparently unaltered by the treatment. The waterproof quality of 
kapok does not apply invariably, as ether, alcohol, oil of turpentine and va- 
seline oil pass through it ; it soaks up soap water, soda lye, saponin ; it 
also soaks up wound secretions whether they are irrigated (Dakin, serum, aro- 
matic solutions) or not ; the pus formed does not pass through it but mi- 
croorganisms and leucocytes become orientated along its fibres. 

Chemists will probably produce a cheap absorbant form of kapok, but 
this may not be very desirable, and crude kapok, simply freed from the 
seeds and fanned, will serve as a dressing. 

The author entirely replaced cotton by kapok for 8 months at the Hos- 
pital of the Jardin Colonial. 

The author gives directions for the preparation and sterilisation of 
kapok dressings. 
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521 - The Physico-chemical State of the Protein in Cow’s Milk - paimer i, s mid 

Scott R G , in 1 'he foil nalol Iholojtral ChemisUv, Vol XXXV 1 T, No 2, pp. 271 281 

4 - 5 Tables Biltnnori, TAbiumv, 1919. 

The authors filtered through Pasteur Chamberland filtering tubes 
under pressure fresh skim milk, .skim milk mixed with 5 % of chloroform, 
skim milk mixed with 0.05 % of formaldehyde, and skim milk mixed with 
lactic acid. The total protein content passing through the filters was 
determined in each case by precipitation with Almen s tannic acid 
reagent, and the non-protein nitrogen in the filtrate from the precipitate 
thus formed. 
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It was found that the casein-free protein of the filtrate never exceeded 
10 °o of the casein-free protein content of the original sample ; generally 
it was much below this figure. Moreover, the non-protcin nitrogen of the 
original milk could only be partially recovered from the milk mixed with 
chloroform or formaldehyde. 

A comparison of the results obtained by the authors with those 
of other workers showed the size of the pores of various Chamberland 
filters to vary greatly, so that conclusions from experiments including 
filtration must be drawn with reserve. The authors believe the albumin 
of skim milk to occur in the colloidal state, and tli lit it does not form a true 
solution, as would appear to be the case when it passes through a filter 
with insufficiently fine pores. This was shown by the fact that, in their 
investigations, most of the proteins^other than casein were held by the 
finer-textured filters. 

522 - The Bacterial Flora of the Whey fr >m “ Grana,, Cheese. — t>alla Torri\ rv ' 

in f.r Stuzinm sprnnuntah ft r rartc itah nu\ Vn! 1 , 1 , Pt <i 1 | p Mo<lc 11.1, t<)t 8 

The study of the bacterial flora of whey is important m so far as it 
reflects that of the corresponding cheese. 

The author first reviews previous work : — by Spallanzani (1888), 
who was the first to propose For making « grana » cheese, the inoculation of 
the milk with whey obtained from carefully made cheese ; by Basckttt, 
who determined the quantity of serum-ferment or serum-graft to be added to 
the milk in the vat and found a method for controlling the fermentation 
of serum to be used as a graft and for propagating it ; by Oorini, who op 
posed the use of serum-graft, recommending the use of selected ferments. 
He next describes his researches in the Bacteriological Laboratory of the 
Experimental Cheese making Station at Lodi ; they include the bacterial 
analysis of whey and the examination of the corresponding cheese when it 
was sufficiently ripe to allow of a sure judgment. The chief facts^observed 
are given below. 

The lactic bacteria in the flora of whey are more or less frequently re- 
presented bv various types of the Bad. casci of FRETJi>KNRi$fCii. But for 
greater simplicity, the author divides the lactic rod-shaped organisms into 
2 classes : coagulating, which coagulate milk iti a time of varying length, 
rarely more than 4 days, without producing gas ; coagulating gas producers, 
which only coagulate milk after a long time or even not at all, and^which 
always produce gas, some in small, others in large, quantities. 

The gas - producing coagulating bacteria can be distinguished 
from other similar gas-producers {aero^encs and coli) by numerous phy 
siological and* morphological properties and 1 especially 1 because they arc 
anaerobic. 

Tlic taste produced by the coagulating bietcria, which usually is clearly 
acid, is, in some ca c es, slightly or even obviously bitter; it is probable that the 
coagulating rod-shaped organisms with this bitterness, cfpise bitterness 
when they are numerous in the cheese. The numbers per c. c. of the microor 
gauisms occurring most frequently in the whey are given in the follo- 
wing Table : 
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\ timbers per c c. of the commonest microorganisms in ultey from «<*rana' 


I) ill 

Nuinlxr 

c hecse 

1 Co utulatnu* 

CcMmiiutiiiK I 

Had la<Hs 

Sm harm mots 

ot tin 111 lh SIS 

of tlu 

st rum 

H lctcnn 

2 producus * 

actUx 

'1 onilm 

March 6 

2^ 

2 OOO 

2 j 000 

8 000 000 

2 2 000 000 

Yptil ’ 3 

2 (i 

IO OOO 

bo 000 

27 000 000 

1 0 000 

Mav 24 

2 7 

JO OOO 

>C OOO 

0 000 000 

jo 000 

lunc 

28 

VO OOO 

000 

j 1x20000 

boo 000 

Inly 8 

2 <) 

2 y>o 000 

400 000 

50 ooo’ooo 

2 000 000 

\Ugllst ]J 

S<> 

[ be 00 000 

I 000 000 1 

1 1 000 000 

V t cc mitcd 

Si ptcinbei 1*) 

M 

| 

{ OOO OOO I 

1 

2 000 OOO 

] J OOO 1 l(i» 

la mi l<tk.( 

2 100 000 

October 11 


20 000 ' 

OOO OOO 

< >00 000 

t OO OOO 

November 8 

3 * 1 

1 $o 000 

200 OOO 

000 000 

() 700 

Ike Unix. r it 

31 

70 000 

<><) 000 

10 000 000 

2 2 OOO 

I amiciry 8 . 


Z< ) 000 

I 0 000 

lb 000 000 

14 OOO 

1 ebruary 1 7 


} 000 

0 OOO 

$ < »oo 000 

2 >00 


It will be seen from the Table Hut (lining the warm months tin content 
ol lactic lunlli is much gieatet than during the cold months, and while 
the coagulators predominate duiUig the warm season, the consul iting gas 
pioducers dominate in the cold season ^ 

The quantity of Bad fact's actdi vara s gieatlv , but it is ah\ i\s high 
Certain bactetia often assume the foim of diplococci 01 ^trcptoc occ 1, often 
in v ei v lone: chains, occasionally some of them have strrngv piopcrlies 
The form of Bad lacti s midi \ane->, but there aie two main tv pes - i) 
quite round or slightly elongated veiy dost* to the jod sh tpc 

The Snccharomv ces and Torulas, with a few exceptions occ 111 in tin 
greatest numbers in the warm season Of tlu other mu rootgamsms those 
occurring most ftequently are the cocci white ind \ellow tods (liquefy 
ing or not) and spore f 01 mine bacteiia 

Those cheese's wet e found of bad quality whose wh< \ contained (00 
many anoycnes and coh bacteria, or a large numbet of coigulating gas 
]>roducers especially if species weie piescnt that piodueid a gi< at deil ot 
gas In the first case the cheeses were veiv swollen with ^ponory cuid wit h 
a sweetish, unpleasant taste in the second the cl 11 esc s weie moie 01 less 
foliated, usually with a quantity of closely packed “ eves ” Hut it is 
not the number of gas ptodueing bacteiia tint influences the quahtv 
of the cheese it is also their energy as gas pmducei s when tliev ate mime - 
urns but of a stock th it is a ]>ooi gas piodue* r, the cheese has no detects 
These facts suggest that the coagulating i»as producers to which the 
normal eve's of ” grana ” cheese are supposed to be due can -.omet lines, if 
piesent in huge numbers and still more if tliev are \ arioties producing much 
gas, contribute to foim ‘ iohations ” (“ sfogh iture ”) in “ gtan.i ” chc'Ose 
As the bactenal flora of the whey is so \ imble 1 lie use of selected 
ferments is piefcr ible to that of “ serum giaft * 
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52 3 - Slaughtering Pigs and the Preparation of their Flesh on the Farm. — wuirook 

F G iu(l Anthony (V V, in the (J S De*> utm*n* o f A ucnltuu , l >nnn^ iSitlhiiti 

<)H, TO t>p 4- >J » fle- W^hinepoM, I > r 1 mbit. 

This Bulletin urges farmers to consume more home giown meat 
so as to save by buying less. The subjects treated ait* * — implements 
used for slaughtering and preparing the meat; slaughtering, pieparation 
of the carcasses ; cutting the different parts ; preserving, preparation of 
lard, salting in brine and dry salting, smoking, sausage making , descrip- 
tion of a small room for smoking meat ; detailed description of a small 
refrigerator. 

524 - Analysis of an Egg Powder, — Gaknicr, 1, ill th»* Tout mil < ii Phannacic it ih Chimu'* 

Y< ,ir nu S ms 7, Vol XVIII, No 12 pp t 1 "- Puis Dccunfoii, i<i is 

For some years a powder made from dried eggs has been on the 
market, and is now largely used by manufacturer^ of alimentary pastes. 
The present scarcity of fresh eggs 1* is led the author to study the exact 
composition and food value of this powder. 

From the organoleptic point of view, it is a dear yellow powder, of 
peciat taste, in which analysis has shown the presence of protein nitrogen, 
organic phosphoric acid and calcium phosphate, tlie absence of starchy 
matter or sugar, and the calculated percentage composition ot which is* — 
Water 8.99 ; Protein, 41.53 ; Fattv bodies and lutein, 25.32 ; Distearic 
ecithin, 20.56; Ash, 3-^8 The author calculates that an average hen’s egg 
corresponds to 15 gm. of egg powder and tint 1 kg. of the powder repre- 
sents 66 \ average eggs 

The author concludes that in times of fool shortage and food restric- 
tions, the egg powder can be cl iss^d among substitution products of good 
quality and real fo*>d value, the use of which can be recommended to I lie 
public in the absence of fre-,h eggs. 

525 - Wauls from Morocco -SmNj mnfthi^/fc w 

526 Rational Utilisation of Aninnl Carcasses. — Tiubot m m tin Annahs di < ' m, 

\nilvtique et dc Chi mi e 4 vSetics 2, V <»1 1, No 2. pp ss '»*? 1 1 FI** Piri^, Pc- 

htUUV, T f) t < ) 

The author draws attention to the new conditions of certain industries 
which were formerly of no account and which, owing to the restrictions im- 
posed by the war, have assumed such an economic importance that thev 
can no longer be disregarded. The bv products of life, like industrial 
by-products should be taken account of and utilised as far as possible. 
It is for this reason that the author has made a special study of the 
knacking industry, which deals with the treatment of animal carcasses, 
the by-products from various kinds of slaughter-houses and abattoirs, 
offals meat condemned as unfit for fo vl, fish offals, bones from various 
sources etc.. In 1903, t>k Rocqotgny calculated that in France the 
loss of livestock from accidents and diseases amounted to >o or 40 million 
franc. In Belgium, in 1910, Martens estimated these losses at 12 mil- 
lion francs. In Germany, where the Snacking industry had assumed 
special importance, Hoffmann estimated that, in 1907, 2 50 ^ 000 
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quintals of meat were flayed and dressed while 500000 quintals were 
condemned, representing in saleable products, the considerable sum 
of 25 million francs. A works outside Paris deals every day with 35 thou- 
sand kg. of meat of various origins, while another treats 12 000 to 17 000 
kg. These figures are sufficient to show the necessity that technical 
experts should take up the question and find out how to obtain the 
maximum profit from these by-products, whilst improving the hygienic 
conditions under which the industry is at present carried on. 

The author considers the actual state of the kuackingindustry in France: 
— it scarcely exists as an organised industry and is guilty, sometimes, of 
an absolute lack of hygiene, sometimes of the use of wasteful or imperfect 
methods, such as, tor example, burying animals that might pollute the 
underground water by infiltration ; burning them in the open air, resulting 
in heavy expenses md slow, and incomplete combustion; cooking of various 
offals in vats over open fires or in the open air, or in closed vats, methods 
giving bad yields, as the gelatinous broths, which go bad very easily are gene- 
rally lost, while there is no guarantee that the cooked meat has been sterilised. 

Other and better methods have been suggested with satisfactory results. 
In one of them the fats are extracted by the use of suitable solvents , such 
as benzine, petroleum ether, carbon bisulphide, carbon tetrachloride; this 
process is used in France mostly for removing the fat from bones destined for 
making glues and superphosphates. Another excellent method, suggested 
by Aim£ Girard, but not veiy well known, consists in treatingj^he car- 
casses with concentrated sulphuric acid, cold or hot, at 66° Ba urn e, by which 
the animal tissues arc completely destroyed, independently of the fat that 
can be collected ; by adding tricalciuin phosphate to the acid liquid, a rich 
manure is obtained free from pathogenic germs, for no bacterium can with- 
stand contact with concentrated sulphuric add. Very satisfactory 7 results 
have been given by methods based on the treatment of carcasses in close 
vats with steam under pressure. The steam under pressure causes the meat 
to undergo*a profound physical change and a partial chemical transforma- 

Section of .the Hartmann Apparatus. 

Explanation of thetitlcs of the section. 

Extract an et appardl & dessication — Extractor and desiccate r 
Vers la pompc & vide — Towards the vacuum pump 
Depart du bouillon — Exit ot broth 

Reservoir & gelatine retouroant & l’cxtmcteur — Reservoii for gelatine icturnn p to the 

extractor. 

S6parateur de Graisses — Fat separator. 

Recipient inteim&liaire — Intumediary recipient 
Bouillons d£gruiss£s — Fat-free broth. 

Conccntrateur de Gelatine — Gelatine concentrator 

G61f tine concentre dirig6e,sur l’extractcur — Concentiatcd gelatine passii g to the ex- 
tractor. 

Tuyauterie permettant Facets &Textracteur cle — Tubing leading live stani or steam 
vapeur vive ou de vapeur produite par la concen- produced by concentrating the gela* 
tration de la Gelatine tine to the extractor 

Vapeur venant de la chaudi^re — Steam cc ming frem the boiler. 

[*»«] 
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tion ; the fat melts completely, the hones lose their content ot gelatine and, 
consequently, their hardness and compact itature, while the meat is com- 
pletely sterilised ; when dried the meat forms a valuable meal. 

Many apparatuses have been made to eariy out this treatment. The 
author considers the general principle underlying the construction of all of 
t hem, which is — treating the c i reasses in hermetically closed vats by steam 
under pressure for sufficient time lor complete cooking and perfect steri- 
lisation ; separating th'* fats from tlu* gelatinous broth ; drying the meat and 
making it into an auim.al meal of good commercial value. The various 
improvements introduced into the apparatuses have only the object of 
enabling the treatment in questiou to be carried out at a minimum cost and 
with a maximum yield, and to ensure : — l) the destruction of all the infec- 
tions germs ; 2) the transformation of all the solid or liquid parts of the car- 
casses that contain organic matter int o sterilised products that can be stored, 
and to make l he water contained in the circuses absolutely harmless; 
3) the treatment of the carcasses of animals thit have died from infectious 
diseases without any previous cutting up; 4) the prevention ol any 
possibility of newly infecting the finished product by contact with the raw 
materials; 5) that no objectionable odours should be given off that might 
prove a nuisance to the neighbourhood of the works (whil • ranking them in 
the first class of dangerous or unhealthy works). 

The author next gives a detailed description of one of these modern 
apparatuses, tint of Hartmann : -the apparatus for extraction and lor 
drying a large horizontal, cylindrical autoclave with a double 
lining, m runted on two trunnions and able to rotate at 180° round its 
axle ; in the autoclave is placed a perforated steel drum moving lournl the 
axle oi the autoclave and carrying mixers units periphery; a door is provided 
for putting in the carcasses. 

TJi liquids extracted from the raw material under the action of heat 
drain through a pipe into a recipient (see tin appended figure) called a 
*' tat separator " (st par ate,ur de graissts) where the lats s**p irate from the 
g**l itinous broth bv difference ol d * isity and piss towards a collector; 
the gel itinous br fill freed from tut passes through cn intermediary recipient 
into an cvqnrator where it is concentrated down to gelatine* by means of 
c teim. The steam produced by concentrating the bioth is passed to the 
autoclave, thus diminishing tile amount of steun required for cooking and 
drying, and in this way economising fuel. 

The extraction is finished after cooking for 4 or 5 hours ; the drum is 
set t ot ding and desiccation begins ; the meal breaks up, passes through 
the perforations on the drum, is pressed on the fixed walls of th- autoclave 
by tla. mixers and reduced to a meal. The gases or steam given off during 
desiccation are removed by a vacuum pump, c mdensed by contact with 
cold water or burnt in the grates. 

With this ipparatus the carcasses are dealt with in such a way that 
all the operations take place in hermetically closed recipients, at a tem- 
perature that produces absolute sterilisation, the steam pressure being 
at 4 kg. 
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The carcasses treated in this way yield 

1) Ft ts : more or less coloured, but can be bleach* d and sold to soap 
makers ; in 1910 the prior* was 80 francs per 100 kg.; Hartmann ])iits 
it between 50 and 75 Irancs ; at present it has reached about j8u Irenes. 

2) Animal meal : pie\iouslv only used as a fertiliser ; but scientific 
experiments have shown that it is quite suitable for feeding pigs, poultry 
and fish. According to Hartmann the average chemical composition of 
this meat meal is : - dry matter, 92 % ; nitrogen 8 to 9.6 % (corn spending 
to 5060 % oi crude protein) ; phosphoric acid, 8 % ; hit, 10 to 12 %. Be- 
fore the war the price of meat meal ior tcu.d varied, reaching 15 to 22 fiancs 
per 100 kg. 

3) Gelatine 4 does not go bad, and can be used in making objets 
moulded in stucco, plaster, etc. ; it can be mixed with some absorbent such 
as peat, and used as a icitilisei. The sale price of gelatine as such is fiom 
7 to 12 francs ; as manure, its price varies according to its content of nitro- 
gen, phosphoric acid and pota c h , winch vatic s bet we < 11 the fc llowing figures : 
— nitrogen, 8-9 % ; phosphoric acid, 1.5 - 2.5 % , potash, 1.5 : 2.5 %. 

The yield of the Hartmann apparatus varies witlun fairly wick li- 
mits according to the raw 111atcri.1l dealt with. For animals in a noimal 
stab Hartmann gives the yield as : - fat, about 30 % ; dc gelatinised ani- 
mal anal 18 % ; gdatiiK, 6 to 8 %. 

The firm of Hartmann makes various sizes ol apparatus : - 500, 

750, 1000, 1500, 2000 and 2500 kg. per charge. The total length ot the 
treatment is from 8 to 10 hours tor the large 1 machines and 6 to 7 hours tor 
the small ones., One apparatus can be* charged twice a day, and, using pre- 
war prias as a basis, a complete plant suitable for treating jooo to 4000 kg. 
per day would cost about 60 ouo francs, including the buildings. It is 
evident liow the knacking industry is changed by the us** of such an appa- 
latus and how important it becomes by enabling the by-products of value 
to be re overed in a scientific and rational manner. 
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DISEASES NOT DUE 

TO PARASITES OR OF UNKNOWN ORIGIN. 

527- Researches on Potato Leal Curl in France. — schribaux, m the Comptes rendus 

dttsianui de l' Acaiimic d A ’ncultwe dt France, Vol V, No Jio, pj> 356358 Paris, 

M°u h ■» tato 

The mthor presented to the French “ Academie d' Agriculture ” a 
report by MM Blanchard and Perret on potato leaf curl disease. 

Experiments carried out during 1918 in the Eoire department have 
confirmed the views previously held by the two workers (1) They h ive con- 
cluded, from their experiments, that nitrate of soda has a certain thera- 
peutic action on plants offering from the disc ise, which is certainly the ma- 
nifestation of a disturbance in the feeding of the plant. In fact, the charac- 
ters of th J diseise ire precisely those observed in all plants placed under 
similar conditions, but the chief c xuse of the trouble appears to be an insuffi- 
cient supply of nitrogen, ind “ leaf curl " is ipparently relited to vNhit is 
known is 11 nitrogen starvation ” It appeals from experimental evidence 
thit th j '* nitrogen stirvation M cm date hick for several generations 
which explains wliv leaf curl is 1 tr msmissible disease. From this it will 
be seen why a tub^r obt lined from a b idly nourished plant, planted in the 
sim* region, uudir siimlir conditions of soil, manuring and cultivation, 
continues to degenerate, while when removed to another region, it gives 
bigger yields and s eras toinpiove This also txphins why, when left in the 
sam* region, it improves under the influence of manuring and cultivation. 

The two experimenters are continuing their work. 

528 - Rust, a Pny3iologieal Disease of CDtton caused by Lack of Potash, in the Lesser 
Antilles — *9 1 No 461 of this Review 

529 - Oi tti3 Dyiag Off of Spruce (Pice* excels*) 11 the Ar?e Valley (Cheddeand 
Cum )Ilix). — M\xaiv Ty , m th C intVes renius d's semce* do l Acadtm’c d Azncul 
turi dt Fnnce , Vol V No 6 rm. Tqs 204*4-1^ Pn?«* *TMm Pr* bru irv 12 1010 

In May, 1917 Command mt Mangin reported to the “ Societe de Pa- 
thologic vegetale ” of France, the destiuctivc effect of fumes from the 
Ch-vld' 1 wirks, situited in th - Aive villey, a few miles distant from F^yet- 
Saint-Gervais, in the Alps 

According to M ManGin’s observations, the conifers were most attack- 
ed, while th«‘ broad-leaved trees, except the clumps of birch growing near 
the wirks, remained unhurt Among the conifer*, the spruce (Picea ex - 


(1) S*e R , December 1917, No 1229 ( Ed ) 
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celsa), which is particularly sensitive to the turaes fiom the works is killed 
in a short time ; however, Abies ond especially A. pectmata and A . Nord - 
manniana resist fairly well, and Finns sylvestris also resists though not so 
well as the firs. 

During the summer of 1918, the spruce in the valley of Chamonix and 
particularly inBouchet wood, in the same valley, were reported to be rapid- 
ly dying off Owing to the relative proximity of the Chedde works and 
the damage caused by the fumes given off, it was feared that the Bouchet 
wood might also fall a victim to the fumes. 

Chedde region. — The Chedde works manufacture the explosives 
known by their name which are based on perchlorate of potassium, 
sodium or ammonium. During the war their production has been intensified 
and the fumes they give off contain chlorine compounds which, in the 
presence of water, filially produce hydrochloric acid. 

The region suffering from the fumes given off by the works includes an 
elliptical area whose large diameter, parallel to the Arvc, is 19 kilometres, 
from Fayet-Saint-Gervais to Servoz, and whose small diameter is 4 kilo- 
metres. The damage noted does not surpass the level of 900 metres, the 
bottom of the valley being a little under 700 metres. 

In this zone the broad-leaved trees apparently do not suffer, except the 
birches and alders situated within a radius of 100 to 200 metres around 
the works ; further away, they are healthy. The acacias are normal, even 
in the park round the works ; it was noticed however, that those on the 
sides of the road above the works appear to have smaller leaflets than is 
normal. 

The shrubs md bushes of every kind : — hawthorn, various kinds of 
thorn, dog-berry, privet, viburnum, holly, etc., appear to be immune, evert 
neai the works. 

The pines are attacked most. Spruce is the least resistant, and it dies 
4 to 6 y* irs after tlie yellowing of the new leaves that is one of the first 
symptoms of attack. 

Abies peotinata and Finns syljestns are more resistant, although the 
pine seems less so than the fir. So far no injury to the yew and larch has 
been reported. 

The author has found that the resistance of the silver fir ( Abies pectmata) 
and the Scotch fir(Pwtt<? sylvestnsYi s due to a system of defence produced in 
the living tissues owing to the stimulus of the toxic substances. In Abies 
pectmata , the defence is brought about bv the building up of an impel - 
meable wall of cork ; this is the normal reaction of most plants against 
toxic or parasitic action ; m the pine the means of defence — a quite new 
one — consists in the secretion of gummy matter that fills the intercellular 
spaces or other gaps and thus prevents the entry of the toxic substances. 

The spruce, although more sensitive than A. peotinata and P. sylvc- 
stns, has not the time to begin a system of defence and its green tissues a re 
rapidly killed by the fumes. 

In the area defined above, the spruce^are dried up or theii foliage si ows 
up rust -coloured against the green of the broa d-leaved trees. At the be- 
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ginning of the attack, the needles ot the last shoots first turn yellow through- 
out their whole length, then they fall owing to the premature formation 
of a cork cicatrix at their base. All the annual shoots ale soon 
stripped, but the stem and buds remain alive, and the latter open during 
the sumruei, giving the trees a peculiar appearance. During the autumn 
the oldest leaves turn yellow and fall more or less rapidly, the tree dies of? 
more rapidly and at the end of 4, sometimes 6, years it is quite dead. The 
mortality has increased during the war owing to the greater amounts of 
explosives manula ctnred . 

Microscopical examination of the lea\ r es of the silver fir and Scotch 
fir lias shown that the toxic fumes do not penetrate into the tissues in the 
gaseous state through the .stomata, for the regions mar the gun id cells of 
the stomata show no signs of damage. It is brought about by the mists, 
whose drops oi water, ait jr having dissolved the toxic substances, 
gather on Hie leaves, cling to their ends and gradually prenetrate into 
them, f 10111 the point towards the base. In fact, the defensive tissues in 
tlu needles of the- fir or pine are always oriented in a transverse direction. 

This observation is very important, as it excludes the possibility th.it 
the injurious drops might be carried \ cry tar from llie works. 

Chamonix region. - There are* numerous clumps of spruce in good 
condition in the region between Servo/ and Chamonix. Small areas can 
be seen here and there where the foliage is yellow and a lew trees ate dying ; 
but in these places it can easily be seen that I ps typographies (“ bostricbe ”) 
has been causing damage. It is only near Houc lies that spots can 1 !te seen 
that really somewhat those in the clumps poisoned by the Cliedde fumes. 
From Ilouches up to Chamonix, no trace of any toxic action van besten 
in the healthy gieen of these spruce. 

After Chamonix, one reaches Bouchet wood , where the spruce is severely 
attacked in areas of varying size. Some an dead and have lost their needles, 
while some have foliage which has paitiallv or entirely yellowed, but whose 
needle* remain on the tree In no case v\< re any characters observed like 
those noted on spruce in theChedde segion:- failed tlw needles of the last 
shoot with intact buds tint open giving fine green «boots, and remaining 
thus during llie summer, but going yellow a ml dying with the first logs. 

The author thought that the stripping of the branches in the Bouchet 
wood occurred late and at the time the buds were diied up and incapable 
in the ordinary course of events of producing new shoots. 

On certain trees, even when still green, numerous lichens ( Ramalma , 
Erernia, Parmclia) are sometimes sef n, thus demonstrating a poor state of 
vegetation, but with the exception of a few r saprophytic fungi, no traces of 
parasitic invasion can be seen on the aerial part. The very variety of the 
organisms harboured by the branches and sometimes by the leaves, shows 
that they have nothing to do with tills disease of spruce. 

Examination at the foot of dead or dying trees has disclosed neither 
the pr< sence of T 7 ni[ulina annosa (Tr a metes radici perdu) (1) nor that of Tra- 
metes Vim , w r hich also attacks spruce. 

(1) Syn. Fotnis nnttostts. . (Ed.) 
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We are, therefore, in the presence of a physiological disease of as yet 
uncertain origin. 

In any case, it may be taken as certain that the hypothesis of the in- 
jurious influence of the fumes from the Chedde works should be set aside 
in the case of the diseased spruce in the Bouchet wood. 

DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER IT, ANTS. • 

530 - Virgin Soil Containing Fungi Capable of Attacking Certain Plants - 1 No. 428 

of this Hi view 

531 - The Relation of Potato Scab ( Oospora Scabies)) to Soil Reaction : Investi- 
gations in the United States. — Gilli spiel J tud IIvkstL a, in Soil Science, 

Voi VI, N<>. 3, pp 219-238+ i Figs + Bibliogiaphy ol 23 Publications B iltiniorr, 

nibi-i , 1918 

An examination of numerous soils from the north of the State of Maine, 
U. S. A., showed the appearance of scab of the tubers of potatoes to be close- 
ly connected with the reaction of the soil as measured by the liydrogen-ion 
concentration of its solution. This disease is rare in ^eid soils, in which 
the hvdrogen-ion concentration (expressed by Sorensen's formula P n (1) 
is below 5,2, but is common in soils, the P n of which appreciate exceeds 
this figute, < specially in those with an alkaline reaction, (with a P H abovc7) 
(2) The limit P H =* 5.2 can, naturally, not be considered as absolute, but is 
fairly common in many different soils and differs little from that assigned 
to the development of Oospora scabies in experimental culture nn dia in the 
laboratory. 

Potatoes and otlicu market garden crops have been successfully grown 
in numerous soils w r itli a Pn equal to 5 2 without liming. This shows that 
potatoes can do well in certain soils without the application of quantities 
of lime making their reaction nential (Ph -- 7), or even slightly alkaline 
(Pn above 7), contrary to the assertion of Sharp and 1 Ioagiani>. This result 
is of great importance because 4 liming, by decreasing the acidity oi the soil, 
favours scab. It also shows that it is not possible to assign to the lime re- 
quirement of the soil a limit as definite as Ph r ~ 7 (neutrality), but that this 
imit must lx* determined experimentally for each case with specifie crops. 

(1) Foi the definition ot this trim set* K Feb , nog, No. i^g [Ed ) 

(2) These fact* confirm the statements on this subject in Stf\ ens am] Hall. Diseases 
of Economic Plants, Nov York, igm, p. 268. Scab of tubers is found particularly in very 
moist soils with an alkaline reaction The fcrtiliscis which tend to increase the alkalinity 
of the soil (wood ash, potash, soda, faimyard-niaimie, lime, etc ) fnvoui the dt veU pintnt cf 
Oospora Sen bus and aggravate the disease in soil already intcetc d FcUilisMs wli. < h iutu hm- 
the acidity of the soil (super-phosphates, ammonium sulphate, potassium salts other than 
Carbonate, etc ), help by this very elfe^t to decrease the disease. On the other thand rotation 
helps to decrease soil infection, so lone; as not only potatoes but also othet plants liable to be 
infected by Oospoia Scabies, such as beets, turnips, and cabbages ere excluded. The effect 
of rotation is heightened by any cultmal nieth 1 2 wtych will increase tile acidity of *hc ‘•oib 
especially digging in giet 11 mamir. . [Ed ) 
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To measure with certainty the soil reaction by means of the hydrogen 
ion concentration it is necessary to know thoroughly the precision of the 
methods used to determine this concentration. The authors compared 
the results obtained by the electrometric and colorimetric methods respec- 
tively (i) and found them to agree in the limit of experimental error. To 
m ike determinations with air-dried soil i to 2 c. c. of water per gramme must 
be added, but this addition does not appreciably decrease the sensitive- 
ness ol thg methods. 

5 M - Rust-R3sistant Oats in Texas, USA- Set* No. 416 of this Review. 

53} - Dis3asB-l3sistant (bflee Plants in Indo-China. — s-e No 46G of this Review. 

5 14 - Sulphur LiniB Washes. — Vrrmorel and Dantony, in the Comples rendns des 

seinecs del' Academic d’ i vtentiure dr France, Vol. IV, No. 5, pp 161-164 Paris, Fe- 

brtmv ioto 

Washes made from sulphur and lime are extremely valuable. They 
are the only ones of practical use against “ leaf-curl ” and “ leaf-spot” ; 
th^y also destroy scale-insects. 

In America, they are used in every orchird ; Prof. Marchal, in his 
work on the Americm Experiment Stations, has drawn attention to their 
value and the advantages of using them. 

There are many foimulae for preparing lime-sulphur washes, but in 
most cases these washes are uncertain in their effects, produce seriottS%corch- 
ing and do not alw ays give the lesults expected of them. 

After having found, by numerous experiments, that the way in which 
they are u«ed hid little influence, it occurred to the authors that the diffe- 
rences in action and properties were due to differences of chemical composi- 
tion, and for this reason they have studied the factors that might cause the 
composition to vary. 

To this end, M. D\ntonv has carried out over a thousand analyses at 
the Villetranche Viticultural Station, and both authors have made hundreds 
of experiments. 

At present they only give the chief conclusions they have arrived at, 
and refer those who require more detailed information to a paper where the 
work is fully dealt with. 

Sulphur-lime washes may contain the following substances : 
u) in solution : calcium hyposulphite, carbon tetrasulphick, calcium 
pentasulphide, oxysulphides of calcium ; 

b) in the sediment : sulphur, lime, calcium sulphite, calcium sul- 
phate and calcium oxysulphidc. 


(1) A c )mj) irisuti of thjse lw ) methods nude* bv L, J Gillespie is described in R. 
July, N » 7}} F >r th * 1 'tenuiti ition of th.* hydt »g m-ion concentration sec also. R. 
Aug , 1918, N> 839, and R N >v , iqi S, N-) i20\ : W. M Clark and H. A Lobs, The Colo- 
rimetric D *tcrmin ition of th.* Hydrogen - Ion Concentration and it« Applications in Bicterio- 
logy,inthc Journil of Bzctawlogy 1917, Vol II, pp 1-3 j, iog-136, 101-236. [Ed ) 
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All the other substances reported present, such as lime in solution, sulph- 
hydrates, hydrosulphohydrates, etc., were not found. 

The relative proportions of the dissolved constituents vary with the 
following conditions : — i) temperature of heating ; 2) duration of heating 
3) relative proportions of sulphur and lime ; 4) quantity of water ; 5) dura- 
tion of cooling ; 6) surface exposed to the air and, consequently, the shape 
and capacity of the vats used in making it ; 7) impurities in the lime and 
especially the presence of magnesia ; 8) quantity and nature of the sedi- 
ment. 

Temperature of heatin'*. — 1) At ordinary temperatures and after con- 
tact lasting several months, oxysulphides of calcium, calcium hyposulphite 
and a little calcium tetrasulphide are formed ; 2) the quantity of soluble .salts 
formed increases with the temperature up to ioo°C. ; at low temperatures 
calcium hyposulphite is mostly formed ; at high temperatures sulphides 
predominate ; the result is that the absolute quantities of hyposulphite 
keep on increasing, while the percentage of this substance in relation to the 
sulphides diminishes. 

Duration of heating. — 1) The content of dissolved sulphur increases with 
the time of boiling tor 45 minutes, then decreases ; 2) at first, tetrasulphide 
is formed, and pentisulphide afterwards appears progressively. 

Proportions of lime and sulphur : — 1) with the proportion of 3.2 of 
sulphur to 1 of calcium, the maximum of sulphur in solution is obtained ; 
both above and below these figures, the quantity of sulphur diminishes ; 
’2) above 2.9 of sulphur to 1 of calcium, a mixture of tetra-and pentasulphide 
is obtained. 

Proportion of miter. — The fractions of sulphur and lime which dissolve 
ncrease as the qinntity of water increases up to 3.1 of watei tor of sulphur- 
iin * mixture ; ab >vo, tli 1 fraction dissolved decreases. 

Duration of cooling. —The proportion of calcium hyposulphite decreases 
the more the cooling is slow. 

Surface exposed to the air . — The greater the sur- ice exposed to the air 
the more calcium hyposulphite is formed. 

Magnesia : — • The magnesia causes considerable losses of sulphur and 
results in sulphuretted hydrogen being given olT ; magnesian limestones 
should, on this account, not be used. 

Nature of the sediment : — The piescnce of an excess of lime in the sedi- 
ment leads to the formation of oxysulphides of calcium. 

From these indications it may be concluded that it is very difficult, in 
agricultural practice, to control at one and the same time all the above fac- 
tors and to obtain products of constant composition, without being gtiided 
by a chemist with experience in the matter. 

The density ot the solutions is not closely related to the content in 
sulphur, and it consequently cannot be used as a safe criterion. 

In using lime-sulphur washes, the ordinary sprayers made of red copper 
should not be used as they deteriorate rapidly. Aluminium and certain 
kind of brass should be used as they resist sufficiently in practice to 
last well. 
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535 ~ A Preliminary Note on a Bacterial Disease of Foxtail in Arkansas, tJ. S. A. — 

Rosen H. II ,in ScunciTS S , Vot XIJX, No. 1264, p. 201. Eauoxstcr, Pa., March 21, 1910. 

From September, 1918 till the following mid-November, near Fayette- 
ville, Arkansas, was observed on the leaves, flowering stalks and glumes 
of foxtail(S^ar/fl glanca [L.]Bt auv) .a disease distinguished by oval or round 
spots I to 2 111m. in diameter, and streaks 2 to 3 cm. long. Both the spots and 
the streaks were dark brown in colour. The disease seems fairly wide- 
spread round Fayetteville, arid is most probably prevalent in Arkansas 
State at least. 

The bacterium causing the disease was isolated and pure cultures of 
it obtained. It was inoculated into healthy leaves by means of a sterilised 
platinum needle and by spreading the bacteria over the leaves. Two or 
three days later the characteristic brown coloration of the tissue was ob- 
served at the points of inoculation. The bacterium was againisolatcd and 
grown in pure culture of the artificially inoculated points. 

The bacterium was successfully inoculated into wheat, oats, lye, barley, 
maize and Sudan grass, both by spraying and by application with plati- 
num wire. It was re-isolated and obtained in pure culture from each of 
these hosts. Judging by the appearn nee of the infected plants in the green- 
houses in which the experiments were made, all the Gw mi none tested, ex- 
cept maize and sorghum, are liable to be very seriously attacked by the bacte- 
rium, which probably corresponds to Pseudomonas Avenai, Manns. Further 
investigations are, however, neccssaiy to idc ntify definitely this bacterium. 

536 - The European Potato Wart Disease Discovered in Pennsylvania — Sanpi rs j 0 . 

In ihc Monthly Hulltlninitbt Slnl< C ifntnii'nmo* HoitnuUut , Vol VI 11. No i.pp io-t 1 4 

t, Fit's , S*n Miuiitn, Ciliformp, Tntiiif rv y nn\ 

The Europe an potato wart disease (Chrvsophlyctis endohiotica Schilb) (1) 
was recently discovered in the anthracite mining district of Pennsylvania 
in 28 towns mar Hazleton, where it is found in the garduis of the miners. 
The introduction of tin disease can be traced directly to the importation 
of potatoes fiom without during the years iqio-K)I 2, i. e., L' foie the pro- 
hibition to import potatoes. 

Fortunately the villages in which the disease occurs aic sui rounded 
by vast stMclv *s covered with Qmrcus ihcifoha , Vuccininm, and wild plants, 
cultivated land being absent. Moreover, as, in these towns, the consumption 
of potatm s/gieatly exceeds the production, the re is little danger of spread- 
ing the disease by means of the tubers. This is th<‘ fust time this disease 
has been reported in the United States. 

537 - Phytophthora crypto gca n. sp., Peronosporacea Injurious to Tomato 

and to other Plants in Ireland — ffthybridceh g ,m<i T,AFrrRTY 11. a ,in ru 

Scientific Piocicdims ot the Royal Lublin Socuty, Vol XV, (N S ), No 35, pp 487*505 

[- 3 Plate- Dublin, t ui 0 

At the beginning of the summer of iqio specimens of diseased tomato 
seedlings wen sent from a nursery in the suburbs of Dublin to the Seeds 


[l) Su* R Jan , i</i |, No /<> ; R b\ b , j«/i No 1 82 ; R, Oct. 1914, No, 95O; R . Aug , 
njift, No. <j3«S. {Ld ) 
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and Plant Disease Division of the Irish Department of Agriculture for exa- 
mination. A preliminary examination showed the disease to be of a new 
type. A visit to the nursery showed that it had been first observed three 
years previously on a few isolated plants. The second year it had become 
worse, and the third almost half ot the seedlings in the nurseiy were already 
either dead or dying. Da ter the same disease was found, always on the to- 
mato, in two other nurseries and a few private gardens of the same district, 
as well as in different parts of Ii eland. This shows it to be fairlj r common 
in Ireland ; according to the authors it also occurs in England 

As a result of the disease the root -system and lower part of the stalks 
ot young plants are attacked bv a lot which eventually kills them. The au- 
thors propose to call the disease “ tomato loot lot ”. 

A species of Phytophthora has been isolated from the diseased tissues and 
shown to be the specific agent of the disease. It has been grown in pure 
cultures. Its reproduction organs (aiPhericlia and oogotns) resmblo those 
ot Phyt . erylhrosc plica Pethyb. and Phyt. mfestans do Bury. The fungus 
has, therefore, rightly been pluCt d in the genus Phytophthora and, as it 
is not identical with any of the known species (Phyt. crythrosv plica , Phyt. 
infestans , Phvt. Phaseoli Thixt., Phyt. Areceic (Cole in.), Phyt parasitica 
Dast., Phyt. Colucasiae Rac,., Phyt . Allii Daw., Phyt Mclnhgcnae Saw. 
Phyt. tervestria Sherb ), it is described as a species new to science undei the 
name of Phvt. cryptogca. 

The s line type of disease caused by the same fungus has been observed 
oil plants of the Petunia genus. 11 is most probable that the same fungus 
also o iuscs a similar disv iso on Aster and Chenanthits. Artificial inoculation 
lias shown the tmigus to b * p ithogoiiic to the potato, Cilia tricolor , and Fa - 
gas svlvatica. bat not to Senecio vulgaris, Hi lianthn* annum niul Nicotian 
a /finis. 

The plants contract the intention in the soil by tlwir roots. The oo- 
spores probably hibermte in tile soil though this lias vet to be definitely 
proved. Tile disease liny be avoided bv growing tin tomato in seal com- 
pletely sterilised by Ue^t. In many eases infested plants can be treated 
by n moving and burning the diseased parts and planting the remaining 
healthy paits as cuttings in uninfected soil. Ii these precautions .ire not 
taken all the diseased plants will have tob<* bauit. Th ' soil in which dis<MS *d 
seed plants have been grown should be removed, and all vessels and buildings 
in which such plants liw been cultivated should be e irefully cleaned and 
disinfected or sterilised before being used again. 

538 - Pink Root of Onions in Texas, U. S. A. — Tutbexhvus j. r m science, n s , 
Vol XI, VI, No. i2<>i, pj> 2 /w.iH. Emca-toi, l\i , Febiu.uy 2S, ioig 
In Webb County, Tex is, there is a very serious disease ol onions known 
as pink root. It was reported tor the first time in 1917 by the author, whose 
attention hid been drawn to it in 1915. The disease is seated in th* bulb 
and attacks the roots given off by it . These n >ots turn first yellow - ’ <?h, th^n 
pink, and finally div up. As the old roots 4 lie off new ones appear and *»re 
attacked in their turn. The bulb thu** exh lusts ’stedf in the production of 

[ 537 - 03 $ 
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new roots which all become infected, and loses its commercial value. Bulbs 
the roots of which are attacked by the disease, remain small, though in every 
other way they appeal healthy. It is estimated that the; annual loss from 
this disease in Webb -County is 40 %. 

Investigations have shown the disease to be caused by a new species of 
Fusariutn called by the author F. Malli Taub. Numeious laboratory end 
field experiments gave the following results : 

1) The disease is propagated by the infected parts of the bulbs. 

2) It may be transmitted from year to year by remaining in the soil ; 
shoit rotations with crops other than onions in soil infected by F. Malli 
do not destroy the parasih . 

3) In addition to onions, garlic and shallot are also attacked by the 
disease, but other Lilia ceae appear to be immune. 

4) sterilisation by steam kills the fungus in the soil ; formaldehyde 
at the rate of 1 pint in 20 gallons of water per square foot also kills the para- 
site in the soil. 

5) Lime does not give satisfactory results 

6) In infected soil, abundant manuring especially with substances 
easily assimilated by the plant together with suitable cultural methods, 
make it possible to obtain almost normal crops ; in this case the fertiliser 
acts simply as a stimulant to the bulb to form new roots before the disease 
can destroy them. 

7) Fertilisers rich in nitrogen and organic matter are especially use- 
ful for soils infected bv F . Malli . 

8) Healthy bulbs planted in infected soil contract the disease ; diseased 
bulbs planted in healthy .-.oil product' diseased bulbs. 

539 Colletotr/chum erumpens and Phyl/osticta straminella , Deuterc- 
mycetes Injurious to Rhubarb, in Illinois, U. S. A. — vStevens, f 1,., in the [ Uni- 
versity of Illinois, Agricultural Experiment Station , Bulletin No. 213, pp. 299-312 -f 20 
Fief. TTrbann, Illinois, iqm. 

Two serious diseases of rhubaib have been discovered recently in the 
State of Illinois and named respectively by the author “ rhubarb anthrac- 
nose ” and 14 rhubarb leaf-spot ”. 

The former, attributed to the pathogenic action of Colletotriohum erum- 
pens. Sacc., consists in a soft rot of the petioles alone. The spots on the 
petioles are usually soft, watery, translucid and oval, with the chief axis 
placed along the length of the petiole. When the spots are more than a 
centimetie long, the small black stromas of the parasite appear in abundance 
in the centre. When the infection is advanced, all the petiole in covered with 
stromas and is entirely soft and rotten. 

On the market, only the less serious cases are seen, represented by 
petioles with many small spots of rot that passed unnoticed by the 
grower when preparing the rhubarb for market. 

The disease is usually much more abundant on the old parts ot the plant 
than on the fresh and vigorous parts, although many vigorous and saleable 
stalks are attacked. 
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The infection has been found at Champaign and Utbana (Champaign 
county) at Kankakee and Bourbonnaise (Kankakee county) and near Anna 
(Union county) ; it is apparently widely distributed. 

The damage caused by the disease is of three kinds : — the slightest 
trace of disease in a bundle of rhubarb offered for sale makes it practically 
impossible to sell it to a sharp buyer ; in the field many stalks that could 
otherwise be sold, have to be discarded on account of the rot ; the prema- 
ture death of the infected stalks and, consequently, of the leaves, weakens 
the normal strength of the plant. 

The second disease, caused by Phyllosticti struminella Bres., was first 
found abundantly in a plot at Bourbonnaise. There, nearly all the leaves 
had numerous spots produced by the fungus, the spots often covering more 
than half the surface of the leaf. 

Differing from the disease just described, this one does not principally 
attack the old leaves, but the relatively young leaves can be seriously at- 
tacked. 

Phyll. straminella particularly attacks the leaves, but it has also been 
found on the petioles and stems. The chief characteristics on the leaves 
consist in the presence of irregularly circular spots of dead tissue, with a 
well defined edge and a diameter varying from a few millimetres to several 
centimetres. The zone of dead tissue is tancoloured and often dry and 
cracked or torn. Close examination shows the presence of numerous, very 
small, brown pycnidia. On the petioles and stalks the spots are oval, 
quite hollow and absolutely dry. Occasionally a spot may spread the whole 
length of the petiole, occupying only one side or part of a side of the petiole 
itself. 

Besides Bourbonnaise, the disease was found at Urbana, Kankakee 
and Champaign. 

When many leaves are seriously attacked by the disease, the plant is 
very much weakened. 

' The author gives information as to the morphology, cultural characters 
and systematic position of these two fungi. 

540 - Enty/oma Calendula e, a Basldlomycete Injurious to the Dahlia in Bel- 
' glum. — Sternon F„ Une maladie ncmveUe du dahlia, 6 pp., 1 pi, Brussels, Published 
by Ueprince 1818. 

In October 1918, there were observed on the leaves of plants of Dahlia 
vanabtlis and its-hybrids, growing in a nursery garden at Gembloux, small, 
circular, scattered, discoloured pale patches, which subsequently increased 
in size and number, and became confluent and brown, and surrounded by 
a darker-coloured zone. These patches finally invaded the whole surface 
of the lamina, sometimes even attacking the petiole. Often the altered 
tissues of the patches withered, so that the leaves became riddled with 
holes. The large number of these patches produced a disturbance of the 
chlorophyll functions, which caused the leaves to wither rapidly and com 
pletely, much to the detriment of the young floral shoots, and even of the 
entire plant. * 

The petioles attacked by this disease, bent, turned first yellow and 
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then brown, and finally withered completely. When the last stage was 
reached, the affected leaves rolled up and fell to the ground. 

The examination of the abundant material collected has permitted 
the writer to ascertain that the disease described above is due to Entyloma 
CalenduJae (Oude) De By. In order to control it, all the dead leaves that 
have fallen since the autumn should be carefully collected and burnt. 
The affected portions of the plants ought to be removed and burnt, and 
even entire plants, or varieties, if severely attacked, should be destroyed 
in like manner 

As it is probable that the mycelium of the fungus passes the winter 
in the tubers of the host-plant, it is advisable to have recourse also to in- 
ternal disinfection of the tubers, either by means ot heat (hot air, or hot 
water) or immersion in suitable anticiyptogamic solutions (copper salts, 
formalin, conosive sublimate). 

541 - Rasaarchas on the Pathology of tha White Mulberry, at the Experiment Station 
for Sericulture at Padova Italy — SiNo s»oofthi Rtvn*< 


INJURIOUS INSECTS AND OTHER DOWER ANIMALS. 

542 - Blastothrix britannica n. sp. and Aphyeus melanostomatus , Hy- 
menoptera Parasitic on the Goccid Lecanium capreae in Great Britain. — 

IMM9 A D ,m Flu Qimlolv foil nil of Wuh) copical Smnrt V >1 <»^, Pt },N S,N> 
Mi.pp \- Pis? V Tymrton Duemlxi iotS ^ 

This piper gives a morphological uvl biological •'tudy of two Chilci- 
did, l known to b pnasitcs <>l th coccid Lnaimm cipreae fi) - Blasto- 
thnx hnfaniiHii Gn 11 sp An \ A pliicu* nvluiMtomtu^ Timb. According 
to NnwSL'EAD (190,3) the coccid is very coinmra in Englind, but is found 
moie especially in Scotl itid and Wale-, The author louud it less abun- 
dant in th S mth )f Envljiid th m in tli * N01 them Midlands It is common 
thiougli nit eontiiK utal Ear >pe (Mircful icjoS) and occurs also m North 
America Th< nrincipil host plint is hiwihim, and mod of the observa- 
tions deserib ‘din the ])ap *r uudm revuw were m ulc on m iteri il taken from 
this tree The auth >r also tound the coccid oti him* 1 id luzeluut trees, and 
a t^w specimens on* horse chesnut tuns, sweet gale, and ippk trees 
Newsi'BM) and M\rcuvu mention other hosts 

B Imtathiica his two generations o yeai with about equal numbers 
of miles and fern lies The first generation ot adults is irom larvae which 
liibermte and app vr in May and the beginning of June The female lays 
one or more eggs in the body oi the fully developed young host. The 
laiva oi th'* dulcid papites in the body ot the coaid towatds the end of 
June As many as |2 pupae h 1 ve been obsei ved in the body of one Leoanutm. 

The second generation of adults which is more numerous, appears dur- 
ing the first three weeks of July. The female lays its eggs in the very 
young larvae of the coccid, depositing one egg in each larva. The larvae 
from these eggs undergo modifications similar to those of the larvae of the 

(1) Stt’ B , Feb., 1915, No 1S1; J«in , 1917, No n6; Feb , 1917, No. 159. 
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first generation, but hibernate in the bodies of their hosts and pupate as a 
rule in April of the following yeai The cbalcids from these pupae form the 
first geneiation of the year. 

A. melanostomatus also has two annual generations, and the different 
phases of its life history cone^pond almost with those ol the preceding 
species. The males are, howe\ er, less abundant than the iemales and occui 
approximately in the ratio i . 3. The fiist generation emerges between the 
beginning of May and the middle of ] une The eggs are deposited in the 
body ot the young adult eoccid, The lanae pupite within the body of the 
host. From 1 to 48 specimens have been found in a single Leianntm. 

The adults of the second geneiation emerge about the same time as 
those of the preceding species, and , like them, lay theii eggs in the .very > ouug 
laivae of the cocci d The larvae of the clralcid hibernate and give bitth to 
the first geneiation of the following year A third partial generation ot 
adults lias been obseived. 

The effect of the first’ geneiation of parasites in the host is similar loi 
eaeh of the two species of ehalcids. F10111 an economic point of view the\ 
aie negligible On an average 5 ) l \', ot L. ciifircac is attacked, but the intes- 
ted insects succumb to the attack only after having laid tlieir eggs So 
far tin parasite has not been found to excetcise an inliibitoiv action on the 
laying powers of its host. The effects of the second geneiation of the paia 
site are, howcvcM, complete , about jo °' () of the host are attacked and die l>e~ 
foie 1 cachin'’- sexual maturity The second generation of parasites is \en 
important, because it restiiets llu* munbers of the host which, as a result, 
raiely occuis in number large enough to constitute a pest, in spite of its 
gieat fecundity 

543 Experiments and Observations carried out in Italy on the Chief Methods for 

Combating Locusts (1) - lavuvnu K , m / s / m,u s funm unit « nm, in 

htnii’ Vi IT IS ** s pp ■* 1 s V‘S M <li 11 1 joiS 

The author has been commissioned since i()Tb b the 'Ministry ot \gti 
eulture with the direction of the umtiol of locusts in the pio\iuees ol Rome' 
and Caserta and thus has been able to test, in these legions, some of tlu chief 
methods fot the emit ml of locusts in use in Italv and otliei countries 

The use of (\h ( obai Uhl's in idiot uni d’Hcr which, according to tin 
author, teally should be called Jiihleniun 1 1 1 dunum e.iuses too slight 
a mortality among the locusts (l)ounslivu us numnianus) to wairant iS 
eonsideiation as a practical means of control 

(lathering the egg-cases is a cheap method when tlu number ni mstets 
destmwd aie considered, but it can only be done whete there are more than 
100 egg eases per sq metre and, in addition, it has the disadvantage of com 
pletelv destro\ing the pasture 

The ploughing of the " grillare ” (pi. ices wlr re tli(‘ egg eases aie laid) 
followed lw a winter cereal crop totally destroys the egg-cases and ursts 
nothing For this reason it is the best method, though indnect, lot tlu 

(i^S 1 R Vm 1 mii pp C,’ v,’ Si i| i) *Lf I t!h conh U siu'ncll s (inn 1 - 
ilin /s /> / A s Till I11 1 ni V^ik R«mii 1 lit* (Id) 
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control of locusts, on land that can be cultivated and, in this case, the 
author thinks it should be made compulsory by law, a Commissioner 
4 being appointed to enhrve the appli cation of the method and control 
the work. 

Catching the locusts is a primitive method that should be given up, 
as it is too costly, requires too much labour in a season when the labourers 
are busy with other important farm work, and leaves too many locusts 
alive to lay their eggs. 

Caustic sprayings with an emulsion of heavy tar oil destroy a good pro- 
portion of locusts (an average of 50 %), but they cost too much, as they, too, 
requiie a lot of labour, eat the sprayers away rapidly, and make the pasture 
unfit for use a month before the usual time and destroy the hay. The emul- 
. sion of heavy tar oil made on the spot costs less than the manufactured 
emulsion (“ cresosol ") but with it apparatus and a staff are required that 
are not always available. 

Spraying the grass on which the locusts feed with a dilute solution of 
arsenite of soda kills nearly all the locusts and costs much less than caustic 
sprays, as it needs less labour and does not harm the spraying machines ; 
it does not destroy the lmy, but the pasture cannot be used until after the 
first rain. 

By spreading bran poisoned with arsenite of soda among the grass, all 
the locusts are killed and this is probably the best direct method of control, 
as it is the least expensive of all, requires very few woikmen, doe^iot need 
a spraying machine, harms neither pasture nor hay and can be applied at 
any season. 

544 ~ Patents Relating to the Control of Diseases and Pests of Plants — s , No m 

of l hi" Rtvicw 


iNsms, no. 

injurious 5<15 _ Popijfa japonic*, a Coleopteron Injurious to Various Plants Introduced 
ro ™" ' from Japan into New Jersey, U. S. A. * r ina bson f j ( and \vi is? u jt , in The 

Can nlum bntomh >*/ t Vo 1 i, No 7. iro ’i 7 1 7 i -} 1 I'i^ J/iurinii ,n>is 

The authors re.port the presence of an injurious searabeid from Japan 
Popilia japonic a Newm , in the south of New Jersey State, where it was 
first discovered in a nurseiy in August, rgifi. When found the insects were 
feeding on leaves of Ampclopsis quinque folia, plum, vine, Sambuni Cratae- 
gus, and Ccphalanthus , and were also in and on flowers of althea, spiraea 
and Vitex Agn us-cast us. The damage done by P. japonica is similar to that 
• caused by Macrodaciyhi s subspinosus l'abr. and other scarabeidae but the 

destruction of the leaves is much more complete. The insect also feeds on 
Polygonum virginianum, Tiniaria ar if olid and Oenothera biennis, the leaves 
of which are sometimes riddled with holes as a result of the attack. P . ja - 
poyica also attacks, but to a lesser extent, leaves of Ambrosia, ^p.'Abntilon, 
Aviccnnae, Tmpaticns sp., and flowers of Asclcpias syriaca. 

It should be noted that numerous ornamental, agricultural and horti- 
cultural plants in the immcdiate^iieighbonrhood of f those mentioned were 
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not attacked at all by the parasite. The insect, which is very injurious, 
especially to leguminosae, in Japan, was probably introduced into New 
Jersey about six years ago in the larval stage in soil containing iris rhizomes 
coming from Japan. 

The infestation in New Jersey is being carefully watched. Attacked 
plants are sprayed with lead arsenate and the insects collected by hand. Se- 
riously infested Ampclopsi s* plants have been entirely freed from the insect 
by spraying. Dead Poptlia have not been found on the soil undei sprayed 
plants, but careful observation has shown insects of both s^xes in the 
soil in a state of torpor which had apparently been affected by the insec- 
ticide used. 


546 - Qonocephalum hofmannseggi and Q. depressum, Coleoptera Inju- 
rious to Crops in Mysore, India. Coib^ax, t* 0 ami kttnhikavnan, k. m tho 

Ih pen l mi nl of A*iu>'iltui t , l/vs on btits, Lntomo'o ‘mil 'Situs, HnlUttn No 5. i-if> 

-f- 2 [ ■» l*i tt i s Jluigiloir iqiS 

Gonocephahan [Opalrum) hofmannseggi and G. depressum (ground bee- 
tles) are both common in the State of Mysore. The larvae generally attack 
the roots ot gramineae, and the adults feed on decomposing vegetable mat- 
ter. Both the larvae and adults may, however, attack summer crops, such 
as the potato. The larvae also do damage to Elcusine corat ana (“ ragi ") 
in districts where the precipitation is insufficient when rain falls after sow- 
ing and the laivae do not find the moisture they need to construct the small 
cells of earth in which they pupate. 

The biological cycle of these insects usually ends within one year. 
The lar\ nl stage occurs only in the hot season. The adults, which emerge af- 
ter the first heavy rains, remain inactive till the following December, when 
reproduction begins. In years in which the first heavy rains are followed 
by a drought lasting two 01 three months, there may be a second generation 
of the insects. t 

The beetles may be controlled by collecting the adults in October. Fresh 
weeds pulled up by their roots are spread on the ground and the beetles col- 
lect amongst them in large numbers. In addition to birds, their natural 
enemies include a mite, which lives on the adults, and two hymenoptera. 
One of these latter was seen carrying a beetle larva to its nest ; the other 
is an ichneumonid, living parasitically in the larva of the host. These 
enemies are not however sufficiently numerous to prove really efficacious 
as means of control. 

547 - Acanthoscelides trabuti n. sp., a Coleopteron Injurious to Vigna 

Catjang, in French West Africa. — Caillol, II , 111 tin Bull 1 tin di la S' tcuU into 

mnU) 1 k}U( tit T'nuiu, No \ pji 5 1 i<)j<) 

Description of the new beetle Acanthoscelides trahuti, belonging to the 
family Brueliidae (syn. Lariidac), discovered by Dr. L. Trabut in seeds of 
the leguminous plant Vigna sinensis (— V. Cutjang), from Timbuctoo (French 
West* Africa). 
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548 - Helix pisan a, a Dangerous Snail introduced into California. — Gorton G 

K . m the Monthly IMl lino'th s /r//< r ommi^ion of H o iuuttun, Vo! VIII, No i, pp 
- > H 4 E.R-'. S i'*r mu nto, C ill! >rn «i, lanu.irv, i«m«) 

Helix pisana was first leported in America town: (Is the end of 1918 in an 
uncultivated district of San Diego County, California. This mollusc belongs 
to the Oastcropod class and is well known in the Mtditenanean regions 
of Hut ope and Africa lor the great damage it does to cultivated plants. It 
attacks particular!) the blanches, floweis, and young leaves of citrus trees, 
the foliage of the olive tree and loquats, etc 

Steps were immediately taken to destroy this snail in the infested zone, 
where it was extremely abundant on the wild vegetation, and iccourse wa' 
had to burning. 

In spite of careful investigation it has not been possible to discover 
how the snail was introduced into California 

549 - Insect Pasts of the Avooado in California. - Covdit i i m ih \i >mhiv Hut n tm 

of th S tf ( t>m mission of Hoif'cu'ttn t Vo I VI!T,No i,pp ’<) | 1 Eicj^. Si< ldiiunto, 

C.Uifc rm«», Tann.irj, j<m<> 

Up to the present the avocado (Pcrsca t*rattssima) m California has been 
free from attack by insects which, in other countries, do it serious injury (ll . 
Nevertheless it is attacked by insects of secondaiy importance ,\eai Sara- 
toga, in Mav i()i8 the ting-borer (Pnhnaon nmferius l y ec ), which pieices 
galleries in the branches near the leaf axils was found on a smalt 1 11 avocado 
(vai Harman) > The branches attacked were bioken off and burnt, and 
the tree inspected fiequently. This insect had alieady been observed on 
avocado m Ventura County in IQT5 At the same tune the foliage of the 
plant w T a attacked by the June beetle (^enen al tern at a) at Fillmore. Year 
Carpmtena, in May, 1017* author found avocado leaves inlested and 
discolouied by II el iot Imps haemorrhoidah sllouclv , and, at the end ot Octo 
her, 1918, in the same district, this insect damaged the fruit as well as the 
leaves of many plants. 

In July, iqi8,' near Duarte, the mealybug (Pwiidocof ( /rs citn Risso) 
was noticed on an avocado which was subsequently icmoved I11 the follow- 
ing October the same eoceid w r as found on other a\ocados both near where 
the fust specimen had been attacked and at a good distance awav. It 
occurred at the branching of the branches, twigs and leat axils and on the 
stems of the fiuit Alieady in September, 1914, this insect had been re- 
poited as injurious to avocado in some parts of Ventura County. 

In tq 15, in various localities of Southern California, wherever theie were 
mil series or young avocados, there occurred, in addition to other pests, an 
undetermined inject which bores galeries in the bark of the soft branches ; 
on one occasion the insect was found attacking a leaf. The branches 
attacked should be removed and burnt. 


(1) S o R Vpi K)i^, \o 661) ; TV!> 1913, No 190 ; \\\£ , 191 \ , No 797 ; l)<c , 191 \ , No 
T19S ; Mn, mil), N 1 soi , Tunc, 1917, No. 607 (Fd ). 
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550 - Moresehie/I a moricola n. subgen. and n. sp* a Dipteron Injurious to the 
Mulberry, in Italy. — del GtJDRCto G„ in L'Agncultura Colomale , Ycai XII, 2nd. 
Hdf-Vcar, No 6 . pp 345-35* 4 * 9 Kit»» Florence, 1918 

Description, followed by brief biological notes, of the dipteron (fam. 
Cccidomyidae) Moreschietla moricola n. subgen. and n. sp., found injuring 
the mulberry (Morus alba) at IVotaresco in the province of Teramo 

The larvae hatching from eggs laid in the axils of the young branches 
bore into them and feed until they change into the perfect insect. 

Where the branches are attacked, the bark shows more ot less elon- 
gated dead patches that are more or less enveloping and become very evi- 
dent in May , the leaves wither and finally die. 

It is not yet certain whether the parasite has only one or several ge- 
nerations a year. 

To control the attack the branches affected should be removed in 
May and June. 

551 - Moreschietla roburelta n. sp. and M. ilicicola n. sp., Diptsra Injurious 
to theOak and Holly Oak respeotively, in Italy. - Del Guercio G , 111 L } Ignco' 
tut(i Coloni &le f Yt\tr XII, 2nd IT ilf Ye it N> 6 pp 358 36 9 -j- 1 * Fij?^ PI 01c net, 1918 

The author recoids as new to science, under the names of MoreschicVa 
robmclla and M. 1 \luuola , two species of Cedidomyid diptera, which, in 
Tuscany, attack Quercus Rob nr and Q Ilex , lespectively. 

The author describe^ the latva, male and female, of M . roburella ; 
he only describes the larva of M. iluuola. 

The larvae of the two species h\e in the eupules and inride the acorns 
of their respective plant hosts 


ALPRIyDO RUGGIvRI, gerente responsabile. 
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552 - Agricultural Conditions in Mesopotamia. * Indian Engineering, voi lxv.No. 2, 
p iq Calcutta, Jan 21,2019 

Mesopotamia with its arid climate and its two rivers is an ideal coun* 
try for irrigation operations. The general character of the soils in the val- 
leys of both the Tigris and Euphrates is that of a light calcareous loam ; 
and where there are noxious salts there should be no difficulty in reclama- 
tion, provided that the suppl> of water is bountiful. Success in wash- 
ing out the soluble salts in Egypt was attained under less favourable con- 
ditions. Nitrogen is said to be about as high as in the average soils of 
Egypt. Potash is present in more than average amount, and phosphoric 
acid is found in sufficient quantities for the growth of ordinary crops without 
the application of manures. There are moreover rich porous clays and allu- 
vial soils in the lowlands through which the rivers run. 

In the winter months, from November to May, the cereal crops, wheat 
and barley, are indicated, in fact it is known that these crops succeed ad- 
mirably. The pulses should also do well and winter forage would present 
no difficulties. There is no doubt about maize and the millets, and summer 
forage of certain kinds. Rice can be cultivated with success as is known by 
experience, sugar cane on the richer soils, and there is no reason why cotton, 
possibly Egyptian cotton, should not form a large item of the cultivated 
area. Garden produce, vegetables and certains fruits, would also do 
excellently. Oranges and melons are already grown, grapes would pro 
babh succeed, and the climate is suitable tor dates, 

553 - Cattle Raising and Agriculture in Ecuador. — coding, f. w., in supplement to 

Commerce Reports , Annual Series, No 439, io*8. 

Live-stock statistics are a great desideratum in Ecuador, as even an 
estimate of the number of cattle, horses, sheep, etc., is of little value owing 
to there being no reliable basis to figure from. Three years ago a live-stock 
census was arranged for by the Government, but the plans were not carried 
out. Some idea of the number of cattle at present in the country may be 
obtained from the following information : — 
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About 40 000 cattle hides were made into sole leather during the past 
year, 100 000 were exported, and 50 000 were locally used, making a total 
of 190 000 hides. A fair average of the cattle killed, the world over, is 
15 per cent of the whole, which gives qn approximate total of 1 267 000 
cattle in Ecuador. 

Some high-class breeding cattle imported into the Quito district are 
improving the herds of the coastal districts. As few cattle diseases exist 
and as land is cheap, Ecuador is an ideal country for cattle raising. The 
same may be said for hogs and goats, and sheep do fairly well. Rabbits 
and guinea pigs are now being bred as a source of meat which promises suc- 
cess, and there is a bright future for the breeding of fowls of all classes. 

With the exception of the region near Quito, agriculture in Ecuador is 
in a very primitive stage. Some progress is promised, however. During 
1918 the Agricultural Association called an American expert to make a pre- 
liminary study of an unknown disease which was ruining the cacao trees 
and fruit. The work was so satisfactory that the association has signed a 
five year contract with the expert to devote his entire time to the question. 
Coupled with this arrangement an agricultural experimental station is to 
be organised which doubtless will include experts in all branches of agricul- 
tural and horticultural science, together with animal husbandry. Should 
these plans be completed, Ecuador will be in a position to handle satis- 
factorily all questions relating to this industry. 

Ecuador is the home of the cinchona tiee and of numberless g^dicinal 
plants; when attention is properly directed to this source of national wealth, 
a laige number of these plants will be placed under cultivation, with bene- 
fit to the grower as w 7 ell as to the world in general. 

Many curious and valuable Fcuadorian vegetables and fruits at pre- 
sent unknown to the American table arc being investigated by the United 
States Depaitment of Agriculture with a prospect of being brought to the 
notice of seed growers and made available to the American people. 

A Commission organised by the Smithsonian Institution is at pre- 
sent making a thorough study of the botanical resources of Ecuador which 
will be invaluable to the horticulturists of the United States. 

554 - On the Phosporus and Nitrogen Contents of the Water in which Vegetable Food 
Products are Boiled, — Masoni, G. and SaVINJ, B.» :r Le Stcrton 1 spmmcntalt avrarte 
Huh"' , vm. Ll, Pt o-ir, n> <*(>2-414. Modena, kjtP 

In an earlier work on the food value of wheat flour and bread (1) Si- 
gnor Masom already showed the importance of phosphorus compounds 
in food m general. He pointed out the great solubility in water of the 
phosphorus (and nitrogen) compounds of the foods examined and drew 
attention to the possibility of quantities of phosporus too large to be ignored 
passing into the w r ater in which various foods of vegetable origin are 
boiled, and being lost. 

The authors show, in the first place, that the amount of utilisable 
phosphorus ingested wnth food is not sufficient in all rations to meet the re- 

(1) Spc R S ]> emlu.r obi. (Id) 
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quirements of the organism. Thus, if man eating exclusively 1 kgm, of 
bread a day, ingests an absolute quantity of nitrogen (corresponding 
to 100 gm. of protein) above that necessary to normal food requirements, 
he only absorbs 300 mgm. of phosphoric acid, or 131 mgm. of phosphorus, 
an amount barely corresponding to that excreted in the urine. These 
conditions are about the same for a diet of bread and* ‘polenta ” (maize 
flour), bread and fruit, or chestnut flour, etc., so common in many districts. 
The phosphorus compounds of food should be considered when studying 
the value of food suitable to men and animals as not of less importance 
than the other constituents which hitherto have been taken into considera- 
tion almost exclusively. 

To determine the proportion of phosphorus and nitrogen compounds 
which may be removed in the water in which vegetable foods are boiled, 
the authors examined the nature, distribution, solubility, and food value 
of these compounds. 

1) The nitrogenous substances which may be present in vegetables are 
proteins, amido compounds, alkaloids, nitrogenous glucosides, ammoniacal 
salts and nitrates, and enzymes The proteins include : — a) simple 
proteins, albumin, globulin or edestin, vitellin, and nucleo-albumin (pho- 
sphoric albumin) ; b) complex proteins, e. g. nucleoproteids. 

The vegetable albumins are soluble in water and neutral solutions 
(e. g. sodium chloride), may be precipitated by acid solutions, and coagu- 
lated by heat. 

The vegetable globulius aie insoluble in water, soluble in dilute solu- 
tions of a neutral salt (o. g. common salt) of an alkali, or an acid. 

The vegetable vitellins are insoluble in water and saline solutions, so- 
luble in dilute alkalis, and precipitated by acids, even if only traces of 
them are present. 

Nucleo albumins are insoluble, but the salts they form with alkaline 
metals arc soluble. 

Nucleo-proteids are soluble in water, especially boiling water, and in 
salt solutions ; they are very soluble in alkaline fluids. 

Ami do-compounds (amino-acides and amides! form the greater part of 
the protein-free nitrogenous substances of plants ; the most common are 
asparagin (soluble ip water, especially if boiling), and glutanun. 

Alkaloids, glucosides, and enzymes are usually soluble in water. 

Nitrates and ammoniacal salts aie stimulant food substances under 
special conditions only. 

2) The principal phosphorus compounds contained in vegetables are 
phytin (very soluble in water, especially boiling water), lecithins (inso- 
luble in water), nucleo-albumin, and inorganic compounds. 

The products studied by the authors were chosen from those most 
commonly used in such a way as to include all the organs of the plants 
(roots, stem, shoots, leaves, flowers, fruit, and seed) as well as industrial 
products (macaroni). To exclude any influence from the composition of 
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. 120 

« 

21 

Chick peas 

100 

IOOO 

x 5 ° 


22 

Idem 

100 

IOOO 

| 2 10 

>< 

2} 1 

Dried chestnuts (1st sample) 

100 

800 

1 150 


24 1 

Idem (filtered liquid) 

100 

boo 

*5° 

clear 

23 

Dried chestnuts (2nd sample) 

TOO 

800 

210 

thick 


Macaroni ; 

i 




26 

“Nastrini,, (1915) 

50 

IOOO 

10 

thick 

27 

“Capellini,, (1917) 

100 

IOOO 

10 

| 

2 b 

“Dasagne,, (1917) 

100 

IOOO 

15 


29 

“Nastrini,, (1917) 

100 

IOOO 

10 

• 

3 ° 

Idem (filtered liquid) 

100 

IOOO 

10 

dear 


Maceration experiments 




1 


Canopses and other seeds : 



hours 

l 

3 i 

Rice (1913) 

50 

300 

2 

thicl 

32 

Rice 

50 

300 

48 

1 » 

33 | 

Rice 

50 

300 

72 

i 

34 1 

Dried white beans (small) 

100 

500 

24 

deal 

35 

Dried chestnuts (2nd sample made into flour) . . . 

20 

300 

24 

1 clear fill 

I 


[ 5 * 4 , 
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Percentage of various constituents in the crude product 



1 

Organic 

Moisture 


— 

matter J 

89.020 

i 

1 

9.180 

94.310 

4.180 

91.980 

6.298 

89.936 

9.132 

87.780 

11.540 

89.040 

9.852 

85.760 

13.296 

91.056 

7.98S 

72.070 

26.91 6 

88.600 

10.668 

91.140 

6.748 

13.800 

85.460 

11.180 

88.214 

II.180 

88.214 

1 4. 000 

85.540 

13.240 

83.140 

13.260 

83.560 

13.260 

83.560 

12.660 

83.336 

IX.800 

85.300 

II 800 

85.30 0 

1 13.600 

83.840 , 

1 1 1.360 

86028 

r 1 1. 360 

86.028 

12.660 

85.340 

12.660 

85.31° 

8.064 

i 

89.284 1 

^10.400 

1 

88.900 

po.580 

89.404 

hi. 100 

87.800 

L 9.680 

89.128 

{ 9.880 
f 

d 

*■9.128 1 

t 

I3.800 

85.4O0 

13.800 

85.460 

13.800 

85.460 I 

13.260 

83.360 j 

8.064 

89.284 | 


Mineral 

Phosphoric 

matter 

(ash) 

acid 

1 

1.800 

1 

1 

0.199 

1.504 

0.159 

1.72- 

0.250 

0.932 

0.289 

0.680 

0.154 

1.I08 

0.231 

o .944 

0.2 18 

0.956 

0 282 

°-94 1 

0.206 

o .732 

0.120 

2.112 

0.264 

0.740 

0.320 

0.596 

0.158 

0.596 

0 T 58 1 

0.460 

0.332 | 

3.620 

(>.*73 1 

3 - 3 fc° 

1 O.832 

3-38° 

O.832 

4.OO4 

I.O70 

2 900 

0985 

2 . 9 ' 0 

< 985 1 

2.560 

< .963 

2/)12 

0 621 

2.612 

| 0 62 r 

2.000 

t 481 | 

2.000 

I 0481 

2.652 

0.480 • 

| 

O.70O 

0,409 | 

1. 016 

0.448 

1.100 

0.847 I 

0.992 

0.712 

O.992 

0.742 1 

0.740 

0.320 

°-740 

0.320 

0.740 

0.320 

3.380 

0.832 

2.652 

0.480 


Corres- 


ponding 

Nitrogen 

phospho- 

rus 


0.087 

0.770 

0.068 

0.420 

0.109 

0.462 

0.126 

0.126 

0.066 

0 09 s 

O.IOC 

0-770 

0.096 

<M 34 

0.122 

0.182 

O.092 

0.210 

0.O52 

0.168 

0.110 

0.630 

0.140 

1.400 

0.069 

I.246 

0.069 

1.246 

0.144 

1.428 

0.380 

3.080 

0.363 

•<.402 

0.363 

3.I02 

0.481 

, 3-668 

0.432 

| 3 - (xl8 

0.432 

3.608 

O.J 20 

3.962 

O.27I 

, 2 912 

O.27I 

1 2912 

0.210 

I 1.230 

0.210 

i 1.2 10 

0.210 

1. 120 

O.I79 

2.250 

O.I97 

2.030 

°- 37 I 

2.32 1 

°-323 

2.030 

0323 

2.030 

0.140 

I.400 

0.140 

T .40O 

0.140 

1 .4OO 

0.363 

3-102 

0.210 

| 1. 120 


Percentage of each constituent removed 
in the water used for boiling 


Mineral 

nmttci 

(ash) 


rhosphonc 

aud 


Nitrogen 


Oiganic 

matter 


3 2 - 7 I 
IO.17 
17-34 
21.69 | 
16.89 

4*>.94 

25.96 
37-14 
0.70 
21-37 
25 -4 s 


8.28 
9.82 
5.84 
* .8 1 

9.20 j 
2 1 .()(> 
9- 09 1 
9.54 
15.18 

953 ' 

II.38 

15.14 

8.75 i 

24.65 
0.78 | 
16.29 

6.61 

12.09 

5-57 
7.96 
5-61 | 


1.85 | 

1.85 I 
2.02 
2-32 
32.64 


61.35 
37 . 5 ( > 
48.94 
39-74 
37.18 , 

6727 

34-7 -i I 
51.76 
6.38 1 
47.85 I 

55.26 


71-45 
57.72 l 
40.90 I 

7*. <5 
29 43 | 
44-59 

41.10 | 

38.29 

6g.11 

34.” 

S6.48 

77.27 

32.87 

58.69 

58.11 
31-98 


01.47 
37.23 
40-31 
55 - 5 ° t 
52.27 I 


71.20 | 
71.20 1 
90.63 , 
1 / *35 I 
82.24 I 


45.00 | 

24.56 

36.57 1 

25.70 I 

84.42 1 

51.43 1 
26.15 | 
53.59 

17.17 

61.05 

36.85 


79.29 | 
72.22 | 
49.44 

2 J.OO | 
29.21 
5 <>. 3 T 
3 5-54 
33- >5 
35.59 
17.71 
45>9 | 
33 .io , 
15. v 9 1 
45.38 I 
39.°5 | 
27.82 1 
1 

22.20 

30.62 

45-97 

31.25 

30.18 


76.48 

76+8 

/O 48 
•29.70 

90.96 


19.08 

26.05 
21.64 
87.38 

94.06 
35.20 
25.01 

89.32 

32.00 

42^5 

14.29 


7.13 

14.95 

14.04 
5.16 
12.99 
16.17 
11.02 
9 49 

13.84 

10.52 

15.35 

18.85 
9 .H 

16.28 

15.08 

6.08 
12.33 
1 02 
10.^9 
5.92 


j 29 

5.29 
6 15 

? 70 

42.57 

f 554 ] 
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the water and to obtain data of generic value, distilled water was used for 
boiling and no salt or other compounds added. Ordinary enamelled iron 
vessels with lids were used. The fresh and dry vegetables and chestnuts 
were put on the fire in cold water, the rice and macaroni were thrown into 
boiling water. 

At the same time as the cooking experiments the authors made some 
of digestion in the cold (average temperature 22°C.) in distilled water; 
the liquid separated by filtration was analysed. The results of both ex- 
periments are given in the appended table. They are given also for the 
substances dried at roo° C, and the ratio between the nitrogen and phos- 
phorus in the crude substance, the water in which it was boiled, and the 
boiled substances, calculated. 

The results show that large quantities of useful substances may pass 
into the water in which vegetable products are cooked. The loss of orga- 
nic matter is not very high for rice and macaroni, but increases for the 
other products, especially vegetables, in which it is sometimes or even 

The loss of organic substances is less the more starch is present. Po- 
tatoes boiled in their skins only lose minute quantities. 

When the filtrate from the water in which rice, beans, chestnuts, and 
macaroni were boiled was examined separately it was found that, for or- 
ganic matter as a whole, there may be great differences between the thick 
liquid and the filtered liquid, whereas, for the mineral matter as a whole, 
in every case, and for the phosphorus and nitrogen, in three cas^g out of 
four, the differences were veiy small. This shows that the useful sub- 
stances removed by boiling are really soluble or, at least, pass into the col- 
loidal state. 

Other experiments were made in which boiling was prolonged till 
the liquid was fairly concentrated. It was found that, after normal 
boiling, dolichos and chick peas lose almost twice as much useful matter 
as after boiling continued till the liquid is very concentrated. This is be- 
cause vegetables cooked for along time absorb part of the substances dissol- 
ved in the concentrated liquid. 

The great losses observed after treatment in the cold make it seem 
that the indispensable washing of vegetable food products causes the loss 
of appreciable quantities of useful substances. 

The ratio between nitrogen and phosphorus calculated in the water 
in which the products are boiled is, except in a few cases, lower than the 
corresponding ratio calculated in the raw substance, thus showing 
that, during cooking, relatively more phosphorus than nitrogen is lost. 

What has been said of the nature of the nitrogen and phosphorus 
compounds of plants and their solubility throws light on the nature of 
those which may pass into the water used in cooking. Of the nitrogen com- 
pounds this will be above all the albumins and edestins, and the nucleo- 
albumins and nucleo-proteids to a much smaller extent. Amido com- 
pounds are more easily removed by boiling vegetables than cereals. The 
proportion of nitrogen attributable to the alkaloids, glucosides, and en- 
zymes, must, in every case, be relatively small. It is, however, probable 
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that in many cases, especially for vegetables, a certain proportion of ni- 
trogen in the water used in cooking is due to nitrates. 

With respect to the phosphorus compounds it must be remembered 
that, in caryopses and other seeds, most of the soluble phosphorus is due to 
phytin or the decomposition products of phytin, to which much of the 
soluble phosphorus of herbaceous foods must be attributed. In such foods 
a relatively large proportion of inorganic phosphorus compounds absor- 
bed directly by the plant or derived from the dissolution of the organic 
phosphorus combinations of plant metabolism, may also be found 

The small quantity of nucleo-protcids and nucleo-albumin dissolved 
may help to a slight extent to raise the proportion of phosphorus removed 
by cooking. The lecithids may be presumed to supply but an inappre- 
ciable quantity of phosphorus to the cooking water. 

As it is usually indispensable to cook vegetable food in water loss 
should be avoided by using this water for soups or similar foods, or the least 
possible water should be used, the water concentrated till it is partially 
re-absorbed, or boiling done by steam, or over a hot water bath. 

555 - The Harm in Using Boric Acid for Preserving Food. — i^ini^ r, in the Comtes 

renin ^ d s dt VAcul'nue d l<*ricu’turc tie Frarcc, Vbl V, Vo 10, pp. 

Paris 'Maich 12, toio 

Th‘us*of boric acid for the preservation of food, permitted fo- 
butter in England, was expressly forbidden in France. It was author- 
ised in iqi 6 as an exceptional and provisory measure, for butter and 
margaiine (at the rale of 5%) and for ham and pork by-products. 

Boron is contained naturally in food, but the quantity ingested 
daily by each person is not moie than 0.0 30 gin. If the 50 or 75 gm. of butter 
or margarine used each day contains 5 per 1 000 of boric acid, if the 100 gm. 
of pastry that may be eaten each day is mixed with 15 % of egg yolks 
coutaing 2 or 2 5 %, if the lnm contains boric acid, etc., the average ra- 
tion is considerably exceeded, reaching about 0.5 \m. 

The author asked M. KoHN-AbREsr, Director of the Toxicological 
I/iboiatory of the Prefecture of Police, and M. Ai.qtjier, general secretary 
of the Society for Alimentary Hygiene, to furnish him with their biblio- 
graphy on the subject. This shows that the ingestion of boric acid in 
heavy doses produces a decrease in weight of man and animals, and parti- 
cularly a loss of fat, hinders nitrogen exchange and deranges the proper 
utilisation of the food by increasing the peristalsia of the intestine, thus 
leading to diarrhoea. The organism only excretes 85 % oi the boric acid 
ingested, including 81-82 % in the urine, 1 % in the faeces and 3 % in 
the perspiration ; 15 % is, therefore, retained and an accumulation of boric 
acid like that often observed with poisons, is to be feared, allowing for 
the difference between them. Such an accumulation is to be feared es- 
pecially with persons whose kidneys act badly. 

For these reasons, the author demands that the pro' isory authori- 
sation to add boric acid to food should be withdrawn as soon as circum- 
stances allow. 


[ 554-5551 
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556 - The Use of Passive Anaphylaxis for the Detection of Tuberculous Heat. - 

Granucci, 1 *., in the Cltmca Vetennana, Year 42, No. a, pp. 115-X26 -}- Bibliography < f 

16 Publication?. Milan, February 28, iqiq 

Work carried out at the Institute of Hygiene of the Royal Veterinary 
School at Naples. The author briefly considers previous work on anaphy- 
laxis and the use several workers have made of it for the diagnosis of tu- 
berculosis, divergent results being obtained. Thus, Dr. Sparapani re- 
cently used solutions of muscle juice obtained by maceiating for 12 hours, 
then filtering, and inoculated them into the peritoneum of the rabbit in 
doses of 1 to 2 cc. After 24 hours he inoculated bovine tuberculin in solu- 
tions of 10-2-1 % in the peritoneum or in the veins, at the rate of V 100 to 
V1000 °f a cc. for each of them. He states that the results he has obtained 
both for cases of advanced and medium .stages of tuberculosis, enable 
him to draw the conclusion that anaphylaxis is a valuable diagnostic 
method for meat inspection. 

The author has used Dr. Sparapani’s method, but he made the 
injection with a much stronger dose of tubeiculin. Moreover, in order 
to study the transmission or transport of passive anaphylaxis to one ol 
the sensitised rabbits, he bled one after 13 days, defibrinated the blood 
and inoculated its aseptic seiuin in 2 cc doses into other normal rabbits, 
to which he gave, after 24 hours, a second injection with the meat extract 
previously used for sensitising. Thus he carried out 2 series of exper- 
iments : — 1) sensitisation of rabbits with tubercular (bacillary) protein 
and determination of an anaphylactic state by test injections witfra basis 
of bacillary protein ; 2) sensitisation as above, passive transmission of the 
allergia to othei normal rabbits, and determination in them of anaphy- 
laxis by means of albuminous protein. From the results, given in detail 
in two tables, the author draws the following conclusions 

1) The muscle plasma of cattle suffering from tuberculosis to an 
advanced, or even medium, degree, injected once into rabbits, produces 
a hypersensitive state in them, so that a subsequent injection of tuber- 
culin causes a severe form of a state of passive anaphylaxis. 

2) This reaction can be considered as specific, tor control rabbits, 
inoculated with plasma from healthy cattle, either do not react or show 
very slight disturbances which are of no importance, because they are not 
compaiable to a true state of anaphylaxis, even in a slight forn. 

3) The condition of anaphylaxis can be transported to other, healthy 
rabbits, but the morbid form obtained is less intense if albuminous protein 
is used instead of bacillary protein. 

4) In the two cases of passive anaphylaxis, there is always a rise 

in temperature. % 

5) Examination for anaphylactic antibodies in meat from cattle 
suffering from tuberculosis to an incompletely limited and circumscribed 
degree may be extremely useful for meat inspection, when the meat has 
to be examined in the absence of the viscera and when the great ganglia 
of the quarters are not affected or if the suspected meat is already cut up* 
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557 - How to Become a Colonist: The Malson-Carrfe School of Agriculture, Algiers. 

— Note presented by M. I#ouis»Dop, Delegate for Algeria, Vice President of the Interna- 
tional Institute of Agiicuturc. 

At a time when it is generally recognised that a colonist must have a tho- 
rough technical training, the Maison-Carree school of agriculture deserves 
special attention. By its immediate proximity to the town of Algiers with its 
great intellectual and scientific resources, by its equipment and organisa- 
tion which have recently been greatly improved, by its excellent staff, 
the School takes its place amongst the best teaching institutions. 

Its aim is to give the students the necessary technical and practical 
knowledge tor the rational exploitation and direction of a rural estate or 
agricultural industry in North Africa and in the other countries of the 
Mediterranean Basin as well as in other districts. It appeals particularly 
to young men of Algeria or France who wish to take up agriculture in 
Algeria or the neighbouring protectorates, and to those who intend growing 
crops in districts with a climate similar to that of North Africa. Its very 
inclusive instruction makes it a real school of general colonisation. 

The courses extend over two agricultural seasons. The instruction 
greatly resembles that given by the National Schools of Agriculture, but 
is adapted to the special conditions for which it was founded. There are 
successive periods of study at Maison-Carree and of essentially practical 
work in the annexes and cooperative cellars, which makes it possible to give 
the pupils particularly extensive and profitable technical and professional 
instruction. 

The School also helps its students to settle. It gives facilities for 
them to make complementary studies on estates in North Africa, in the 
Hamma Experiment Garden, or in the experiment stations which are 
being formed in different parts of Algiers. 

The first six students of each promotion are admitted free of charge 
to a third year of study in the school laboratories at the Colonial School 
of Arts and Trades (established at Dellys jxmding its removal to tin es- 
tates of the Maison-Carree School of Agriculture). Those who wish may 
also complete their studies either in the laboratories of the Faculties, or 
by following certain courses at the University or at the “ Kcolc nationale 
superieure d'agri culture coloniale ” at Nogent-sur-Marne, France. 

Thanks to the excellent professional preparation of the students 
of the School, Algeria, and especially the new protectoiate of Morocco, 
offer them almost unlimited openings — direction or formation of agri- 
cultural farms, posts as agricultural manage! s or heads, situation in va- 
rious agricultural industries as well as in the numerous commercial and 
industrial branches or public seivices requiring knowledge such as that 
given at the School. 

The School diploma give s a qualification which is taken into serious con- 
sideration when free concessions of colonising land are made. Owing to 
the grant made by the Algerian Government the fees are lyw (internal : 
about £27, day boarders £21, and exteinaj £12). Students pay an addi- 
tional £(> p. a. to cover the cost of excursions, apparatus, and bitakages. 
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Scholarships may be granted by the Government of Algeria, the depart- 
ments and colonies. Candidates must be 17 years of age on entering the 
School except when special dispensation is given. 

The entrance examination takes place on July 11th and 12th, 1919. 
It includes only written papers and may be entered for in Algeria, France 
(principal centres), and abroad (French consulates). 

Places available after the examination may be assigned at the beginn- 
ing of the scholastic year to candidates giving proof of a general education 
superior to the average of that shown by competing students. Free audi- 
tory students may be admitted without examination at any time of the 
year. Information may be obtained from the Director of the School, 
or the Director of the “ Office de l'Alg6rie ", 10 rue des Pyramides, Paris. 

558 - Instruction in French West Africa: Tne school 0! Agriculture and Forestry; 
Foundation of the Institute of Agricultural Technology and Scientific Research 

4 at Bingerville. — Frav^u*, G , in the Rensnpn mcnt s cohmuiu\ cl documents publics 
par le Cnmtfe del' if / % que Occident ale Fian> etle Comih dit Maioc, Yeai 19 in, Nos 1 
and pp. 31*30 Pari-, 1919 

As in Indo-China (1), considerable attention is now being paid to edu- 
cation in French West Africa. The author gives the test of tlic decree 
of November 1, igiS, and criticises it. This decree fixes the general 
organisation of education in French West Africa. It provides for : — 

1) primary instruction (village and district school, courses foi adults) ; 

2) highei and professional primary education (to prepare agents^or lower 
posts in commercial and industrial administration) ; 3) higher Mussulman 
primary education ; 4) secondary education (colleges or secondary courses); 
5) higher technical education (to prepare agents tor the subaltern general 
staff). 

Other decrees (November 1918) reorganise the William-Ponty vSchool 
(instructors of the subaltern general staff), the Faidherbe School Ad- 
ministrative and commercial instruction), the Pinet-JUiprade Professional 
High School (designers, geometricians, artisan artists), the apprenticeship 
courses connected with the Government printing works, the School of 
Naval Mechanics, the School of Medicine and Veterinary Medicine, and the 
School of Agriculture and Forestry of French West Africa. 

Eight large special schools uiidei the immediate control of the Go- 
vernor General, foi which no expense will be spared cither for instruction 
or staff, will provide highei technical instruction for French West Africa. 
They will form a kind of West African University the different sections of 
which will be able to extend theii programme or increase their number 
according to the requirements of the country and the success of the un- 
dertaking. They will, however, retain a primarily practical character which 
will remain in touch with realities, and all the efforts of which will be 
directed towards improving the lot of the natives. 

To speak only of the agricultural question, the French West African 
School of Agriculture and Forestry will be established at Bingerville, the 

(1) 'see A Oct. I ')i is. No. 1068, an <1 A’ Nm., Kii 1 *, No. II il.) 
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chief town of the Ivory Coast. Pupils will be received on leaving Faid- 
herbe and trained for posts as agricultural agents on the subaltern general 
staff. The School of Agriculture and Forestry will depend on the Insti- 
tute of Agricultural Technology and Scientific Research which will be 
established at Bingerville, and will play the same part as the garden of 
Buitenzorg for Java, Peradeniya for Ceylon, the Bureau of Science tor 
Manila, and the Institute of Girai for Indo-China (1), 

CROPS AND CULTIVATION 

559 - General Classification of Climates by Temperature, Precipitation, and the Cha- 
racter Of the Seasons. — KopPEN, W., in Pclerm Mttteiluns’cn , Year LXIV, PI, 
S-pt.-Oct., pp 101-203 ; Pt. Nov Dei., pp. 211-21.8 -f- 1 Map. *{- 8 Fi^r-. Ontho, ior* 

This paper gives a detailed study of the classification and 
their distribution. This distribution is illustrated by a coloured map. 
The author bases his classification an two meteorological factors only 
— temperature and precipitation — and takes into account both their 
absolute values and their distribution throughout the year. He distin- 
guishes eleven piincipal types of climate, designated on the map by let- 
ters and different colours, a tew secondary, or transition types, 
numerous sub-types, designated by letters or groups of letters. The eleven 
principal types are : — 


I — Wnr ei.iMiTM op the tropical zone 


1) Tropical ram foiest clnnah 

At 

. ) Savanna thmiU 

In 

II — Arid clematis 


3) Suppi clun ih 

/;s 

j) lhsnl dim ih 

HU 


The thermal conditions of these four climates are identical — high 
temperature throughout the year and no winter ; they differ in precipita- 
tion, which decreases progressively from 1 to 4. 


III. — Temperate runy climate* 


3) lhy winter temperati chmalc 


( & 

“0 Warm (bv summer Umpuati chimb 


C s 

A Wet Umfinati. dimnti 
r — Subarctic climahs. 


a 

8) WlI coli wintu dumb 


i) 

u) fb\< cold vJinti.i climate 
— Snow climates 

• 

Dw 


10' lundiaclttmh £ 

3 1 W trnial s now r htmi F 


The bio-sphere (part oi the earth where life is possible) lies between 
two extreme climates — that of the desert (xero-sphere), and that of 
eternal snow (cryo-sphere). On cither side it is bounded bv the climate 
of the steppes (intermediate to the xeio-sphere and bio-spbere) , and that 


(1) l'oi the Iip-tjt’ile of Girai *ee R., Oct , igiS, No. 1918. (hd.) m 
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of the tundras (intermediate to the bio-sphere and crvo-sphere). In 
each of these zones life is possible, but much reduced. Thus, the flora 
of the steppes is composed of a few wild Gramineae only, that of the 
tundras of mosses. 

Limits of the principal type of climate. — The limit of the eternal 
snows may be considered the boundary line between the cryo-sphere 
and bio-sphere, that is to say the point at which the amount of snow that 
falls is equal to the amount that melts, this preventing progressive accu- 
mulation. It is difficult to determine this point exactly by meteorological 
data only, because this phenomenon depends on numerous factors acting 
in various degrees. In his study the author considers the summer tem- 
peratuie as the predominating factor, and the points at which the average 
temperature of the hottest month does not exceed o°C. as the boundary 
between the bio-sphere and cryo-sphere or, more exactly, the tundra and 
the cryo-sphere. 

To determine the boundary between the biosphere and the xero- 
sphere, or, more exactly, between the steppe and the xero-spheie, the au- 
thor uses the following combinations ol temperatures (in degrees centi- 
giade) and of precipitation (in cm.) They are based on the fact that, 
the more the temperature increases, the more evaporation increases 
and, consequently, the amount of rain necessary to prevent the forma- 
tion of a desert : — 


Temperature 

• ' 25° 

1 25-20° 

20-15° 

1 5-10 0 

10 5 0 

5 -o # 

t Desert Limit . . . 

Rainfall 

• 3, 1 

20 

1 2(J 

-M 

20 

lb 

I Steppe limit . . . 

<•4 

5 # 

1 52 


.JO 

32 


With the exception of the xero-sphere and cryo-sphere, tundias and 
steppes, all the other parts of the globe have temperatures and rainfalls 
adequate to the development of arborescent vegetation. They may be 
divided into three large classes 1) me gather mal zone (A), with constantly 
high temperature ; 2) mesothermal or temperate zone (C) ; 3) microthermal 
or cold zone ( D ). Between A and C lies the arid zone B. The point 
at which the average temperature of the coldest month is not below 
18 0 separates A from C, and the point at which the average temperature 
of the hottest month dees not exceed io° (limit of arborescent vegetation) 
separates D from the tundra zone E. The boundary between C and D 
is the temperature of the coldest month, — 2°. 

In the austral hemisphere, the isotherm — 2 0 of the coldest month 
does not apply to the land itself, and is nearer the pole than the isotherm 
+ io° of the hottest month, which crosses the southern extremity of South 
America. Passing from the equator to the pole, before reaching the 
boundary between C and D, the tundra is met, so that the austral he- 
misphere contains none of zone D, zone C forming almost the last conti- 
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nental climatic district towards the south. The tundra climate is re- 
presented very little. At Cape Horn the average temperature of the hot- 
test month is below io° (9.1 0 ), and that of the coldest month above — 2 0 
( — o.i° in July), so that, with the rising of the average temperature of the 
hottest month to above io° one passes immediately from the toundra to 
climate C. 

The other sub-divisions of the mega thermal, mesothermal. and micro- 
thermal zones are based on the quantity and distribution of the preci- 
pitation. 

Megathermal zone. — As a lesult of the uniformity of the tempe- 
rature, the effect of the rain is always the same, whatever the season or 
the period at which it falls. There are two climates — that of the conti- 
nually wet tropical forests, and that of the savannas, with a more or less 
long period of drought, which is never sufficiently long to prevent ar- 
borescent vegetation. 

Mesothermal zone. — In this zone, the equatorial boundary of which 
is fixed by the average temperature + 18 0 in the hottest month and the 
polar boundary by the average temperature — 2° in the coldest month, 
there are three climatic groups. These depend on the presence or absence 
of a dry period, and whether this period occurs in the hot or cold season. 
They are : — 

1) Hygro-mesothermal, or temperate wet climate, with no well- 
marked dry period, designated by the symbol Cf. 

2) Temperate warm climate, with a dry period in winter, desi- 
gnated by the symbol Civ. 

The boundary between Cf and Civ, which is the month of the warm 
season with the maximum rainfall, has a total precipitation ten times 
greater than that of the dryest month of the cold season. As this contrast 
decreases the Cf climate is approached more and more. 

3) Temperate warm climate with a dry period in summer, designated 
by the symbol Cs. This is the characteristic climate of the Mediterranean 
shores, and is also found, to a lesser extent, in other districts of the boreal 
and austial hemispheres California, coast of Chili between 31 and 38° 
of south latitude, south-western corner of Cape Colony, and some provinces 
of Australia. 

The boundary between Cs and Cf is the dryest summer month in which 
the total rainfall does not exceed % of the precipitation of the wettest 
month of the cold season. 

Microthcrmal zone. — There are two types of climate : — 1 ) with a 
wet winter (southern Europe and western Siberia ; 2) with a dry winter 
(eastern Siberia, Transbaikhalia, and Manchouiia). 

Detailed classification and formulae of the various types 
of climate. — In addition to the eleven principal types, the author makes 
a detailed study of the secondary, or transitionary types, and sub-types, 
and shows how to deduce the formula of 8ach by the use of the following 
alphabetical list of the symbols and their meanings : — 

£«•] 
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= Tropical wet climates ; average monthly temperature never below l8°. 

= Arid climates, 

= Temperate climates ; average temperature of the coldest month 
between i8° and — 2 °. 

= Wet climates with cold winters; average temperature of the coldest 
month below — 2°, that of the warmest month above io°. 

~ Tundra climates, average temperature of the coldest month 
between o° and io°. 

= Eternal snow climates ; average temperature of the warmest 
month below 0°. 

= High mountain climates (above an altitude of 9800 ft). 

= Steppe climatt . 

— Desert climate. 

= Average temperature of the hottest month above 22 0 . 

~ » » » » » below 22 0 ; more than 

four months with an avrage tempeiature above io°. 

= I/ess than four months with an overage temperature above 10° ; 
average temperature of the coldest month above —36°. 

= As in c, but average temperature of the coldest month below — 36°. 

— Constant humidity (sufficient rain or snow each month). 

= Annual variation in temperature as on the Ganges, with maximum 
before the summer solstice and the rainy summer season. 

— Very hot climate ; average annual temperature above i§°. 

= Unilorm tempe ratuie ; annual variation less than 5 0 . 

— Cold wintei climate ; average annual temperature below 18°; average 

temperature oi the hottest mouth above 18 0 . 

— As in k , but average tempei ature of the hottest month above 18 0 . 

— Monsoon rains ; climate favourable to tropical forests in spite of 
a dry period. 

— Frequent mists. 

=- Raie mists, but much moF are in the air in spite of the lack of 
rain, and jelativeh low temperature ^that of summer below 24 0 ). 

~ As in n\ but average summer temperature above 28°. 

-=- As in n\ but average summer temperature between 24 0 and 28° 

~ Drv period in summer, ) . , - . , 

=- Dry period in winter j in each ^nu.phere. 

ind w' = As in s and w, but with a rainy period towards autumn. 

md w” As in s and w, but with two rainy periods separated by 
a dry period. 

~ Thermal conditions as in the Sudan, with the coolest month after 
the summer solstice. 

= Thennal conditions as at Cape Verde, with hottest period in autumn. 

=~ Transition climate, with maximum rainfall at the beginning of 
summer and autumn, and dry period at the end of summer. 

= Transition climate, with maximum rainfall after the summer solstice, 
and dry period in the second half of spring. 

= Transition climate, with rare, but heavy, rain at all seasons. 
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Precipitation . 

Af ass At least 6 cm. during the dryest month. 

and . 4 s = At least 6, 4, 2, or o cm. during the dryest month, according 
to whether the total annual precipitation is 100, 150, 200, or 250 cm. 
respective}^. 

BW and BS =• Between the total annual precipitation (N) and the 
average annual temperature (£), the following ratios exist : — 

t = 25° 20 0 1 5 0 io° 5 0 o° — 5°. 

BW *= N < (t + 10) or N 35 cm. 30 cm. 25 cm. 20 cm. 15 cm. 10 cm. 
5 cm. 

BS = N < (2 t + 20) or N < 70 cm. 60 cm. 50 cm. 40 cm. 30 cm. 20 cm. 
10 cm. 

A, B, D = N > (2 t + 20). 

(VS = During the wettest mouth of the cold season at least tliree times 
more rain falls than during the dryest month of the warm season. 
Cw and Dw During the wettest month of the warm season at least ten 
times more rain falls that during the dryest month of the cold season. 
Cf and Dt — Smallei differences between the precipitations of the dif- 
ferent: months. 

By grouping together in different ways the symbols adopted it is 
possible to represent any kind of climate by a simple formula. 

Secondary or transition types. — Mention may be made of : — 

1) High mountain climates with uniform temperatures , in which the 
annual maximum variation in temperature is below 5 0 ; designated by 
the addition of the symbol 7 to the formula. 

2) Tropical forest climates. — In spite of a dry period, the 
rainfall is so abundant all the rest of the year that the reserves of water 
accumulated in the soil suffice foi the requirements of arborescent vegeta- 
tion during the dry period. Thus, on the coast of Malabar, where the 
total annual precipitation exceeds 200 cm., tropical forests grow even 
when the dry period lasts four months. This type ot transition to the 
savanna climate is included in the zone A, and receives the distinctive 
letter m : — Am. 

3) Very wet low-lying atmosphere along the coast of desert districts. 
These are opposed to the dry air of the continental deserts and of the 

steppes. There may be two different cases : — a) inland seas in desert 
districts ; along their shores the air is warm, moist, oppressive and unheal- 
thy ; formula — Bp (Red Sea, Persian Gulf, Gulf of California) ; similar 
conditions, but slightly attenuated, are found in the coastal district from 
Gabes to Alexandria ; formula = Bp\ - -6). In districts away from the 
equator, and, consequently , cooler than the previous ones (average an- 
nual temperature 12 to 20°), but similar to them, the water vapour conden- 
ses into mist, especially during the cold season ; this is the case in Peru, 
southern Chili, and the coast ot former German West Africa, and is ex- 
pressed by the symbol Bn. Similar condition, but with less abundant mist, 
are found in certain parts of the south coast of California, the south of 

[Mi] 
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the Atlantic coast of Morocco, aud on the south-east coast ol Somaliland ; 
they have the formula Bn', the letters n and n * being used to express this 
type of misty desert land. 

4) Climates transitional to that of the steppes (expressed by the let- 
ters x , x\ x”). These occur near the 40th parallel (45th in Europe, 
39th in North America, 37th in Australia, and 34th in South Africa), 
where the steppe climate comes into contact with the wet temperature 
climate Cf or the Mediterranean climate Cs . They are distinguished by 
maximum precipitation at the end of spring or beginning of summer, and 
in autumn, the second half ol summer being dry and clear (plain of the 
Po, Italy ; Castille, Spain ; central France ; Croatia ; Hungarian and Ru- 
manian plains ; Victoria State, Australia ; much of the interior of the 
United States). The distribution of rain in the prairies is very similar 
to that in the steppes of southern Russia, and the abunadnt precipitation 
during spring and summer are ol great agricultural importance. Sym- 
bol — x. % 

In Mexico there is a large stretch of land with a transition climate 
similar to that of the steppes, but the maximum precipitation occurs 
after the summer solstice, and there is a dry period in the second half 
of spring. Symbol — x\ 

In the austral hemisphere the temperate wet climate C f is represented 
but little ; it occurs chiefly in Uruguay and the 4 4 pampas " district of 
Ua Plata. The rain, though abundant, is irregularly distributed in the 
form of showers which do not penetrate the soil in such a way asHo assure 
reserves of water, but is rapidly lost by running over the surface. The 
steppe-like appearance of this treeless district is certainly due, not only 
to the winds, but also to the unfauvourable distribution of the rainfall, 
expressed by the formula x'\ These x, x\ and x ” transition types are 
included in the Cf zone. 

The following table shows the chief formulae of the eleven principal 
types of climate, the transition types, and .sub-types : — 



Pimcipal types 


Transition L\pes 


Sub tjpts 

I 

1/ 


Am 
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2 
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4s 



^ 1 

B S 
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4 
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Bn, Bn', Bp 
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1 

h,k,k' ( s , w) 

5 1 

Cs 

1 

— 

1 

I 

a, b 

0 

( u 

) 


1 

J 


7 , 

Cf 

( 

s 
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f 

f 
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1 

8 1 

Du 

1 
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Df 
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10 
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As it is not possible to reproduce the map, a list of the various climates, 
represented by their formulae, together with the localities or districts in 
which they are found, is given below : — 

Afw “ Cameroons, Seychelles, Batavia, Simsonhafcn. 

Afw* — Mauritius, S. E. of the Island of Celebes, New Hebrides, 
Porto Rico, Para. 

Afw ” — Dar-es-Salaam, Colombo, N. of the Island of Celebes, 
Greytown, Jamaica. I quit os. 

^4/s — Amboina, Finschhufen, Pernambuco. 

Ais = E. of Ceylon. 

Amw — Bombay, Akyab — Amw* — Aparri (Philippines) * — Amw'* 
Tenass'*rim. 

Aw — Senegal, Mozambique, Calcutta, Manila, Vera Cruz, Cuyaba 
etc. * 

Atv —Madias, New Caledonia, Matamoros, Ouyaquil, Ceara. 
Ait'** — Bangkok, Guatemala, Panama, Port on Prince. 

BShw -- Tiinbuctu, Khaitoum, Karachi, Alice Spiings, San Euis 
(Agentina), etc. 

Sits - Gabes, Baku, Tulaie (California), Calvinia, Port Augusta. 
BSk - Odessa, Barnaul, Denver (Colorado, USA) — 

Chubut. 

Bn — Swakop murid, lquique Bn’ Agadir - - Bp - Mas- 
saoita, Busohir Bp* - Alexandria (Egypt). 

BWh - Corn, Strangways (Australia), San Juan (Argentina), etc. 
BWk =-- Astrakau, El Paso (Texas, IJ. S. A.), 1/imay (Argen- 
tina,) etc. 

BWk' — Santa Cruz (Patagonia). 

( waj - Dtlhi, Hong Kong, Goiular, Mexico, Halls Cicek (Aus- 
tralia). 

( wa - Tsingtau, Kimlx >U\, Mackay (Austialia), Tatuliy (Brazil). 
('h’b - Piet ei mat it /-bin g, Nova Fiiburgo (Brazil) 

(\i >i ~ Addis Ababa, Quito, etc 
('s a - Naples, Smyrna, Saci nnetito, Adelaide. 

C'b Ojjorto, Situ lTaiicisco, TJie Cape, Valparaiso. 

( ja ~ Nagasaki, New Oilcans, Biisbane - C fax " — Buenos 
Aires. 

Cjh - H imburg, Melbourne, Auckland, Valdhia, Curitiba. 

( f\ - Milan, Budapest, Bucar^st, Saintl/uiis, Port Elizabeth. 
Chimax (Guatemala), Cinchona Plant (Jamaica) Bogota. 
- Omaka, Cleveland 
- Riga, SitkT, Montual 

Hapaianda, Tobolsk, Yukon, Fc rt York. 

Pekin -Dub - B1 igowetchrusk - 1)ki 
~ Iakoutsk. 

Nova Zembla, Kerguelen, Cape Horn, etc. 

Santis, Pikers IVak, Mount Washington. 

Kameruiipik, Antis ma. 


,1 


i 


10 


s 


( II 
Dia 
Djb - 
Die 
Du'u 
Died 
E - 
EH ■- 
Ell t - 
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I F = Mac Murdo Sund, Snow Hill, etc. 

jF 7 /*==Mont Blanc, Gaurinsankar, Mount Elias, Orizaba, Aconcagua 
FHi*~ Klimandjaro, Chimborazo. 

(*) Calculated. 

The author also studies the schematic representation of the distri- 
bution of climates over the world, prehistoric climates, relation between 
climate and soil, and influence of climate on civilisation. 

560 - Obsarvations on Dry Farming in Italy. — jovino s , i n u s umom spenmntaii 
a ‘iane Halt w*\ Vo 1,11 Pt 1 2, pp 60 121 M»d<nid, 1919 

I. - ■ Climate op the most arid regions op Italy. - - According to 
Widisoe's classification (1), the Girgenti district, in the south of Sicily, 
has a higher annual rainfall (512 mm ) than 55 % of the land area of 
the terrestrial globe and should be classed among the sub-humid soils. 
But the rainfall, in spite of its importance, is not the only factor controll- 
ing climatic aridity ; with it should be associated the thermal factor, which 
completes the idea of aridity and makes it possible to distinguish 4 diffe- 
rent types of climate : - warm-dry and cold-dry, warm-humid and 
cold-humid, the first of which has a much more accentuated character 
of aridity than the second or third. 

In Italy, the most arid soils (sometimes owing to the lack of rain 
and the burning heat of the summers) are found in the provinces of Ta- 
ranto, Giigenti, Cagliari and Foggia, occupying the plains of Metaponto. 
Terranova, Campidano, and the Tavoliere in Apulia lespectivelv. The 
latter is distinguished from the others, less by its lowest annual udohietric 
average (473 mm ) and by its higher summer temperatures (average and ma- 
xima), than by the nature ot its climate, not marine as tlu 3 first, but 
continental, so that “ sulla ” (lledysarum coronamm) doe& not grow 
wild and Citrus spp. and the carob-tree do not prosper there. These recent 
observations confirm the classic opinion, according to which the sitiuulosa 
Apuha was considered the most arid territory in Italy, and show the cli- 
mate of the Tavoliere resembles that of Tripolitania on the one hand and 
that of the " Far-west ” in Amcrier on the other. 

In fact, the climate ot the Apulian Tavoliere is characterised by the 
following data : - 

Tempcratutc : Absolute minimum, -~7.5°C ; absolute maximum 
+ 43 ' 

Maximum monthly oscillations between ?5 4 0 in wintei and 34.8° 
in summer. 

(t> Widisoe in hi 1 * w uk < dul< I Ihy I mmtn a t divide diy 1 nul mm 1 ui i>pe- 
Ai'Usml , lecavingU s than 25 \ mm of rain pa yen' and wupying 2S% of the jaud 
aiej of the ghibe 

$ muudsivls icui\ing2Si so 8 mm of ra»ii per >enr .ltid occupying 30 of the laud 
are r of th*» globe 

Sub humtd so Is receiving yn* 7 0’ mm o' rain pci yc.ir am 1 oc up\ing 10 % of the 
Jatir* area of the globe 

Huiw l so h, receiving 762 mni of ram pel ycai and ouupying 35 % of the land 
tiiea of the g ubc 
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Mean daily oscillations between 6.4° in winter and 11.6 0 in summer. 

Relatiuc humidity of the air * little, varying between 37 and 61 %. 

Clearness oj sky : vejy great. 

Rain : varies much according to the year, even during the course 
of any given month ; generally more abundant in autumn ; spring never 
dry, in contrast to summer and occasionally to winter. 

In the Tavoliere, the distribution of the rain resembles that known 
as the “ Pacific Noith- American ” (to the west ot the Rocky Mountains), 
but, while the dry-fa iming in the* U. S. A. is carried out undei cold-arid 
climates, the Italian form is worked in regions having a warm-arid climate; 
besides, ft is also different fiom the classical dry farming of Central Europe 
(where more than a metre of rain falls annually) and Upper Italy. 

To obtain an idea of Italian div-farming, it suffices to study it in the 
great " appulo-lucana ” (Apulia-hucania) zone of plains, of an area of 
700 000 to 800 000 hectares, for it iucludes : - * 1) the most arid territories 
of Italy ; 2) the two types ol climate — continental and marine ; 3) the 
greatest ceroal-giow ; ng regions with extensive culture in Italy, where is 
found the system characteristic of extensive Mediterranean dry-tarming 
known as " del maggese ” (of the fallow). 

II. - - Soil of tiik most arid regions of Italy. — The characteris- 
tic of the soil of regions with a dry climate is, according to Hilgard, tl.e 
tact that the weathering of the rocks hardly goes beyond the physical 
stage, that is, their chemical composition is little modified, so that the 
resulting sand is less siheious than silicated and does not form (as is usually 
the case in humid regions) poor soils, but rather rich ones. In fact these 
sandy soils are simply the primitive rock in a pulverised state, slightly 
lixiviated by water and, consequently, having lost very little of its soluble 
fertilising constituents, in contrast to clay soils, of hydrolytic forma- 
tion, in humid regions. As a proof of this fact, Hir card has shown that, 
in the United States, the solubility of the soil in hydiochh'ric acid increases 
vary much with the aridity of the climate. At the same time the average 
coefficients of " microsolubility ” (or infinitesimal solubility) in w r ater 
also increase, so that an arid climate appears to be that which best accu- 
mulates and conserves the fertility ot the soil. Under an arid climate, 
the fertility of sandy soils is the sum of three fertilities : chemical, phy- 
sical, and biological, added to by the good aeration. 

In the “ appulo-lucana M zone ot plains the rocks that hive given 
rise to the agricultural soils arc : - i) the subappenine pliocene day ; 
2) the water-bearing yellow sands ; 3) the volcanic rocks of the Vulture 
(which have furnished augite, abundant in these soils) ; 4) the abundant 
compact secondary limestones and the pliocene calcareous tufas forming 
the ranges of Gaigano and Murge. 

In all the calcareous formations of Apulia, (nearly always covered 
with "terra rossi ” fred soil]), "carsic ” erosion frequently occurs, owing 
to which the r un w r ater rapidly disappears in the sub-soil, thus* making it 
difficult to make use of the surface irrigation usually carried out on soils 
with a compact calcareous sub-soil. 
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The lateritic “ terra rossa ” ocaus cither as cement in conglomerates 
of limestone pebbles, or alone (the 44 matine " of the Metaponto region and 
the 44 bolo ” of the Uecce region), when it forms^a very degraded and steril 
soil, with a good texture in winter, but veiy hard to work in summer. 

Generally speaking, in Apulian soils, rich materials (subappcnnine 
clay, sand from volcanic eruptions and particularly silicated sands) predo- 
minate over poor materials (silicious sands and lateritic 44 terra rossa "), 
as is shown by the analyses quoted by the author and by the heavy crops 
of cereals (30 quintals and more to the hectare) that he has observed in 
several localities. 

The arid soils of Southern Italy tend to give up large quantities of 
soluble salts to water, an aptitude favoured by the presence of lime ; but 
this fact should not be taken as indicating a relatively rapid diminution 
of the fertility, as the dissolved matter can be largely found there still, 
in the solutions circulating in the soil. On the contrary, what is lacking 
in the southern soils that have been long cultivated is a reserve of humus 
and rapidly assimilable phosphoric acid. 

The saline and alkaline soils are not very extensive, but simply form 
small areas scattered here and there. What appears more frequent in 
many regions, especially in the lower lavoliere, is the richness of the 
sub-soil in 44 macrosoluble ” salts (soluble in appreciable quantities) of 
marine or continental origin ; but, in order to prevent this subterranean 
salinity from harming the crops, even in summer, it is sufficient^ prevent 
the saline solution from rising through capillary action by summer cul- 
tivation (“ arrusso ”, etc.). 

Under arid climates, the porous, aerated soils, permeable to rain- 
water down to great depths (which allows of sowing 41 in corio ", i. e., on 
unworked ground, very much practised in Southern Italy) is little different 
from the sub-soil as regards its uiineralogicat and chemical natuie, as in 
the case in humid climates, where the sub soil is often more clayey than 
the soil. On the contrary, inste; d of a clay sub-soil an impermeable cal- 
careous crust (called 44 carapace ' in Franc* and 44 lianlpan ” in North 
America) is often formed, the presence ol which makes surface irrigation 
difficult or even injurious. In Apulia, this ciust (called “ crosta ” in 
Italian) is generally not more than 50 01 60 cm. in depth. 

The geological structure of the Tavoliere is very simple : — it consists 
of marine quaternary deposits arranged in horizontal layers ; under the 
vegetable soil there is often a crust first, covering about 30 metres of a 
complex including alternate layers of clay, sandy clay, conglomerates, 
intercalated between layers of sand that is often water-bearing ; under 
this quaternary complex are blue and grey pliocene clays, with frequent 
intercalations of water-bearing layers. 

The farmers of Capitanata distinguish 8 types of soil - 

1) “Terre ischie”: or calcareous-clay soils formed by recent 
alluvia, especially at the expense of the pliocene marls ; subject to splitt* 
ing in summei ; producing hard wheats for which the winter rains suffice, 
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while those of spring may, if abundant, cause it to be laid and suffer 
disastrous attacks of rust. 

2) " Terre rosse" (red): lying mostly on conglomerates, poor. 

3) " Terre ferrigne ” : containing ferric laterite mixed with a lot 
of fine silica ted sand (loam) and very small quantities of clay and lime ; 
easy- working when they are humid, but very hard when dry ; fertile and 
sought after for growing vines, tobacco and other potassiferous plants. 

4) " Rad it i ” : soils common in the Foggia region ; grey in colour 
deep and profiting much from the spring rains ; hardening greatly in sum 
mer, but without cracking ; contain lime and often remains of 11 hard- 
pan ” ; their tendency to form a surface crust, even in winter, makes it 
necessary to sow wheat very thinly ; this crop suffers much from frosts, 
but little from rust, docs not tiller much, ripens early and produces wheat 
of the best quality. 

5) “ Terre crostose ” : having hardpan at a slight depth and some- 
times even on the surface, they only give a crop if it rains in spring ; most 
of them are not cultivated, but used as pasture, with or without shrubs 
or trees ; these do very well and might be -cultivated ; irrigation cannot 
be carried out on these soils. 

6) “ Sifglioni ” : dark-colured, deep soils with a good texture, 
containing much fine sand, little organic matter and still less lime ; are 
amongst the most fertile soils; their luxuriant vegetation hardly suffer^ 
at all from frosts or lust. 

7) “ Terre focal erne ” : dark-coloured, sandy soils, poor in lime 
and organic matter, of finer texture and more sensitive to drought than 
the “ suglioni ” and fertile owing to their richness in volcanic products. 

8) “ Areniti ” : soils common o the coast , formed by silicious ma- 
rine sands containing 10-20 % of lime and generally less than 1 % of so- 
luble salts, amongst which sodium chloride predominates; very “ greedy ” 
for organic matter ; excellent tubers, roots and ve >etables, which grow 
to huge sizes in them, on the contrary to what is generally observed in 
dry sandy soils. 

III. — Biological characteristics of Italian dry-farming. — 
In elaborating their dry matter, plants are obliged to consume much more 
water in arid climates than in humid ones (in the U. S. A., it is reckoned 
than 750 kg. of watei is transpired per kg. of dry matter in the first case, 
against 400 kg. in the second ) But, very fortunately, arid soils have cer- 
tain factors that tend to limit this consumption of water : thus, it dimi- 
nishes greatly with the concontiation of the salt solutions circulating in 
the soil, and also with the presence of lime in it, which shows how important 
liming and other improvements using lime are for and soils. 

In addition, the plants themselves help to decrease transpiration by 
taking on a xero phytic (adapted to dry conditions) and halo phytic (adapted 
to salinity) habit of growth, owing to which their size is diminished toward 
a sub-divarf condition. This is why, in Sicily and Sardinia, the native va- 
rieties of wheat are shorter than the native varieties of continental Southern 
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Italy, and why their ripe ears are abundantly furnished with a red or even- 
black pigment (as with the Sicilian variety known as ‘‘ scorzonera ”). 

Arborescent crops predominate in Italian dry-farming and give it its 
characteristic aspect, the crops being chiefly vines and olives, which are 
most suited to the special conditions, followed by almonds and figs. In 
fact, the vine tolerates 2 % of salinity in the soil, the olive 1.8 %, the al- 
mond and fig 1.2 %, whilst the mulberry does not tolerate more than 
0.2 % ; in the southern coastal zones, the salinity may reach I %. 

In these arid soils of the south, the vine does best ; thanks to the ae- 
ration and lack of humus its tissues lignifly rapidly, while its roots suberise 
easily, so that it can resist phylloxera, especially when the lack of lime 
leaves the acidity of its root sap unchanged ; amongst the most resistant 
varieties is that known as “ turchesca ” (most liked and grown, in Apulia, 
for table grapes), followed by “ prunesta ” and “ somarello . 

The mulberry, however, is unsuited to arid soils, because it has to 
produce leaves, not fruit, and is still less suited to saline soils (see above). 
Neither are the Pomaceae successful ; their fruit, though very scented, is 
often leathery. 

Amongst forage plants, the legumino.sae are mo^t suited to arid soils, 
both on account of their deep tap-root, their capacity for assimilating 
atmospheric nitrogen and by the high acidity of their root sap, owing 
to which they can enrich the ascending sap more than other plants. In 
fact, the number of Wild species of Teguminosae in Italy increases from the 
north to the south. In the south the most important are theTucernes, 
which do well in soils poor in clay and lime, especially Mcdica^o falcata 
(with yellow flowers) and M. varia (with flowers varying from yellow to 
blue) “ sulla ” (Hcdysarnm coronanitm), which likes clay or marl 
soils in a maritime climate, owing to which it is not present on the Tavoliere 
with its continental climate, being replaced by Hulysarum spinosissimum 
(« sulla caprina” or “ sevo pecorino ,# ). A defect of sulla hay is its coar- 
seness ; to decrease it, two cuts should be taken, one in winter, which is 
given green or as silage to stalled cattle, and one in May, which gives a 
tender hay of better feeding value than clover ; by this means, the crop 
is increased by 25 %. Another leguminous plant of importance in the 
south is beans for seed, but it is being less and less grown, and the author 
says that it would be better to replace it by forage leguminosae. From 
experiments made in a demonstration field near the Vulture, the author 
has concluded that *- 1) a leguminous meadow suffers less from drought 

than leguminosae giown for seed ; 2) in very d^y years, chemical manures 
are harmful directly to leguminosae grown for seed and indirectly to the 
wheat following after ; 3) in a dry year, exuberant vegetation in winter 
and spring is very injurious to the production of seed. 

As regards cereals, the hardness of the grain increases from north to 
south, from the sea to the continent ; it generally depends on a higher con- 
tent of organic nitrogen and of gluten, which in turn depends on a greater 
stipply of heat and light. Prof. Giglioli is, therefore, right in the ^ opinion 
he has long held that the arid South furnishes the best seed grain in Italy. 

[Mfl 
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561 - The Hygroscoplclty and Hydrological Importance ot Moss. ~ I'icciou, l .n 

Le Staetotn spcnmentalt a^rauc t taham, Vbl 1 , 1 , Pt 7-8, pp 312 115 M d'in, ir,i\ 

It has been observed that the mossy covering of wooded land, besides 
fertilising the soil slightly, also protects it from sudden changes of tem- 
perature, decreases evaporation and, acting like a sponge, holds a large 
amount of water, thus preventing the surface layer from being washed 
away, especially on rocky slopes. 

As direct experiments on this subject were lacking in Italy, the author 
has made some, determining the capacity for soaking up water of thick 
carpets of moss in the natural state. As soon as gathered, the tufts 
of moss were soaked in a bath of water for half an hour, then left to drain 
for another half hour until they parted with no more water, then weighed ; 
they were next dried in the sun in a well- ventilated place until the volume 
of water was reduced to 12-15 %, then weighed again. The results, given 
in the appended table, show that a square kilometre of steeply sloping 
land covered with moss, holds and conserves for the woods, streams and 
the atmosphere, from 1 000 to 3 000 cubic metres of water which would 
otherwise drain into the valley to swell the torrents and rivers at times 
of high water. 


Species 


AnUtnchia curtiptndula 
Dtcrcmum scopanutn . . 
Homalothicium scricmm 
liylocomtum splendens . 
H. triquetrum .... 
Hypnum molluscum . . 
Isothecium myurutn . . 
Leucodon sciurotdcs . . 
Mmum undulatum. . . 
Thuidtum tamar annum 


r 

Weight, in gra of 1 sq. metre 

Quantity 

Number of 

of moss 

(in cm or cm ) times the moss 

- 

— 

of 

has 

drained in the 

soaked 

water retained 

retained its 

air 

with water 

by 1 sq m. 
of moss 

own weight 
in water 

351 

2 229 

I 878 

5.85 

2 47 

2 IO7 

I 860 

751 

II ? 

I I67 

I 050 

897 

417 

2 770 

2 131 

5 - 1 * 

! ^7 

3 5<>7 

2 8lO 

*• 7 * 

302 

1 152 

> 760 

7.04 


3 007 

2 649 | 

7 10 

| I2S 

981 , 

858 

O.97 

678 

1 5 r >2 

2 884 

4.25 

283 | 

248 2 

2 I99 , 

1 7-77 


562 - Soil Acidity as Affected by Moisture Conditions of the Soil - Conner, s n,m 

the Journal ot Aqruu'tutal Research , Vol XV, Vo. 0, pp. 321-3^9 4- Hib .ogiaphy (f 
7 P.ib ication^ Wi-hiiitfloti, V vrnibi 1 , iqiS. 

It has previously been shown that drained soil is less acid than un- 
drained soil. To throw more light on this subject the author studied five 
typical Indiana soils under controlled moisture conditions. The soils 
studied were : — 1) a yellow silty clay ; 2) a whitish silt loam ; 3) a brown 
silt loam; 4) a black peaty sand ; 5) a dark brown peat. The experiments 
lasted one year and were made with pots. At the end the acidity was found 
to vary with the different moisture contents. Soils rich in organic matter 
were most acid when completely saturated, whereas soils poor in organic 
matter were most acid when half saturated. Potassium nitrate extracts 
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of fully saturated soils contained more iron in the ferrous forms than less 
-saturated soils. 

Fully saturated mineral soils had a higher content in soluble manganese 
but a lower content in soluble aluminium than other soils. 

The measurable acidity of acid soils dejjends largdy on the different 
conditions of moisture and aeration. The variations are due to chemical 
rather than physical changes in the soil. 

The acidity of damp soils is due’to leaching of the strong bases, remo- 
val of the bases in crops, the decay of carbonaceous and nitrogenous substan- 
ces, and the liydroysis of the mineral compounds and organic matter. 

5b ^ - The Solubility of the Soil Potash in various Salt Solutions — TRErssnu, f, k 

m S oil Sett no , V >1 VI, N) pp Bib lOgrapliy ot jij Pub i^itiou** IU1- 

tnnoic , S<. ]>tuub< i njiR 

Text books contain much contradictory and unreliable information 
on the power of sodium, calcium, and magnesium to replace potassium in 
soil and to make it available for plants (i). The author made a series of 
experiments on the liberation of potash from the soil by salt solutions in 
different types of loam, sandy loam, silt loam and humus loam soils. 

He found that calcium sulphate increases the solubility of potash iu 
some soils. This action is much more marked on .sandy parts of the soil, 
and explains why only some soils benefit by the application of gypsum. 
Bi-calcium phosphate and tri-calcium phosphate lia\e very lfbtle effect 
on the solubility of potash m soil, and mono-calcium phosphate seems even 
to decrease this solubility. It would appear, therefore, tint any effect super- 
phosphate has in making soluble the potash in soil is due to the calcium 
sulphate it contains. 

Carbon dioxide and calcium carbonate solutions increase the solubi- 
lity of potash in silt loam. Sodium salts aic sufficiently active to dissolve 
potash in soils, and the action of sodium chloride increases with its concen- 
tration in the soil solution. The r act that beets require sodium for com- 
plete growth may explain the beneficial action of salt on certain crops. 

564 - Soil Factors Affecting the Toxicity of Alkali. ~ Harris, r s ,m<i Pittman, d w , 

iiitht Journal nl h*ncultnial A Vol X' , No s, pp zBt* 0 f -?7rig-» Washing 

ton, N \einbu 1, 1 c> • 8 

The aim of the investigations described was to determine as exactly 
as possible the quantity of the various salts necessary to crops in arid soils. 
Over 12 000 determinations were made of the effect of alkali salts on the 
germination and growth of wheat under varying conditions. 

.In sand cultures the size of the particles does not influence the toxicity 
of the alkali Loam soils tolerate alkali better than sand or clay. When the 
coarseness of the loam varies, moisture is an important factor with regard to 
the tolerance of alkali as is seen by the behaviour of the plants. 

(1) See R 1 \ 1 ) , 1 0* 9, N'* 15- (FJ ) 
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Organic matter increases the resistance of plants to alkalis when the 
soil contains sufficient moisture but if the content in organic matter is 
high and the moisture supply low, the power of resistance decreases. In 
general the resistance to alkalinity increases with the moisture content up 
to the maximum for a good crop. 

The toxicity of sodium chloride and sulphate seems to depend to a certain 
extent on the relation between the salt concentration and the percentage of 
moisture, but the toxicity of sodium carbonate is largely influenced by the 
presence of organic matter which removes large quantities of sodium car- 
bonate from the soil solution. 

Conclusions. — 1) I v oam ‘-oils and soils with a high water-holding ca- 
pacity may be successfully cultivated even though their alkali content is in 
excess of that of other soils. 

2) Soils in which alkali decreases the yields should be kept as moist 
as is compatible with good plant growth. 

3) Manure, or other organic matter, may prove beneficial to alkaline 
soils, especially those rich in carbonates. 

565 - Reaction of Hawaiian Soils with Calcium Bicarbonate Solutions its Relation 
to the Determination of Lime Requirements of Soils and a Rapid Approximate 
Method for the Determination of Lime Requirements of Soils. — Johnson, m o , 
iti the Jon nil of Inlu bull mf I n imam Chtm'sti\ Vol N No 1, ]>]> 31 3} -f- 
1 l«'»g Ki^tori Pt Tnmni' t o»8 

The importance of liming for maintaining the fertility of the soil' is so 
generally recognised that many methods for determining the lime require- 
ment of the soil are in existence. Most of these methods are, however, based 
on reactions which do not correspond to conditions in the field. When lime 
is applied to the soil in the anhydrous (CaO), hydratous (CaO* H 2 ), or carbo- 
nate (CaCO 3 ) form, the principal reaction of the fertilised soil appears to 
be with a calcium bi- carbonate solution The absorption of calcium bi- car- 
bonate solutions by soil increases with the duration ot contact and tends to 
a state of equilibrium. In proportion as the concentration of the calcium 
bi-carbonate solution decreases, however, the total absorption decreases, 
whereas an increase in the absorption percentage of the calcium bi-carbo- 
nate would show that at a given concentration, absorption would be com- 
plete as a result of prolonged contact with the soil. The total quantity of 
calcium carbonate, expressed in percentage of the weight of the soil, in a 
solution wh'-'se degree of concentration marks the point of complete absor- 
ption by a given snil, 'represents for this soil a definite absoibant power 
which the author calls the “ absorption minimum ”. 

The author proposes the following method for determining the lime 
requirement of the soils in Hawai — 200 cc of an N / 100 solution of calcium 
bi-carbonate are poured into a 500 cc. Erlenmeyer flask and 10 gm. of the 
soil to be examined added. The flask is well shaken for 10 seconds and the 
contents poured on to a filter, 100 cc. of the filtrate are then ‘titrated wih 
N / I0 nitric acid using methyl orange an an indicator. The difference be- 
tween the titration of 100 cc. of filtrate and an equal volume of the original 
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solution is proportionate to the calcium carbonate required by the Soil. 
By multiplying this amount by io the number of tons of calcium carbonate 
required by 2 000 000 lb or 1 acre of soil is obtained. A difference of 0.1 cc. 
of N / I0 nitric acid in the titration is equal to an absorption of 0.01 % of cal- 
cium carbonate by 10 gm. of soil. 

566 - An Accurate Loss- on- Ignition Method for the Determination of Organic Matter 
in Soils — RAiriER, J V , 111 I he Joumil of i'nci*Hunl inrf fnnncinn Clm’istiv, 
Vol X No 6 pp 419 41-2 + * Tib e 4 * 3 Figs Hatton, Pa , June, iqi 8 

The inexactitude of the results obtained with the usual method of igni- 
tion used to estinute the organic matter of soils is due to the presence of 
hydrated, carbonated and unoxidised, minerals. To eliminate this source 
of erroi the author proposes to digest first the samples of soil in the warm in 
a nnxture of dilute hydrochloric and hydrofluoric acids which only dis- 
solves a minimum amount of organic matter The soil is then ignited. This 
method gives mote exact results than the usual simple method of burning 
and even than the determination of the organic carbon by the difference 
between the total carbon and inorganic carbon 

567 - Determining the Absolute Salt Content Of Soils by Means of the Freezing- 

Point Method. — notJYoncos G I uni M\cCool, M M , m the Jouttuil of A uultura 
Risen cl Vo^ \\ No (> pr> 331 W shmgtcm Novimbii it, 191K 

The determination of the concentration of a soil solution by measur- 
ing the fieezing point directly m the soil mass (1) is an excellenh^nethod of 
determining the absolute salt content of soils It was found that, with 
a relatively high moisture content, the effect of unfree water on the salt 
concentration of the soil is negligible in practice The following method is, 
therefore proposed for a comparative study of the absolute salt content of 
different kinds of soil - 15 gm of air-dried soil are put into a freezing tube 

containing 10 cc of distilled water, and the freezing point determined by 
the usual method. By the freezing point depression it is easy to calculate 
the salt content of soil in parts per million (2) When the soils are light, it is 
best to use 20 gm per 10 cc. of 'water, and, when they, are alkaline, 1 gm 
per 5 cc of water. 

Previously it was only possible to determine the concentration of soil 
solutions under varying moisture conditions ; by this modified method the 
absolute salt content of different soils may be determined P and these salt 
contents accurately compared 

568 - On a Very Dtficat* Reaction of Copper Applicable to the Analysis of Ash and 
Arable Soils. - Maqui nnb 1 an 1 Demoussy r. 1 the ( >*»/»/<? Hindus eh l 4 cadtw 

d s t"e s V t(o N 10 p 1 if ■* P 1 js At 1 hi) km ) 

A sufficiently concentrated solution of ash in hydrochloric acid, freed 
from iron and manganese, and treated with potassium ferrocyanide, 

\l) liOUYOTXOS 11(1 MuCOOL UK lilt (1 , S e t\ I'b COT 9 Iso IS 1 § III (/ 0 
( 2 ) \ (1 i) e-Mon of o no* C is 1 oiHilcud 1 quil to 100 m 1 unit hs S 1 Tjot youCos, G Y 
Furth"! S ude^oath F e /ing P »int h >w ring of soils, in Michi an Iqitcnltmal Expmmcnt 
Station Itcfnual Bulletin No 31, nno. (Ed ) 
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usually turns a yellowish pink, showing that copper is present. But this 
coloration is usually not stable ; it becomes attenuated, leaves the so- 
lution turbid and finishes as a blackish precipitate with a bluish tinge. 
The authors investigated the cause of this anomaly and found that it is 
due to the presence of zinc, which generally occurs with copper m plant 
organs. The precipitate only forms when the solution contains both the 
metals (which proves that the reaction of which it is the result can only 
take place between “ sols ° and not between “ gels ”). The blue colo- 
ration attains its maximum density when four or 5 times more zinc 
is present than copper. It is the most delicate of all the inorganic reac- 
tions that can show the presence of very small quantities of copper . 
the blue tint of the precipitate is still perceptible in a solution containing 
only 1 to 1.5 mgm. of copper per litre, but the zinc and copper must 
be present in suitable proportions and the solution must be quite free from 
nitric acid and iron. Below is given the authors' description of their 
method, which has the advantage of being quicker than the classic pro- 
cedures and, moreover, requires only very small amounts of material : - 

The ash (from 50 to 200 mgm.), calcined in a quartz crucible in the 
presence of a few drops of nitric acid and a slight excess of sulphuric acid 
(to render most of the calcium insoluble), is treated with 1.5 cc. of 5 % 
sulphuric acid and boiled for 20 minutes. The liquid, together with the 
water used to wash out the crucible, is placed in a tube, centrifugated and 
then electrolysed. After 12 hours, the cathode is washed with a few 
drops of warm nitric acid and a little water, then evaporated and calcined ; 
a few drops of hydrochloric acid are added and the solution is washed 
into a tube (2 cc. of liquid) ; 2 drops of T.104 % zinc sulphate solution and 
I drop of 10 % potassium ferroevanide solution are add^cl. The colour 
of the precipitate can easily be compired with that (f types with a 
known copper content ; so that the weight of copper in the solution can 
be ascertained approximately. 

With this method the authors found quantities -of copper lauging 
between 3 and 5 mgm. per kg, in a number of seeds (wheat, maize, peas, 
French beans, castor-oil, etc). By means of this method the copper in 
arable land can be detected and ascertained approximately ; for the 
reaction only 5 grn. of matter are required. 

569 - Resul s of Manurial Experiments on a Pea 4 Soil in Holland — mcldff, 
A. G., M ijer, C. a <1 Hi dig, T .,i 11 the Vtnlag n v in Laulb'uwkundige OvhrxcK- 
kingen der Rykslandbouwfvocfstnttohs , Nr. pp, 1^7 t-m -f j 1 -f z 1 ) Tables 
Thf 1 Hague , 1 "i*. 

Results of 35 years of manurial experiments with chemical manures 
on a peat soil that had been cultivated for a long time, and which had 
been given farmyard manure in the last few years before the experi- 
ments were started. The experiments had the object of ascertaining 
whether the substitution for farmyard manure of chemical manures (ni- 
trogen, phosphoric acid, potash and lime) ftould maintain the fertility of 
the soil. The crops grown were potatoes (several varieties), rye and oats, 
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The authors found'-that, in this peat soil rich in humus, the exclusive 
use of chemical fertilisers maintained the fertility at the same level during 
the 35 years of the experiments, provided that the ratio bases : acids was 
always well balanced. Farmyard manure applied alone, or together 
with chemical fertilisers, or alternately to them, did not show any superior 
fertilising value to that of chemical fertilisers used alone. 

The potato, which is especially exigent as regards potash, requires 
little nitrogen and still less phosphatic manure. Rye has the same requi- 
rements , oats, on the contrary, have special need for nitrogen, are less 
exigent for potash and still less for phosphoric acid In any case no 
single one of the three chief fertilising elements (nitrogen, potash, and 
phosphoric acid) can be excluded from the fertiliser applied to this peat 
soil without reducing the crop yield. 

Some special observations are also given, Farmyard manure gave 
good results with potatoes (first year of cultivation), but the following crop 
(rye or oats) was not successful 

The best results were obtained with a complete fertiliser mixture 
containing nitrogen in the form of nitrate of soda A fertiliser mixture 
without potash gave poor results * — the cpigeal part of the potato was 
undersized and had a characteristic brownish colour ; with oats and rye, 
the grain wa* too small and light, while the straw was very brittle A 
fertiliser dressing excluding nitrogen gave the same poor results, but the 
lack was less pronounced when phosphoric acid was exclude^ from the 
mixture. When the various chemical fertilisers were applied separately, 
the results were hardly anv better, except that the crop obtained with 
potash alone, though lacking as regards quantity, was sometimes satis- 
factory as regards quality. In conclusion, in a complete mixture of fer- 
tilisers, nitrate of soda proved to be much better than sulphate of am- 
monia. 

570 - The Fertilising Value of Activated Sludge - Nasmith o g. hIMuKay, r p, 
in Hit Journal of Industnaf and bn intinn* ( h mist v, V<>1 X No s pi TM- 4* 
7 1 ' !T 1st >u, P 1 , M tv 101 S 

The most important problem to be solved with regard to the disposal 
of sewage is that of the economic concentration of mud The discovery 
of the so-called “ activated mud " method has necessitated the devising 
of a method for separating this new type of residue from water,’ and the 
fertilising value of this residue makes the problem still more pressing. 

By the " activated mud" method, finely divided air is blown into 
the sewage. After a certain lapse of time the mud which settles has 
valuable proj>erties when mixed with fresh sewage by means of the same 
aeration method. The organic matter is rapidly oxidised, the intestinal 
bacteria are destroyed and nitrates formed 

The mud thus obtained contains, like other mud, Q5 % of water, 
but the treatment of sewage water by the method in question is very 
promising because the fertilising value of the mud is very high and the 
benefit derived from it would repay the expense of separating it from the 
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water. A large part of the fertilising value of town waste would thus be 
preserved and would largely contribute to the maintenance of the supply 
of humus and nitrates in the soil, as well as increase its fertility and pro- 
ductivity. 

The author mentions comparative experiments made by him on dif- 
ferent vegetables with activated mud and ordinary mantue, mud from 
an old deposit, humus from a brush filter, and cistern mud, all dried in 
the air and used on similar plots. As compared with manure, activated 
mud gave an increase of yield of 40 % with early radishes, 103 % with 
lettuce, 77 % with beans, 138 % with beets, 316 % with late radishes, 
291 % with tomatoes, and 87.1 to 55 4 % with onions, but no increase 
with carrots. The activated mud used in the experiments contained 
2 * 5 o % of nitrogen and 2.46 % of phosphoric acid. That used by Bartow 
and Hatfield contained 6 3 % of total nitrogen and 2.69 % of phos- 
phoric acid (1). 

571 - Investigations into the Utilisation of Raw Mineral Phosphates in the United 

States.- I W'G;am\N W , ami W\GVi R R C , The \«ricuUur il Av ill ib ht\ ol R w 
Ground Ph iti R<><k in Tht Juiitml of Inluslnal nni bn’tnunn Ch tni *fn, Vol X, 
N> 0, pp 4 P 4 H Ft ton, Pi iq xS - II Idem L'lii U e of Mine Run Plinspliatcb 
mi th« Muiuf t< tun ot *4 >Iub c Phosphoric A( id Ibid ,\ ol X No 5 , pp *S*5 Histon, 
101 8 

I. — TlIE AVAILAHILITY OF RAW GROUND PHOSPHATE ROCK — The 
authors summarise the results of all the investigations into this subject 
made by the agricultural stations of the United States in the laboratory, 
greenhouse (23 experiments), and in the field (232 experiments ). They 
come to the following conclusions • — 

Taking into consideration only experiments which lasted at least 
five years, it is seen that the application of medium or large quantities 
of raw rock phosphate caused , in most of the soils tested, an increased 
yield in many crops during the first year. To be eihcacious as a fertiliser 
rock phosphate must be spread evenly over the ground as a fine powder. 
The presence of decomposing organic matter increases the efficacy, pro- 
bably because of the greater bacterial activity produced and the higher 
percentage of carbon dioxide given off Fineness of the powder and the 
presence of organic matter together prolong the efficacy of raw phosphate 
rock for another year, or even more. On the other hand, as the action 
of superphosphate is more rapid than that of bone powder, basic slag 
and mineral phosphates, it is probably preferable to any other phosphatic 
fertiliser when the aim is to obtain rapid growth of the plants cultivated 
To obtain the best results with powdered rock phosphates they must 
be applied in larger quantities than superphosphate. Whether it be best 
to apply rock phosphates in a soluble or insoluble form to produce the most 
economical increase in yield depends on the nature of the soil, the cultural 
method, the price of the phosphates, the duration of the vegetative 

(1) Tht Jnui ml >( In fnstnal and Vn 'nt'cun* Chemistry, Vol VUI, pp 1720,1016 [hd\ 
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period, and oilier local factors. It is a question which, to a certain extent, 
must be solved by each farmer individually. 

II. The use of mine fun phosphates in the manufacture of 
soluble phosphoric acid. — Rock phosphate direct from the mine may be 
suitably treated in the electric oven without sifting or previous washing, 
thus avoiding the loss of low-grade waste. Experiments made with a 
load of 500 lb. of mixed raw rock phosphate, coke, and sand (in the ab- 
sence of silica), smelted in the electric oven for 3 hours, gave a yield of 
phosphoric acid corresponding to 98 % of the total phosphorus and cost- 
ing much less than if high-grade phosphates had been used. 

If phosphoric acid thus obtained be used to transform rock phosphate 
into so called “ double " superphosphate, the cost of production will com- 
pare favourably with that of producing ordinary superphosphates with 
sulphuric acid when there is a shortage of this acid. 


572 - Tin Fertilising Value of Vivianite and “ Vssta Phosphate*’; Researches in Bel- 
gium. — <Vr\FCTAV T .11(1 Courtoy, M F , Ml ho dt (hmbloux, Ye .11 XXV, 

N ' i,pt> 1027 f- } T'b k P tiw U, I imiai v nn 1 Ft hm.11 v tit 

Owing to the lack of fertilising material during the war, new or little 
known products have been sought for in order to supplement, to a certain 
degree, the fertilisers that were previously used. The following new 
products have been put on the market : — ** 

1) Vivianite, hydrated phosphorate of iron, found mostly in the 
deposits of limonite in the marshy soils of the Campine district of Belgium. 

2) 0 Vesta phosphate ", obtained by calcining a mixture of cre- 
taceous phosphate and phoiioliti at high temperatures. Owing to the 
difficulty of obtaining phosphatic manures, these substances became of 
interest, but nothing certain was known as to their value as fertilisers. 
Previous experiments (Bottcher, Petermann) have shown that the pro- 
bable fertilising value of vivianile should be included between 22 and 
more than 100 % of that of superphosphate. New experiments were 
required to furnish a more certain idea of its value. 

The authors tested the two manures with maize and forage cabbage, 
grown in 3 series of pots receiving “ Vesta phosphate ", vivianite, and su- 
perphosphate respectively and, as complementary fertilisers : -- 1) ni- 
trogen as sulphate of ammonia ; 2) potash as the sulphate ; 3) calcium c ir- 
bonate. Prom the weights of the air dried crops it was concluded that: — 

1) “Vesta phosphate" is remarkably effictcious, even more so 
than superphosphate; taking the average yield obtained with superphos- 
phate as 100, that obtained with “ Vesta phosphate " was 120-109-123-107 ; 

2) crude vivianite has only shown a relatively weak fertilising 
value, the increases in yield obtained only being 42 and 39 compared 
with the average given by superphosphate (100) ; desiccation at no° C. 
decreases its fertilising value still more, for the comparative increases in 
yield obtained in this case fell to 30 and 34. 
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573 - Condition of Fertiliser Potash Residues In Silty Loam Soil In Pennsylvania 

U, S. A. — F*»vk, W. and EnB, 15 S , in the Journal of Agricultural Research Vil XV, 

No 2 pp 59*81 -f Bibliography of 9 Publications W '-hingtnn, CM b» r 11, 191 S 

Many facts seem to show that crops never utilise all and often not half 
of the potassium contained in the ordinary potassic fertilisers It is, there- 
fore, important to know the agricultural value of the residual potassium 
left in soils by these fertilisers. To solve this problem the authors studied 
a silty loam soil part of which h j d received applications of 100 lb. of muriate 
of potash every two years for 36 years, and part no potassium fertiliser. 
The plots had been cultivated in the same way and had been planted to the 
same rotation of maize, oats, spring wheat, and a mixtuie of timothy and 
clover. 

In each plot the state of the potassium was determined by extraction 
with concentrated hydrochloric acid, N /, hydrochloric acid, distilled water, 
carbonated water, and ammonium chloride solution, and by estimating the 
potassium dissolved in the form of platini-chloride. The fine, air-dried 
soil of the unfertilised plot contained 3.821 % of the total potassium. 

Results. - - In the first extraction more potassium was dissolved from 
the fertilised than fiom the unfertilised soil. The difference, relatively 
slight with concentrated hydrochloric acid, was more marked with weak 
solvents, which extracted twice as much potassium from the fertilised as 
from the unfertilised soils. Of the weak solvents, N / 5 hydrochloric acid 
dissolved most potash. 

Much less potash was dissolved by a second extraction with weak 
solvents than by the first, and the quantities were practically the same for 
the fertilised as for the unfertilised soil. 

The clay and non-clay of each soil were analysed separately. Th^* clay 
contained much less potash than the non-clay but both were richer in 
potash in the treated than in the untreated soil. 

There was little difference in the crops of the fertilised and unfertilised 
plots. This was probably because the soil was itself ua tuially rich in po- 
tash. The plants which received potassic fertiliser, however, absorbed 
much more potash (up to 40 % more) than the unh rtilised plants. 

Conclusion. It seems probable that much of the potassium applied 
in fertilisers remains at the surface in a highly available state, but most re- 
mains in a slightly available form. The losses by drainage are not great. 

574 ~ Comparative Trials of Nitrogenous Manures in France. - bachclii r, m the 

Comttc a Rendtis dc V Academic d'Aqncullurt di Fiance , Vol V, No s, ]>i • i6|-i7o-{- 

1 1 ibo V ins, 1 cbiu 11 y, 1019 

M. Schloesino recently studied the possibility of using as nitroge- 
nous manure large quantities of ammonium nitrate made during the war for 
tlie production of explosives. He te*ok into consideration his pot experi- 
ments (1) with forage maize from which he concluded that 1 lb. of ammonium 
nitrate had the same effect on vegetation as 1 lb. of nitrogen supplied by 
ammonium sulphate. For his tests he divided a good, homogeneous field, 

(I) Sol 1 R Aug , lyiS, No 817 [h I ) 
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free from weeds, into squares of i are (119.60 sq. yds), separated from each 
other by a path 1 metre (3,28 ft.) wide. The soil had never been manured or 
fertilised. 

To compare the effects of ammonium nitrate with those of sodium ni- 
trate or ammonium sulphate, used separarely or together, these manures 
were mixed with superphosphate in quantities varying with the amount 
of nitrogen supplied, and spread on the land on May 31, 1918. On June 
1 beets were sown in the plots. After the customary hoeing the plants were 
harvested on December 5. In the table showing the results a comparison 
of the weights and densities of the roots in the plots with the nitrogenous 
manures and the control ones without, an increase in favour of ammonium 
sulphate is found. If, however, the yields obtained with sodium nitrate 
are compared with those obtained with ammonium nitrate, it is seen that, 
in one direction, the difference lies in small quantities, and in the other 
direction in large ones. These first tests, therefore, seem to confirm the 
theory that the unit of nitrogen in ammonium nitrate has the same value 
as in the other salts hitherto supplied commercially. When working in the 
field the small causes of error due to the nature of the soil, which, in .spite 
of its homogeneousness, arc* always liable to occur, must be taken into con- 
sideration. 

The author points out that, in the plot which had received the largest 
amount of sodium nitrate, « jaundice » (of bacterial origin) occurred to a very 
serious extent. He connects this observation with those frequently made by 
him with respect to the action of sodium nitrate on beets. InTl soil with a 
clay or siliceous clay sub-soil, after a ]>eriod ot intense drought in August 
and September, beets run a grave risk of being attacked by the so-called 
" heart disease of beets ”, studied, together with “ jaundice ” by Prilleux 
and Delacroix, and due to Phoma Betae. The damage* is all the greater 
the larger the quantity of sodium nitrate which has been added as ferti- 
liser. For this reason the proportion of sodium nitrate is often reduced and 
the quantity of armnoniacal or organic nitrogen increased. As ammonium 
nitrate does not produce this intense “ jaundice ” it seems that its use in 
large quantities may be recommended wherever it is unwise to use equiva- 
lent quantities of sodium nitrate. It may, therefore, be admitted that 
ammonium nitrate is as useful for agricultural purposes as would be ex- 
pected from its composition. 

575 - The Effects of Inoculation, Fertiliser Treatment and Certain Minerals on the 

Yhld, Composition and Nodule Formation of Soybeans. - tellers, c r , in 

Soil Scu'nct . Vol VI, No z pp, 8i-ny -f- 5 Plates -f- Bibiography of 54 Publications. 

Baltimore, August, 1^18 

Inoculation lias often been shown to produce good results 011 the yield 
of soybeans and their protein content, but little or nothing is known of its 
effect on the oil content of the seed. The author made experiments on this 
subject with pot cultures both in the greenhouse and in the field, using the 
Eyebrow variety of soybean. The results obtained showed that inoculating 
the seed before sowing, or the soil in which the seed are placed, with pure 

[m-m] 



AGRICULTURAL BOTANY 


537 


or commercial cultures of Bacterium radicicola or well-infected soil, gave 
a marked increase in yield. The protein content increased, but the oil 
content decreased, in direct proportion to the completeness of infection. 
The average decrease in oil was 3 %. The nodule bacteria of the soybean 
spread very slowly in the soil unless transmitted by agents such as water, 
wind, etc. 

In add soils the application of small quantities of lime is very impor- 
tant for inoculation because it greatly stimulates nodule formation. The 
formation of protein and oil, however, is influenced in a parallel or inverse 
ratio, as described above. Small applications of superphosphate were equally 
beneficial in increasing the oil content wheh added after liming. Potash was 
less favourable. Sodium citrate inhibited nodule formation and consequent 
fixation of atmospheric nitrogen. Manganese had very little effect. Sul- 
phur was slightly injurious when applied in large quantities. Gypsum 
up to 600 lb. per acre had little effect, but in larger quantities it increased 
the oil content and stimulated nodule formation. No conclusive results 
were obtained with zinc sulphate or ferric sulphate. 

576 - Contribution to the Study of the Flora and Fauna of Belgian Congo. — Bulletin 

agncoh du Congo BU c , Voi. IX, No. i - 4, pp. 253 - 398 London, March-Decembcr, 1918. 

The notes on the flora are edited by M. P. MiNYaml Dr. VERMOESEN. 
They include a note on the collection of herbal material, a description of 
some African woods, fibres of Maniophyton and Ccphalonema polyandrum, 
preparation of various fibres from the da i>mba Congo (Lower Congo), an 
interesting variety of hlact s (“ Basatoum ” calk'd " Klude ” in the Came- 
roons, and " Ayara Bwana " in Nigeria), a note on the Tnumfetta (fam. 
Tiliaccae ), “ roncou ”or“ Annato ” (a dye extracted from the pulp surround- 
ing the seed of Bixa Orellana , “ baobab ” { Adansonia diqitata) bark. 

The notes on tip* fauna are edited by M. K. Hagh. They include a 
list of the game and wild animals of the Bianos table-lands, distribution of 
the fruit-eating bats in Belgian Congo, collection of birds from Belgian Congo, 
new fresh water fish found in the Congo basin, various studies on Glossina, 
tsetse flies, mosquitoes, wasps, and the parasitic nematodes of Belgian Congo. 

577 - On the Toxic Constituents in the Bark of Robinia Pseudo-acacia. — tasaxi, 

L. and Tanaka, V, in The Journal of the College of A gncul tut e Imperial IJninerHly of 

Tokyo Vol. Ill, No 5, pp. 337 - 3.S0 + 4 Tables. lok\o, Mi;, 1918. 

. The authors isolated from the bark of Robinia Pscudo-acacia a new 
toxic glucoside which they called “ robitin ”. The fresh bark contains I % 
of this glucoside, a white, odourless powder, slightly bitter in taste and 
easily soluble in water. Robitin is toxic to horses, cattle, guineapigs, 
and rabbits in quantities of 0.0015 gm., 0.0200 gm., 0.0700 gm., and 0.5000 
gm. per kilogramme of body weight respectively. One of the principal 
symptoms of poisoning is paralysis of the hind part of the* body. ' 

578 - On the Absorptive Power of the Tips of Roots — coupin, i\ , in the Comptes Rendu* 

del' Academic dcs Sceme*, Voi. 168, No. io, pp 519* 522 -f } Tables. Paris, Mar*.h 12, 

Ir X 9 

It is generally admitted that roots caft only absorb liquids by their 
middle region, often covered by absorbent hairs, and cannot do so either 
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by their bare base or by their tip. As the author was led to doubt the 
truth of this opinion by numerous observations, he carried out a series 
of researches, the results of which have substantiated his doubts. He quotes 
some of his results as examples and states that all his other experiments 
gave exactly the same results. 

Two germinations of the grey pea (Pisum arvense), for example, each 
having a gemmule barely visible arid a root 3 cm. long, were both placed in 
the same flask., one, A, simply suspended in the damp air, the other B, also 
suspended in the same air, but with 2 to 3 mm. of the tip of its root dipping 
in the water placed in the bottom of the flask, which was placed in a dark in- 
cubator kept at 24°C. After 24 hours, it was found that the root of B had grown 
much more than that oiA)B was lifted every 24 hours so that its root was only 
in contact with the surface of the water at its tip. At the 144th hour the 
final result was that A was dead, while the root of B was q cm . long and had 20 
root hairs (that of A was only 4 cm. long, with 3 root hairs) while its gemmule 
was 6 cm. long (that of A being hardly visible). 

The author gives the results of similar experiments with Ricinus, the 
American bean and pumpkin. They agree in every way with the previous 
ones and show that the young plant whose root tip alone is immersed in 
water develops normally, developing its tap root a good deal and giving out 
a number of root hairs, while its aerial part increases notably in length; 
in short, develops like a plant all of whose root is immersed in the liquid. 
Owing to the behaviour of the control plant there is no need to enteitain 
the hypothesis that the growth is due to watei extracted by tltt plant from 
the damp air surrounding it or to that contained in its cotyledons or albu- 
men. 

Conclusions — 1) The root, contra ry to the statements in classic works, 
can absorb water through its tip , which includes the cap (if present) and the 
terminal meristem, which was previously denied any absorbent power. 

2) The water thus obtained by the root suffices for it to attain the maximum 
development compatible with the small quantity of food material available 
and with life in darkness. 

579 - Influence of the Nature of the Soil and Manuring on the Content of Nitrogen 
and Mineral Elements in Cultivated Plants. — maschmaupt, j. g., in the Vcr- 

slagen van Landbouwku idigi Ondermehingen der Ryh^land bouwprocfstations t No. 12, 

pp. 2 s- 1 1 6 -j- 7 <» Tables -j- i Fttf* The liable, jgiF. 

Experiments carried out for 7 years at the Royal Agricultural Experi- 
ment Station at Groningen on a heath soil, a peat soil, a marsh soil, a 
loamy soil, and a clay soil, using nitrate of potash, nitrate of soda and 
sulphate of ammonia as fertilisers. The soil of the numerous experiment 
plots has been analysed and the nitrogen and unorganie contents of the 
plants determined. 

Results. — Influence of the nature of the soil . Marsh soil, when dried and 
mixed with sand, is excellent for crops ; of all the soils tried by the author, 
it was this soil that best satisfied the nitrogen requirements of the culti- 
vated plant ; it always gave the crop with the richest nitrogen content, 
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but, on the contrary, with the poorest phosphoric acid content, although 
the phosphatic manuring was the same tor. all the peat and heath soils. 

As regards the mineral and nitrogen content of the plant the nature of 
the soil had most influence on the straw of cereals and the epigeal part of 
the beet and potato than on the seeds, root and tuber. On the other hand, 
this influence had more effect on the epigeal part of the beet and potato 
than on the straw of cereals. In this conection, great differences were 
observed in the contents of nitrogen, phosphoric acid, lime and potash 
(for the -latter especially in the haulms of the potato). 
y The influence of the nature of the soil on the silica content of the straw 
of cereals was still more manifest ; with a cereal grown in clay soil, this con- 
tent was, on an average, 5 times greater than in a cereal grown in sandy 
soil. The cereals extracted much more silica trom a loam or clay soil than 
a heath, peat, or marsh soil, but without extracting more basic elements 
at the same time. Plants grown in clay soilwere distinguished from plants 
grown in loamy soil by higher nitrogen, phosphoric acid, potash and silica 
contents, which agrees with the composition of these soils as shown by ana- 
lysis. 

Influence oj manuring. - Genetdlly speaking, nitrate of potash does 
not appear to increase the yields as much as nitrate of soda. The nature of 
the nitrogenous manuring (nitrate of soda, nitrate of potash and ammonium 
sulphate) has little influence on the nitrogen and ash content of cultivated 
plants. I11 any case, with mangels (root and epigeal part), the applica- 
tion of nitrate of potash notably increased the potash content, while that 
of nitrate of soda considerably increased the soda content. 

When comparing, for the same soil, the respective composition of plants 
grown a) without nitrogenous manuring, b) with nitrogenous manuring, it 
was generally found that, in the first case, the nitrogen, phosphoric acid, 
sulphuric anhydride and chlorine contents of the plants were higher, while 
the contents of basic elements had bardly increased at all or were even si- 
milar to those found in the second case (with nitrogem us manuring). This 
apparently paradoxical fact is probably a special case of the following ge- 
neral rule : anything that causes a decrease in yield of cultivated plants pro- 
duces an increase in their content of nutritive elements, more for nitrogen 
and the acid elements than for the basic elements. 

580 * Methods for Collecting and Registering Observations Adopted by the Selection 
Station of Eekendorf, Germany. - i.ansen, vv i > tin. Zawhnftfu^ PiUnzenzwkiuni’, 
V » »1 . Vr, Pt. 3-i, pa H') 138 -f. !■? 'I 'bits f 7 I'li^ ltcihn, iJeccflibn, x jiS 

The numerous observations collected and registered at the Selection 
Station of Eekendorf, near Bielefeld, Germany, may be divided into five 
groups : 

I) Genealogical tree. 

II) Observations on growing plants, data on harvest; plans of the se- 
lection fields. 

in) Observations made during selection work. 

JV) Behaviour of the characters in the various strains and families. 
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V) Guide to working methods ; diary of work done ; meteorological 
observations ; germination tests. 

I. — Genealogical tree. — This makes it possible to recognise at 
a glance the state of the selection work and the position and origin of 
each strain. The strains are expressed by capital letters (A, B , C, etc.), 
to which small letters are added to distinguish the parent strains ( Aa , Ab t 
Ac... Ba , Bb, Bo...). In addition each plot and each plant in it are numbered. 

het it be assumed that, in 1915, in plot No. 6 of A a plant (cereal) N0.3 
be chosen and isolated, and its seed sown in 1916 on plot N0.4. In the ge- 
nealogical tree, beneath the letter A , and opposite the year 1915, a small cir- 

cle will be made containing the formula ^ and, below it, opposite the 


year 1916, another small circle containing the formula 


6 ^ 

4 ' 


If from 


plot 


N0.4 of 1916 plant No. 1 be chosen and its seed sown in 1917 on plot 


4.1 

N0.7, a third circle with the formula — . will be made opposite the year 
1917, and so on. 

The plants grown on one plot form a family. If a family is to be pro- 
pagated (without any selection) on a propagation plot, a small ciicle is 
made containing a fraction the denominator of which is the number of 
the plot, and the numerator the letter of the strain, followed by the year 


in which the seeds are taken for propagation (e. g. : — 


A. 1915^ 
27 


The fol- 


lowing years the numerator remains always the same, but the denominator 
showing the number of the plot varies. When such a fraction is writtenin a 
double circle it shows that the test period is finished and that the material 
will henceforth be used solely for propagation. Such is the plan adopted for 
selecting annual plants ; a different one is used for biennials. 

II. — - Observation register. - — The data inscribed are : — 

1) Resistance to low wintei temperature. — * The damage sustained by 
frost is estimated by the number of plants attacked and the extent to which 
they suffer as shown by total or partial yellowing of the leaves. The total 
unfavourable action of weather factors during winter is measured by the 
percentage of dead flowers. It is possible to draw up an empiric scale of 
resistence for each family : — a) resistant ; b) fairly resistant; 0) sensitive ; 
etc. 


2) Number of failures (due to various causes : bad preparation of the 
soil, low germinating capacity of the seed, injurious insects or animals, un- 
favourable weather, etc.). 

3) Quality of the soil . — Empiric scale : - - a) fertile, in excellent cul- 
tural condition ; b) good ; c) normal, of average fertility ; d) bad ; c) very 
bad. 


4) Rate of growth at the beginning of the growing period. — This is very 
useful to the plants to enable them to escape disease, the competition of 
weeds, etc. An empiric scale of values maybe drawn up to distinguish the 
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families in which this character is most marked, by beginning the obseiva- 
tions two weeks after the plants appear above the soil. 

5) Rust. ■ — The intensity of the attack in autumn, spring, and during 
and after earing is determined empirically, and the parasitic fungus ( Pucci - 
nia glumarum, P. graminis, etc.) specified. 

6 ) Ustilago, Tilletia , and Helminthosporium. — The number of plants 
attacked is counted by determining the degree of susceptibility of the fa- 
milies to these fungi. The seed must not be disinfected. 

6) Length of stem. ~ Empiric scale - vl = very long ; l = long ; a 
= average length, s =- short ; vs = very short 

8) Irregular development of stems. — This may be due to local environ- 
mental causes, or may show great variability in the descendants, frequent in 
rye. In any case, extreme plants should be eliminated. 

9) Lodging. — Pro -disposition to lodging is due to one of the following 
causes : — a) over-dense growth, b) too feeble resistance of the soil due 
to the action of water, wind, tc., c) weak adherence oi the root system to the 
soil ; s) defective development or breaking of the roots ; e ) breaking ot the 
taproot (beans) ; /) over-weighting, caused by excessively heavy ears, water, 
etc. ; g) weakening of the base of the stem caused by disease (Ophioboluc 
graminis , etc.), insects, or frost ; h) defective anatomical structure of the 
stem ; i) irregulai development of the stems ; j) defective formation of the 
nodes by reason of which the stems bend instead of remaining straight. 

10) Fragility of stem. — Frequent in rye and resulting from a lack of 
elasticity. The percentage of broken stems is detei mined. 

11) Colour of leaves. • Daik, normal, or light. 

12) Foliage. — The more it increases, the more it favours evaporation, 
which is undesirable. It is estimated by an empiric scale ranging from 1 to 
5. Short notes on the shape of the leaves are also made. 

13) Shape of Hie cars . A) cylindroidal: - a) very long and fine, b) 
long ; r) normal cylindroid ; d) compact ; e) very compact ; — B) cone-shaped : 
- - a) long ; /;) of average length ; c) short. It is noted whether the end is 
pointed or blunt. 

14) Colour of ears. — If daik ", " light ", and " intennediate " are 
not enough, a short note is made of the colours white, yellowish -white, 
pinkish-yellow, ied, dark red, brown, or black. 

35) Presence or absence of awns. - - This is shortly noted, showing whe- 
ther the awns be long, short or rudimentary. The presence or absence of down 
on the glumes is also noted . 

16) Arrangement of ears. — Straight ears are less likely to lose their 
grain at harvesting time than curved ones or those bent towards the ground 
(nutation). On an empiric scale it is shown whether the ear is straight (1), 
the maximum degree of nutation (5), and the intermediate degrees (2, 3 
and 4). 

17) Ripeness. - - To determine the date of ripeness it should be enough 
to note the moment at which the stiaw tprns yellow. This yellowing, 
however, may occur so simultaneously in different varieties or families 
that only minimum differences can b^ observed. It is, therefore, necessary 
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to know the date of earing, which is nearly always in correlation with that 
of ripening. When earing is more or less simultaneous it is even necessary 
to distinguish the degree of earliness of the different plots by an empiric 
scale of I to 5. 

18) Estimation of the yield of plots. — From each plot (family) are chosen 
twenty of the best plants, care being taken not to remove them from places 
where there are gaps (failures), so as to exclude plants whose more than aver- 
age development is simply due to the greater room at their disposal. 

III. — Observations made during selection work. — The raw 
material for the selection of cereals consists of twenty plants taken from each 
plot (family). The five best, taken as the " elite ", are carefully examined 
and the seed of each kept separately. The other fifteen plants are exa- 
mined more roughly, and all their seed kept together. The average yield 
of twenty plants may be considered as a family character. 

In selecting cereals the characters taken into account are : 

1) Weight of plant (without roots). 

2) Length of stem to the tip of the ear. 

3) Number of nodes per stem. 

4) Number of stems per plant. — The stems are divided into three clas- 
ses : — a) strong with fully developed ear ; b) of average development ; c) 
of weak development. The number of sterile shoots is also counted and in- 
cluded in the total number of stems. 

5) Ear characters. — a) shape ; b ) nutation (in xye) ; c) weights the three 
best ears ; d) length of the three best ears respectively ; e) number of spike- 
lets in these ears. 


Date of .sowing 



Form for the registration of ob ervatiow 

Date above ground 


Rust 

V * yellow 
1 1 brown 
Id -*- blink 


I 1 2 

■= 1 s 
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6) Grains a) number per plant ; b ) weight per plant ; c) size as shown by 
the weight of iooo grains calculated from three lots of ioo sifted grains of 
the 15 non- 61 ite plants. 

7) Quality of the gram, valued by its shape, colour, and suitability for 
use as seed, expressed by one of the following three degrees : — a) suitable 
or very suitable ; b) eventually suitable ; c) useless. 

IV. — Behaviour of characters in the different strains and 
families. — This is estimated by observations made on growing plants and 
during the work of selection. To determine with certainty the inheritance 
of the different characters it is necessary to compare the results obtained 
for each character during four consecutive years, so as to eliminate the effect 
of annual variations due to external causes. 

V. - 1) Guide to working methods; 2) Diary of work ; 3) Meteo- 
rological observations ; 4) germination tests. — 

1) In view of possible changes in the staff of the Station there is a 
guide giving every thing necessary for the instruction of new' members in 
the methods of selection, the registration of observations, inventories, 
weather forecasts, etc. 

2) The diary completes th* guide. Two pages of it are filled up each 
month. That on the leit shows daily the work done and the labour em- 
ployed, that on the right shows: — a) the monthly meteorological observations; 
b) notes on the conditions of the crops ; t) reception and dispatch of samples 
of grain and other articles ; d) notes on the correspondence ; e) various notes. 

3) The daily meteorological observations arc kept in a special register. 

4) The results of gci urination test< are kept in a special register. 


n the vegetation of rye . 

Date of harvtst 


stun I/avis 1 .ns 


Kip< mu*. 


Nuinl>er of plants 
) r plot 



.1 
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581 - Selection of* dentil Rosso ” Wheat in Italy. — vigiani d., in Le station i sport- > 

mental 1 4$rarie Italian e, Vo . 1 , 11 , P*. 1, pp. 3 ■ 13. Modena, January, 1919. 

The results are given of the selection of 0 Gentil rosso ” wheat under- 
taken by the author in 1894 in the experiment fields of the Agricultural 
Institute of Vegni, province of Arezzo. 

To estimate exactly the value of selected " Gentil Rosso " wheat a 
series of comparative observations of the different varieties of wheat culti- 
vated in the experiment fields of this institute were made from 1912 to 1918. 
The observations dealt with productivity , tillering, development, resistance 
to rust, earliness, and resistance to lodging. 

Productivity. — For the years 1912, 1915, and 1918, the average yields 
in lb. per acre were : — Selected Gentil Rosso, 695 ; Ordinary Gentil Rosso, 

1 318 ; Gentil Rosso x Noe, 1 754 ; Vilmorin inversable, 1 649 ; Cologna X 
Shirref, 1549; Fucense, 1 558 ; Rieti, 1 549; Calbigia Bianca, 1 514; Noe, 
1428. 

Selected Gentil Rosso, is therefore, a little inferior to the hybrid Gen- 
til Rosso X Noe, which is not valued by farmers because of its short, coarse, 
unsubstantial straw, its rather late ripening, and low resistence to rust. 

Selected Gentil Rosso is much superioi to the ordinary type in yield 
(377 lb- V? r acre)- It is also distinguished by a greater development, short, 
squat and compact car, very short awns, and close spikelets on the rachis. 

Tillering. — The different varieties may be classed in the following 
decreasing order : — 1) Gentil Rosso ; 2) Gentil Rosso X Noe 4(^3) Rieti ; 

4) Fucense; 5) Vilmorin Inversable; 6) Cologna X Shirref ; 7) Calbigia 
Bianca ; 8) Noe. 

Development . — The varieties may be classed in the following order : — 
1) Gentil Rosso ; 2) Cologna X Shirref ; 3) Calbigia Bianca ; 4) Fucense ; 

5) Rieti ; 6) Vilmorin inversable ; 7) Gentil Rosso X Noe 46; 8) Noe. 

Resistance to rust. — Order : — 1) Rieti ; 2) Fucense ; 3) Gentil Rosso ; 
4) Vilmorin inversable ; 5) Cologna X Shirref ; 6) Gentil Rosso X Noe 46 
7) Calbigia Bianca ; 8) Noe. 

Earliness. — 1) Calbigia Bianca ; 2) Gentil Rosso ; 3) Cologna X Shir- 
ref ; 4) Fucense ; 5) Rieti ; 6) Gentil Rosso X Noe 46 ; 7) Noe ; 8) Vilmorin 
Inversable. 

Resistance to lodging. * — 1) Noe ; 2) Gentil Rosso x Noe 46 ; 3) Vilmo- 
rin inversable ; 4) Gentil Rosso , 5) Cologna X Shirrel ; 6) Rieti ; 7) Fu- 
oetise ; 8) Calbigia Bianca. 

Unfortunately, except for its qualities of productivity, developme nt, 
earliness, etc., Gentil Rosso leaves much to be desired in its resistence to 
lodging, especially when grown out of its native district, and it sown too close, 
or in soil very rich in nitrogenous matter. In 1902, aitei having obtained 
great improvement by mass selection, the author started pure line selection 
with the object of isolating a new type which, while preserving the qualities 
of selected Gentil Rosso, would also be very resistent to lodging (1). The 
selection work proceded as follows : — 


(1) Sjc h‘ June, (IMnei by Dr PAiAvton tU* Sjler.iun o* Cereals in It ilj r )* (Ed ) 

M«J 
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1) Initial choice of parent ears from the products of the systematic se- 
lection long practised at the Vegni Institute, care being taken to choose the 
morphological and physiological characters corresponding perfectly to the 
end in view. 

2) Cultural tests, by sowing the seed of the parent ear on a special plot. 

3) Repetition of cultural test during two or three consecutive years in 
order to estimate with certainty the qualities of a given family and to eli- 
minate all those with undesirable clurueters or of uncertain value, 

4) Cultural propagation te^U with seed from the plots giving satisfactory 
results. 

5) Inscription of family m the genealogical &ooAafter it Iras been subjected 
to the propagation test. 

6) Control test to assure the constancy of the types. 


Of the families now under observation, the family 5 ^84 — is distin- 
guished. In addition to being productive, resistant to rust, and very 
early, it is also very resistent to lodging, thus approaching the type the 
selection work aims at. 


582 - Crosses Botween Barley w J th Blue Grain and Barley with Pale Yellow Grain in 
Japan; Apparent Segregation in Mosaic in the F x explained by Xenia. - 1 mi- 

yazawA B, Ueber du 1110s ukartiKC Splitting cmes Gerstt nbast ar< Is , xn The Botanical 
Mi *a:!nc,Vo 1 CXX,No ^ 0 ,PP 3"*9 - 36') -f* 0 Tibles \ Kit's Tokyo, November, 1916 
— II Sd, M ant) Imai, V , On Hu Xinia m thi Barley, lb*d , Vol. XXXII, No 3^2, 
pp. 10 Tables Tokyo, t) tobtr 1 o S 

I. — Mosaic segregation in an F x barley hybrid. — I11 1913 the 
author made reciprocal crosses between Sekitori bailey with dark blue 
grain, cultivated for a very long time in Japan, and Goldenmelon two 
rowed barley with very pale yellow guin, a native of Australia. The follow- 
ing years he studied the successive descendants ot one of these crosses (Se- 
kitori x Goldenmelon). 

F\ generation (1914) - - In each tecipiecul cro^s the ears had both dark 
blue and pale yellow grain in varying latios, but the total number was al- 
most equal for all the plants together (1009 dark blue grains and 1019 yel- 
low grains). From the first generation ot hybrids therefoie, there seemed 
to be segregation of characters winch usually does not begin till the second 
generation. To study the behaviour of the following generations the cross 
Sekitoii X Goldenmelon was used exclusively, the dark blue and pale yellow 
seeds being sown separately. 

F 2 generation (1915) — The descendants of the blue grain of the F x 
included plants with all blue grain, and intermediate plants with blue and- 
yellow grain (as in the F x ) but no plant with exclusively yellow grain. 

The descendants of the yellow grain of F x included plants with all yel- 
low grain and intermediate plants with blue and yellow graihs (as in F x ), 
but no plant with exclusively blue grain. * 


[58i~m] 
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The descendants of the cross Sekitori x Goldeinnelon to the F t , may 
therefore, be represented as follows : 


P. 


F, 


Sekitori X Golden melon 
(blue grain) (pale yellow grain) 


/ with both blue 
and 

/ yellow grain. . 


.1 

I 

A 


F t 

Plants with all blue grain 
Intermediate plants with both blue 
and yellow grain 

Plants with all yellow grain 
Intermediate plants with both blue 
and yellow grain 


The blue grain and yellow grain of the were, the icfore, paitly homo- 
zygous and partly heterozygous. 

F z generation (1916). - The descendants of F 2 plants with grain ell 
of one colour, either blue or yellow, also had this character. The descen- 
dants of F 2 plants with intermediate character (both blue and yellow grain), 
however, included three different types : - - a) exclusively blue grain ; 
b) both blue and yellow grain ; c) exclusively yellow grain. The number of 
plants of each type (193, 307, 115) did not agree with the theoretical ratio 
1:2:1 corresponding to the calculated numbers 153.75: 307.50: 153.75. 
Theie was an excess of plants with exclusively blue grain (193, compared 
with 153.75) and, consequently loo few exclusively yellow plants (1 15, com 
pared with 153.75). The author could find no satisfactory explanation of 
this. 

C onclusions. - This is a case of mosaic segregation occurrijjg already 
in the F v Several examples of this cue known, especially for the colour of 
the flower in Veronica longi folia (dk Vrtks), for the awns in wheat 
(Frtjwirth), and for the colour of the leaves in Pelargonium zonule (Baur). 

This last example resembles in many ways that studied by the author. 
Crossing normal green-leaved vin'etits of Pelargonium with white-leaved 
varieties, gives an F 1 composed of a mosaic of gricn and white tissues. The 
shoots of these hybrids differ in appea ranee according to their origin. Those 
from a point where all the cells are green have green ramifications, those 
from a point with all w r hitc cells have white ramifications, and those from 
a point with both white and green cells have mosaic ramifications and leaves. 
A similar phenomenon occurs in the hybrid Sekitori x GoMenmelon. 
The vegetative segregation of hereditary factors causes the appearance of 
two types of tissues in the ear which is forming, and there are cells contain- 
ing the dark blue determinant, and other cells without this determinant. 
The flowers of this ear might come from : — 

1) A group of cells all having the dark blue determinant. In this 
case the male and female organs will both have this determinant, and the 
seed produced by self-fertilisation will be dark blue. 

2) A group of cells without this determinant ; the grain will be pale 
yellow. 

3) A group of mixed cells (with and without the dark blue determinant). 
The male and female organs will be opposite in character, and self -fertili- 
sation will pioduce either blue grain (female organs with the determinant), 
or yellow grain (female organs without the determinant), all heterozygous. 
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II. — On the xenia in the barley. — The authors made a fresh study 
ot the case described by Miyazawa and showed that it is due, not to a ve- 
getative segregation of determinants (mosaic), but to double fertilisation 
affecting both the ovule and the kernel of the embryo sack, and resulting 
in the formation of a xenia. Miyazawa considered that only the cells of the 
pericarp and outer spermoderm layer were pigmented, whereas the pigment 
(anthocyanine) occurs also in the aleuron cells forming the external layers 
of the endosperm. This suggests the possibility of a fusion of the kernel of 
the embiyo sack with Ihe secondary kernel of the pollen tube, i. e. double 
fertilisation. This was proved experimentally. A variety of barley with 
blue grain (with pigment) fertilised with the pollen of a variety with pale 
yellow grain (without pigment), produced blue, but heterozygous (Bb) 
grain. A reciprocal cross gave the same results. This case is similar to 
many other cases ol xenia in maize, rice, millet, etc. 

The varieties of barley used in the reciprocal crosses were : — 

With blue grain : — Sekitori, Okina-mungi, Chdsen, Rokkaku - Cheva- 
lier, Tauikaze, Nijo-sansha, and Hozoroi. 

With pale yellow grain : — Goldenmelon, Saitaina-hambd, Hizahachi, 
Shiromugi, and Kiemon. 

Each cross gave an F x with blue grain and pale yellow grain in numbers 
corresponding fairly well to the ratio 3:1. Of a total of 10002 grains, 
7 4q8 were blue and 2 054 yellow. These figures are very near to the theo- 
retical ones 7501.5 and 2500. 5, corresponding to the ratio 3 : 1. 

This ratio may be illustrated by the following gametic formulae: — 
if B represents the presence of the blue pigment, and b its absence, F 2 , 
will include four different types of grain, three of which will be blue BB-- 
bB— Bb, and one pale yellow, bb. 

The ratio 1 : 1 observed by Miyazawa may be explained by the fact 
that half of the grain he considered to be pale yellow was really a very 
pale blue, difficult to identify, but existing nevertheless. 

Conclusion. - All the facts observed by the authors tend to show the 
phenomenon in question to be a case of xenia. This is also the opinion 
expressed by S. Takeda in a note on the same subject. 

583 - Comparative Variability of Mangel Wurzels and Sugar Beets In the First De 

scendance of a Single Parent Plant; Investigations in Bohemia — uromAdko, j. 

in the Zeitsc h rift 'Hr /uckcrtnd'otne in Hdkmen, Year XX*I 1 , Pt. 9, pp. 581 - G01 -J- 2 Ta- 
bles -f 5 Fig*. Prague, June, 1918. 

The author studied the variability of the characters in the first descen- 
dance of a single mangel wurzel. He gives the results obtained, and com- 
pares them with those obtained in a similar study of the first descendance 
of a sugar beet made by K. Andrijk and J. Urban (published in the Zeit - 
schrift iiir Zuckcrindnstrie in Bdhmen, 1913-1914, p. 339 ). 

Characters studied: — Weight of root ; weight of epigeal part ; 
sugar content ; dry matter content ol the root. 

Values calculated: — Arithmetical average or average value* 
(M — typical deviation a ; coefficient of Variation (i>) ; average probable 
error (m) for each of these three values. 


[S8*»S63] 
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To calculate the typical deviation use was made of the formula 

a i n /)2 the square of each deviation, D, from the 

f n * 

average M (e. g. average weight of all the roots studied), p = the number 
of plants (01 cases) showing this deviation, £ =■ the total of all the products, 
pD % , obtained, and n •= the number total of plants examined. 

To calculate the coefficient of variation the formula v =- ^ was used, i.e, 

the typical deviation, c, was divided by the average value M of the charac- 
ter considered for a whole group of plants. 

To calculate the average probable error which may be made in calcula- 
ting the average value M, the typical deviation, a, and the coefficient of 
variation, v t the formulae used were : — 

g g v 

,7 mv== M 

11 n *2 n y 2 n 

I. — Variability ok Tin: mangel wurzel. - - In 1914 a seed plant of 
Eckendorf mangel was isolated by a muslin bag in order to obtain seed 
plants of kuown origin by self-tertilisaton. These were sown under as 
unifoim environmental conditions as possible and the plants derived from 
them used in the investigations. 

Variability in the weight of the root - The extent of the** variation 
(2 156 gm) is enormous, three times greater than in tip* sugar beet 
(640 gm.). The average weight M — goo 2 gm. By dividing the plant 
studied according to the weight of the root into groups differing by 200 gm. 
successively, the following list was obtained. In this list the upper line 
represents the progressives limits in weight of each group (100-300, etc.) 
and the lower line, opposite the space ( ) between the limits of each class, 

the number of plants (frequency) in each group : 

3 7 IS 7 I 4 I- > J T l 

Hero is seen, as in all cases of fluctuating variation, the custonmiy fact 
that the groups nearest the average values are best represented, for, in the 
groups between 500 and 1100 gm. there are 16, j«S, and 27 plants successi- 
vely, as compaicd with small numbers in the cxtieme cases. 

The typical deviation a -- ± 396.7 gm., with a probable average error 
of mG -- ± 27 gm. The coefficient of variation v — 39.7 d= 2.7; it 
is really very high, and similai ones are rarely found in the animal or vege- 
table worlds. 

Variability in weight of the epigeal part. — The extent of the variation 
(357 g m *) is much smaller than that for the weight of the root (2156 gm.). 
The average weight M - 180.7 The division of the plants into groups 
differing in weight by 40 gm. successive ly gives the following list : — 

o — — in — r^o — if»o — ’00 — 2 40 — 280 — }2o — 360 — 400 % 

1 3 20 3 1 M Ji 3 3 I 

[*•*3 
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* As for the variability in weight of the root (and other chaiacters), the 
number of plants (frequency) belonging to each group may be represented 
graphically by a Quetelet curve such as that reproduced. 

Variability in the dry matter content of the root . -- - The variation (5.47 %) 
is a little smaller than for the sugar beet (7.^6 %). The average content 
M = 12,28 %. The distribution of the plants into groups, the peicentage 
of which differs by 0.5 % successively, gives the following list 

y,*S — 10,0 -10 11,0 — n,«; — 12,0 — 12,*; — 1 ^,o — is,5--ii,o — 14, <5 — 15,0 % 

- 3 io iS j(» 14 10 in ft 2 

Wi The typical deviation or •= ± 1.175 % ± 0.08 %. The coefficient of va- 
riation v = 9.57 ± 0.65. 

Weight of the epigeal part : carve of frequency 



Abscissa ■* wtight gioups 

‘Hclinate* number of plants (frequency) 

The broken curve is th ( t of trut frequencv 
The regul r /corrected, cr •jTX&tklbt) curve 
represents the calculate i fuquency. 

Variability in the sugar content . — The extent of the variation 
^ 5 85 % ns compared with 4.65 % for the sugar beet. The average sugar 
content M — 7.08 %. The division of the plants into groups differing 
by 0 5 % successively gives the following list : 

*»-* —4.0 — S, , h) o f ; h ,<) / 4 7, y M \<> ‘M 0,0 10, 1 % 

2 3 4 « 12 17 it) M 14 10 b 3 

Typical deviation a = ± 1,25 % ± 0*09 %. Coefficient of variation 
= 16.31 ± 1. 11. 
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II. — Variability of the sugar beet. — The principal results ofjfche 
investigations of Andrlik and Urban may be summarised as follows : 

Variability tn the weight of the root. — Average weight M = 331 gm. 
Division of plants into groups differing by 75 gro. successively: 

71 — 1 10—225— VX>— 375— 450 — 12 5— 600—675— 750 gt . 

1 12 34 28 21 8 . 1 

Typical deviation a = ± 94.2 gm. Coefficient of variation v =- 28.46 
(compared with 39.7 for the mangel wurzel). 

Variability in weight oi the cpigeul part. — Average weight M — 357 
gm. Division of plants into groups differing by 75 gm. successively : — 

71 — 110—221 — 100 — } 71 — 410- 121 -(>00 (>: 1— 710— Sj* 1TJ 

2 10 30 20 2 \ 10 1 2 2 1 

Typical deviation a — ± 115,7 gm. Coefficient of variation v — 
32.4 (compared with 35 lor the mangel wurzel). 

Variability in the dry matter content of the root. - - Average content 
Af = 23.56 %. DiVsion of plants into groups differing by 1 % successively. 

IS- H| —20 21 — 2’— 21 2 |- 21 ~" 2 (> ’/ *\ 

1 I 4 l(i !« 2 l 11 1 

Typical deviation or -- ± 1*62% Coefficient of variation v -- 6.88 
(compared with q.57 foi the mangel wurzel). 

Variability of sugar content — * Average sugar content il/ =- 16 3 % Di- 
vision of plants into groups differing by 0.5 % successively : — 

13,1 — 14,0 — 1 1,1 — 11,0 — 1*^1 — 10,0 — 10,1 — 170 17,1 ~i8,«> -i\i T<y* 

1 2 1 '•o 2 4 11 10 10 s 1 

Typical deviation a — ± 0.98 % Coefficient of variation v — 6.02 
(Compared with 16.31 for the mangel wurzel). 

III. — Comparative variability of the mangel wurzel and su- 
gar beet. — The following table compares the variations of the cha- 
racters of these plants. 


Characters and their variation 


Mangel wur/el 
(108 plants) 

Sugar bet t 
(tos plants) 

Weight of root j 

Extent of variation . . . 

Average value 

Coefficient of variation . 

. gm 
• gm 

1 

' 2156 

, 999 2 ± 18.^ 

| .10 7 ± 2.70 

640 

ni 1 9.2 
± 1.9O 

Weight ( 

of epigeal part j 

Extent of variation . . . 

Average value 

Coefficient of variation. . 

i i ■ 

1 357 

180.7 6.09 

15 » 1 2 sh 

f »75 

1 357 h H .3 

12 4 ± 2.24 

Dry matter ^ 
content of root j 

Extent of variation . . . 

Average value 

Coefficient ot variation. . 

• *\ 1 
• 1 

5-17 

12.28 iz 0,11 

9 57 L «.<>5 

■ 

7.8O 

2 3 50 -± O I(j 

() 88 ± 0. J7 

Sugar content j 

Extent of variation .... 

Average value 

Coffident of variation . ^ . 

0 

* 0 1 

5-85 

7-08 ± 0.12 
16.31 ± 1. 11 

4<>5 

16.30 ± 0.10 
6.02 ;£ 0 42 
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In both the mangel wurzel and the sugar beet, therefore, there is great 
variability in the characters considered. This is due partly to internal 
factors, and partly to external ones. The variability of the weight of the 
root and the weight of the epigeal part is much greater than that of the 
sugar content or dry matter content. 

In the sugar beet the sugar content varies less than in the mangel 
wurzel. This seems to be the result of continual selection aiming at the 
increase of the sugar content. This character has, therefore, become rela- 
tively stable, whereas in the wild beet it varies enormously. On the other 
hand, in the selection of the sugar beet relatively less attention has been paid 
to the weight of the root, and this cluiracter has lemained more variable 
than the preceding one. It appears, moreover, much more sensitive to 
external influences than are the sugar c< intent and dry matter content. This 
last varies relatively little, haidly more than the sugar content. 

In the mangel wurzel, unlike the sugar beet, selection has aimed almost 
exclusively at increasing the weight of the root, only much later was it 
concerned with increasing the sugar content, which has thus remained very 
variable. Moreover, it must be acknowledged that the weight of the loot 
is also variable by reason of its sensitiveness to external influences, so that, 
in spite of continual selection, this character cannot become stable. The 
dry matter content varies little as a results of selection which has aimed at 
increasing it. 

On the whole the characters studied vary more in the mangel wur- 
zel than in the sugar beet. 


584 - Studies on the Inheritance of Certain Characters in the Castor Oil Plant — 

White, O , in the Brooklyn fiotanu Gardens Memoir *, Voi 1, pp 513 520 -f Plates 
XXIII XXVIII, Brooklyn, N J, i<,i8 

Although the genus Ricinus is made up of a single widely distributed 
species, R. communis, it presents many forms which have from time to time 
been considered as distinct species. These forms transmit many of their cha- 
racters integrally to their descendants. This has been shown by control cul- 
tural experiments made at the Brooklyn Botanical Garden with numerous 
pure strains of the first, second and third generation. A series of crosses be- 
tween extreme forms gave in every case a perfectly fertile and normal and 
F 2 hybrids. The paper under review gives the results of crosses made to study 
the inheritance of a dozen or more distinct characters — stem colour, pre- 
sence or absence of pruina, dehiscence and indehiscence of capsules, co- 
lour of the spermoderm, shape and size of the seed, growth, etc. 

Stem colour. — There are five different colours: 1) light green, 2 ) 
green tinged with red ; 3) carmine ; 4) mahogany red ; 5) purple (dark red). 

Chemically the.se colours are identical ; the pigment contains traces 
of chloroform, insoluble in alcohol, xylene, and pure chloroform. The 
different shades are due to : 1) the presence or absence of factors regula- 
ting the concentration of the colour ; 2) the presence or absence of a fac- 
tor regulating the distribution (design) of the colour, in the absence of 
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which the stem and leaves are mahogany red when there is no pruina or 
purple when there is pruina. 

Results of crossing experiments : green tinged with red X green, — F t = 
green tinged with red ; F 2 ~ green tinged with red and green in the ratio 
3 • i- 

Green tinged with red X mahogany red. — F x = carmine ; F 2 = green 
tinged with red, carmine, and mahogany in the ratio i: 2: 1. 

Green tinged with red X carmine. — F 1 — carmine; F 2 — carmine and 
green tinged with red in the ratio 3 :1. 

The results obtained for the F t and F 2 of the three crosses may easily 
be explained in each case by the presence or absence of a single factor. 

There would be, therefore, determinants or genetic factors in all the crosses. 

Presence or absence of pruina. — There are types of castor-oil 
plants without pruina. When these are crossed with normal types, 
the Fj plants have pruina and the F 2 , plants have and have not pruina 
in the ratio of 3 : 1. 

Dehiscence of the capsules. — There are two forms, dehiscent and in 
dehiscent. 

I A) Dehiscence. — The ripe capsules, open spontaneously with vio- 
ence, scattering the .seeds around to a great distance. This is probably 
caused by cells which, when ripe, rapidly lose their moisture and contract 
causing the pod to break and expel the seeds. This is an unfavourable 
character and necessitates frequent harvesting (at least twltie a week) 
to avoid the loss of large quantities of seed. The walls of dehiscent cap- 
ciiles are very thick and tough. 

B) Indehiscence . — The seed adheres to the walls of the fruit when 
it is completely ripe. 

The cross dehiscent X indeliiscent form, gave in the F v dehiscent 
plants and, in the F 2 , both dehiscent and indehiscent forms in the ratio 
9 : 7. Dehiscence seems, therefore, to, be due to two factors, A and B. 

In this case the dehiscent f( rm would be equal to A ABB, and the in- 
dehiscent form, aabb. When crossed these types would give, in the F 2 , 
dehiscent and indehiscent plants in the ratio 9 : 7. 

Colour of the spermouerm. — The spermoderm may be white, 
brownish yellow, various shades of red, grey, brown, or black. In the cros- 
ses, the chocolate brown colour is dominant to the black, red, white, and 
grey. The red colour seems to depend on more than one determinant. In 
every case there are factors which modifiy the fundamental character by 
determining the appearance of different shaped markings : 1) very fine 
streaks ; 2) large streaks ; dappled or speckled ; 3) small spots. 

By crossing plants with fine streaked seed with plants with large 
streaked seed an F 1 is obtained with fine streaks, and an F 2 with fine and 
big streaks in the ratio 3:1. The character, therefore, evidently depends 
on one factor. 

Size and shape of seed. — Ovoid x spheroidic = F x : ovoid — 
F 2 : ovoid and spheroidic in the probable ratio of 9 : 7. The shape of 

[*• 4 ] 



plant breeding 553 


the seed is, like dehiscence, due to two factors. With respect to size and 
weight, there are types of castor oil with seed i cm. long weighing o.i gm. 
and seed 2.5 cm. long weighing 1 gm. When these are crossed, the F* 
has intermediate forms in all stages, and the F 2 has extreme types with a 
complete set of intermediate forms. 

The other characters, such as periodicity, length of stem, growth, 
shape of leaves, etc., are also mendelian, but the experiments which have 
been made so far, do not warrant any conclusions as to their gametic 
structure. 

585 - Montgomery Seedleaf. A New, and vary Productive Tobacco Hybrid Obtained 
in Ohio, U. S. A. — Hauser, T , in The Journal oj Heredity, Vol. IX, No. 8, pp. 354 356 
4 - 4 Fij^ W i-jhmg’on, I>i *'<. mb^r/iQi 8. 

In a series of tobacco hybridisation and selection tests made at the 
Ohio Agricultural Station in 1903, the hybrid Montgomery Seedleaf, 
obtained from the cross Washington fOliio) Seedleaf x Big Graham, pro- 
ved much superior to the ordinary varieties of tobacco. It differs distinct- 
ly from its parents, both of which have drooping leaves, by its straight- 
ness. It height (above* that of a man) and vigorous vegetation make it 
very productive ; it often gives yields exceeding 2 ago lb. an acre. Another 
valuable quality is it resistence to drought. It is true that excessive 
drought hinders flowering, but when it is over the plant grows with a new 
vigour. Tim tendency sometimes makes it necessary to top it before 
the floral buds form. 

This new variety, already adopted by tobacco growers in south-west 
Ohio, was awarded first prize in a competion foi which seventy other 
varieties were entered. 

586 - Variability of Characters in the Radish and How to Reduce it by Selection 
Investigations in the United States. —T>\RKrR,E P ami cone*, r.h m The journal 

>/ Hitcdtty, Vo 1 IX, Nn 8 pp 357-361 -f* 1 Pa? W.ishn j mi, l>e pnibir, iqt8 

The commercial varieties of ladisli ( Raphamts sativus), even the best 
guaranteed, show great variability in the shape and size of the root, thus, 
producing heterogem otts material. The authors give the results of a se- 
ries of investigations aiming at determining the causes and extent of this 
variation, as well as the practical application of the results obtained. The 
varieties used were Scarlet 0 lobe and White Box, globular in form and 
developing fully in four weeks, and White Icicle, cylindro-conical in form 
and developing fully 111 six weeks. The characters studied were weight 
of the root (in grammes), and length and breadth of the root (in milli- 
metres) . 

By dividing the length of the root by its breadth, a figure was ob- 
tained which gave a fairly exact idea of its shape. In the globular types 
this quotient remained near 1, whereas in the cylindro-conical shapes it 
varied between 4 and 5. 

Weight of the root. — This is the most variable of the characters 
studied, the index of variability being as much as 49.15 % for the vScar- 

[5K4-S84] 
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let Globe variety, 66.72 % for White Box, and 55.34 % for White Icicle. 
In the first variety the average weight of the root of all the plants was 
12.58 gm., and the most common weight 10.7 gm. (observed in 17 % of 
the plants). In the second variety these figures were 17.22 gm. and 3.8 
gm., and, in the third, 47.59 gm and 30.5 gm. 

The true frequency curve, instead of resembling the corrected Que- 
t:£let (i), curve, was greatly displaced towards the values below the aver- 
age, especially for the White Box variety. 

Length and breadth of root. — The principal results obtained 
are given below ; they show the variability of these two dimensions. 


Variety 


Scarlet Globe. . 


White Box 
White Idde 


Length of root 
Commonest length 


35-5 mm and 29 5« im in other words I 25 00 % I 23 00 % 
the frequency curve has two points, 
showing the impurity (heterogenei- , '! 

ty) of this variety I 

I 2942mm 3° 5 mm 25.25% 30 13% 

12455mm 1 1 2 0 mm I 27.55% 12.02% 


Average 

length 

35.49mm 


Coefficient 

of 

variability 


Breadth 
of root 

Coefficient 

of 

variability 


Correlations between weight and length of th% foot be- 
tween WEIGHT AND BRIAPTH of THE root —Although always reaching 
very high values, the first and second corielation differ inversely according 
to the varieties In White Icicle, the first (coefficient o 884) exceeded 
the second (0 874), showing that the length of the root is more important 
than the breadth, or, inothei words, that, in this variety, the longest 
roots are the heaviest. In Scarlet Globe and White Box the contrary is 
true , the second correlation (o 881 and o 901 respectively) exceding the 
fiist (b 650 and 0.826), showing in this cas^, the preponderating influence 
of the breadth of the roots over their weight 

Shape of the root. — As this character is expressed by the quotient 
of two very variable chaiacters, it is perforce very variable itself. This 
is especially true in the Scarlet Globe variety, in which the coefficient of 
variability reaches the very high value of 90.39 % as compared with 
21 96 % in White Box and 26.55 % in White Icicle. 

Practical applications. - - From a commercial point of view, the 
extreme heterogeneity of the product is a serious fault, for it makes it 
necessary to eliminate a considerable number of the radishes grown for the 
market. 

This excessive variability is due to the fact that the seed is har\ested 
and sorted without any standard for selection, and also to the fact that 
selection is made difficult by * a) the underground position of the root 


(1) -jS* <>i th*s R view {Fd ) 
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which makes direct observation impossible ; 6) cross-fertilisation, the ra- 
dish being almost entirely self-sterile ; to assure self-fertilisation, difficult 
and careful operations are necessary.. The following two methods for im- 
proving radishes, are proposed ; both are easy to apply practically : — 

1st method . — i) Determine the most advantageous type from the point 
of view of weight, shape, date of full development, etc. 

2) Choose the plants most closely resembling the desired type ; to exa- 
mine the roots well they must be carefully freed from all soil adhering to 
them ; the plants found to be the best are then replanted, a good distance 
being left between varieties which may hybridise. * 

3) Sow the seed of each plant so chosen in a separate plot or row ; 
for the subsequent production of seed only the plants most faithfully 
reproducing the selected types will be chosen. 

2nd method. — To prevent the roots from being uncovered during ve- 
getation, transform the plant artificially into a pseudo-biennial plant (i). 
To do this, collect the roots when they have reached market size, choose 
the best, and keep them in a store or silo during winter ; replant them in 
spring. The seed obtained the second year must be sown in separate plots 
or rows for each plant. Proceed then as in the first method. 

5S7 - Investigations into Sasds, in the United States. - 1 iurrinctov, g t and 

Crockpk, VV R 1 in v of s c<b to l> su’calion, m the Journal of Ai'ncullHtal Re- 
search, Vo 1 * XIV, No 12, pp *j2S 541 4 - IliIVtK sjiaphyof it Publications Wnslnngt m, 
S 4 pt< mbi r if) i<>rS — - Crocktir W and If\RRiNGrox G T, Cdal.mt and Oxidase 
C mtint of Set d« in IMnlion to thvir Doimincv, . Vitality and Ri spira lion; Ibid , 
Vol. XV, N > 1 , pp t -p ”i H Pi £-• +■ B hNigiapliv ot 17 Pub 1 nations W ishimrtou 

I. — Resistance of seeds to desiccation. — The artificial desic- 
cation of seeds to hasten their ripening has raised the question whether 
this process may prove detrimental to the seed. Up to the present the 
opinion of workers on this subiect has varied greatly. 

The authors subjected seeds of wheat, barley Sudan grass (Holcus 
halepcnsis sudanensi, s) Kentucky blue grass (Poa prntensis L) and Johnson 
grass (Holms halepensis) to desiccation under varying conditions and 
during different periods. They found that the germinative faculty was 
not appreciably affected when dried to less than i % of moisture and, in 
the case of Kentucky blue grass and Johnson grass, when the moisture 
content was reduced to o.i %, although the vigour of Kentucky blue 
grass seedlings was greatly reduced. This vigour was still more reduced 
by drying in a vacuum oven for 6 hours at ioo° C., although the germina- 
tion capacity was not materially affected. 

n. — Catalase and oxidase content of seeds in relation to 
their dormancy, age, vitality, and respiration. — At the Seed Test- 
ing Station of the U. S. Department of Agriculture Bureau of Plant Indus- 
try it was found that alternating temperatures favour the germination 
of seed of certain fodder grasses. The study of this phenomenon led to 
that of delayed germination and the physiology of germination in geneial. 


(i) Su R Jin , TtjiM, No o (EJ) 
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The catalytic activity of the seeds was first determined by measur- 
ing the volume of oxygen given off in an excess of hydrogen peroxide so- 
lution neutralised to phcnolphthalein by the addition of deci-normal caus- 
tic soda. It was found that certain factors modifiy this activity. For 
instance, crushing the seeds excessively, preserving powdered seeds in a 
desiccation or drying seeds which have been kept in a germinator, reduces 
the catalytic activity. In a sample of wheat the catalytic activity of the 
embryo was found to be 28 to 29 times that of the endosperm, and the 
same relation exists between the oxydase and respiration activities. 

Unripe Sudan grass and Johnson grass seeds have a greater cataly- 
tic activity than ripe ones. 

The physiologically inactive organs of seeds have only a small frac- 
tion of the catalytic activity of the caryopses. The oxydases are, how- 
ever, as active in the vital as in the non-vital organs. 

Ketention in the gerrriinator is not so favourable to germination, but 
considerably reduces the catalytic activity and respiratory intensity of 
Johnson grass seeds. The effect on the oxidase activity is less marked. 

The optimum temperature for delayed ripening in dried peach ker- 
nels seems also to be the optimum for increasing catalase activity. Oxi- 
dase activity, however, decreases with delayed ripening, although the auto- 
colouration of the mass of f>owdered seed exposed to the air increases. 
During the germination of seeds of gramineae the catalytic and respiratory 
activity increase rapidly, but there is no intensification of oxi%se activity. 

In certain seeds, such as those of Johnson grass, there is a close cor- 
relation between catalytic activity and respiratory intensity, but no rela- 
tion between these two factors and the vitality of the seed or the vigour 
of the seedlings springing from it. 

Vo general conclusion as to the catalytic activity of all the seeds test- 
ed can be drawn from the results, There is, however, reason to believe that 
seeds may be divided into different physiological types for which more or 
less general criteria may be laid down. It may also be said that the ca- 
talytic activity of seeds is more parallel to physiological behaviour than is 
the oxidase activity. 

58b - The Work of the French Sugar Beet Seed Commission for the Year 1918 (t). — 
Saillvrd, 1C, in th< C ntitpt<s Rendus dc l* Acadvmu d'A^ncultun di bniiue , Vul. V, 
No. <), ]>]). Pori*-, Vfanb, iqiq. 

The author summarises the work done during the year 1918 by the Su- 
gar Bee t Seed Commission, instituted at the French Ministry of Agriculture 
The program included : - The institution of competitions (a competition 

between the French producing houses and a competition for machines for 
drying the seed) ; the foundation of a Selection Station , to carry out the im- 
provement of the best of the present varieties or the creation of new varie- 
ties and to study the problems relating to the production of sugar beet 
seed ; and, finally, the institution of cultural tests in order to improve the cul- 
tivation of the industrial sugar beet. 

(1) As regards j-unai bietse< din r'lamc.sec R., Dec., j 07 7 , No. 444. (Ed.) 
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Tfie results obtained in the Selection laboratory are given below : — 

In order to improve existing varieties and to create new ones, the select- 
ors started with some of the best varieties grown industrially. Three years 
are required to work out one generation : — First year: the seed is sown in 
spring and the beets are harvested in autumn — Second year : the best beets 
are replanted in spring ; in the autumn their seed is gathered separately 
and preserved in separate bags - - Third year : by means of a cultural test, 
the seed from each bag is compared with seed fr m the first year, kept as a 
control; the seed that does not transmit the characters of the "mother” 
beet is discarded. 

The cycle of work was started in 1917 ; good quality commercial seed 
belonging to the best varieties was sown; at harvest time, the beets with 
the requisite qualities of folia ge, shape and neck, were cleaned with a wooden 
spatula, numbered with steel tags, weighed with a spring balance and clas- 
sified in order of weight. They w -re then bored with a gimlet scraper, the 
pulp obtained being used to estimate the sugar content by means of thepo- 
larimeter. The beets analysed are classed, according to their weight and 
sugar content, n four groups : — 1) fanrly heads ; 2) clnvce ; 3) third pick 
4) rejected. The family heads were observed separately and replanted alone 
or in groups of 2, 4 or 6 beets belonging to the same variety or two diffe- 
rent ones. At flowering time they are surrounded by frames covered with 
cloth to avoid hybridisation between adjacent groups (it is best to place the 
beets in the open air in a plantation, sufficiently far from any possibility 
of hybridisation, for the seed bearers, when placed under cloth during flo- 
wering produce less seed than when growing in thy open air). 

The sugar Beet Seed Commission was also entrusted with the duty of 
ascertaining how to increase the yield of sugar per unit area Compari- 
son of the yields for the 10 years 1904-1913 in the various legions of northern 
Europe shows that the climate has a great influence of the yield of sugar per 
acre. The sugar beet needs a great deal of water, wh'ch should be supplied 
very gradually. Soil worked deeply and of even tilth and texture is more 
efficacious for storing up water. Tim results of the cultural tests depend in 
great pait 011 the cultivation and the use of manures. The qualit}" of thj 
sugar beet seed depends on its germination capacity ami on its selection 
brand. The germination capacity can be found in the laboratory but not 
so the selection brand ; this can only be received with confidence if it gives 
good results and that is why it is so essentiial to produce seeds of a certain 
brand. 

589 - Researches on the Best Way for Preserving the Seed of the White Mulberry so 
as to maintain its Germinating Power, in Italy (i).-acqua c., in the informaztoni 
senche , Year VI, No. 5, pp. 47-49. Rome, March 5, 1919. 

The seeds (which are really fruits, achenes) of the white mulberry are 
usualty of low germinating capacity (50 to bo % at the most) and, in addition 
have a short life, which is already diminished by the second year. For this 

(1) See R , December, 1918, No. 13*.! {Ed ) 
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reason it is worth while finding out the best way to preserve the seeds 
so that they will germinate well if they have to be kept one or two years. 

In order to find out the action of cold, the author placed, in April, 1918 
seed from the same sample (with a germination capacity of 55-60 % and 
which had been sent to him in January) in two gauze bags, one of which 
(control) was exposed to a normal temperature and the other placed in a 
cold store at 60C. until about the end of September. From then until De- 
cember, the author did germination tests with both lots and found an average 
of 42 % for the seed kept in the cold store and 34% for that kept at ordinary 
temperatures. But, on the other hand, another sample, sent to the author 
in January, 1918 then kept in a room with a southern exposure and heated 
during winter, had a 50 % germination capacity; in this case the useful fac- 
tor seems to have been the dryness of the air rather than the cold. 

In another experiment, to determine the influence of aeration, mulberry 
seed was kept in a cylindrical bag of cloth (measuring 70 cm. in circumfer- 
ence at 30 cm. in height) from April, 1918, to January 1919, without ever 
opening or shaking it ; at the latter date, the author gathered the seed sepa- 
rately from the top and middle of the bag, and found that the former, which 
had been in continual contact with the air, had a germination capacity of 
30 % against 23 % for the latter. Aeration is also favourable, therefore. 

Conclusion. The maintenance of the germination capacity is favoured 
by a low temperature during summer, preserving during winter in a warm 
and, consequently, very dry place, and aeration. Th r * be st wa^is to " keep 
the seed at the natural temperature, in a dry place, with a southern expo- 
sure, so as to have as little damp as possible, to spread it in thin layers and 
stir it frequently ” ; this is the old method long used for preserving seeds in 
general. 

590 - Red Fife and White Fife V cheats - Saunpitrs, c k , in th< Ihmnmi 1 xpmmnt 
Fattns, Seasonal JhnU (East and Biiti'-li Colt mba*). N< 73, pp ^ Ottawa, Child] io, 
March, icjjq 

The origin of “ Red Fife ” (1) wheat in Canada is well known, but that 
of “ White Fife ” is still obscure. However, it seems certain that the lat- 
ter is a mutation from the former. The only appreciable difference is found 
in the colour of the bran : that of Red Fife is fairly dark reddish br >wn, while 
that of White Fife is pale yellow. A long comparative study of the two 
wheats has shown that they are nearly, if not absolutely, identical. Contrary 
to the common opinion, the grain of White Fife is not softer limn that of 
Red File and it is neither inferior as legards bread-making nor better as 
regards yield. 

As red wheats are preferred commercially, the aulhor (Dominion Cereal- 
ist) advises that, in Canada, White Fife should be replaced by Red Fife, 
especially early Red Fife. 

(i ) Set the ui tide by L- H Niwmann, Wheat Pi oducticn in Canada, in R, } Jul5,J9X7» 
pp 961-067 Red Fife pu dominates, in the wheat inti uluced into Eure pc und<r thename of 
“ Manitoba ”, and D* ViLMoRiNpioposes to replace* the second me le 01 lets vague name by 
the more exact first one. See R , April, No. 326. {Ed,) 
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591 - Rosen Rye, A New Variety with a High Grain Yield Obtained by Selection at the 
Michigan Agricultural Station, 0 . S. A. — spkacc, f. a , and nicolson, j. w„ in 
the Journal of Heredity, Vol. IX, No. 8, pp. 375-378 + 3 Figs. Washington, De- 
cember, 1018 

This new variety, obtained by selecting rye from Russia, is distin- 
guished from the local varieties by the following characters : 

1) Short, strong straw. 

2) High percentage of setting, in good years as much as 99 % (com- 
pared with approximately 50 % for the ordinary varieties). 

3) Very developed grain, exceeding the glumelles. 

4) Ears of the same length as those of the ordinary varieties, but 
much more compact and larger, with square sections. 

5) As a result of the characters of the ear and grain, very high grain 
yield : - — an average of 19.9 to 21.5 cwt. per acre, as compared with 7.2 and 
7.9 cwt. for the ordinary varieties. 

These qualities show that the cultivation of this variety should be ex- 
tended as much as possible in order to substitute it for the local varieties. 
As rye, like all cross-fertilising species, is subject to hybridisation from natural 
crosses, the propagation fields must be isolated and most carefully con- 
trolled in 01 cler to prevent the new variety from degenerating rapidly. This is 
being done by the Michigan Crop Improvement Association in collaboration 
with the Michigan Agricultural Station, and farmers who undertake to 
produce and sell controlled seed guaranteed to contain 99% of seed of the 
Rosen type. 

592 - Rice Growing in the Dominican Republic — mci,ean,a in Comment Rcpoit±,xo. 

■18, p W iMwiglon, J) C,tqi7. 

The cultivation of rice is among the most promising industries in the 
Dominican Republic. Rice might be properly termed the staple food of 
this country, as it is the largest single import, reaching in 1917 a record 
value as the following table of imports shows (kilo — 2.2046 pounds) ; 


Year 

Kg. 

Value 

Year 

K* 

Value 

KJT2 

12 109 no 

: 77 2 082 

IQ 15 

II 748 67 c 

$ 90S 870 


13002 915 

756751 

1916 

12 241 <>18 

1 080 068 

1 91 \ 

8 755 99 1 

4 55 77 6 

JQI 7 

11 5 72 278 

1 117 112 


The growing of rice has only recently been started in the Republic, 
and the production does not yet fully supply the local market, much less 
leave a surplus for export. There arc thousands of acres of land suitable 
for rice in the Dominican Republic, the prices of which range from $ 5 to 
$ 25, depending on its fertility and accessibility. With irrigation two crops 
of rice may be obtained a year. Labour is good and fairly plentiful. The 
prevailing wages for farm hands are 60 to 70 cents per day of 12 hours. 
Women are also employed at 30 to 40 cents a day, and it is said that their 
work is equal to the men's. 

The rice that is produced is growfl principally in the Provinces of 
Azua, la Vega, Santo Domingo, Padficador, and Monte Cristi. In the last 
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named province it is grown by means of irrigation. Although there are no- 
statistics available it is estimated that there are about 2 000 acres of rice 
under cultivation in the Dominican Republic. 

The native rice is of inferior quality, owing to primitive methods of 
harvesting and milling. There are many broken grains, and the rice is 
not uniform in either size or firmness, nor is it polished. The mortar and 
pestle are still used to a great extent in husking and there aie also many 
small hand mills in the rice-growing districts. There are only four modem 
mills in the entire country , although there will undoubtedly be more used as 
this industry is developed. 

While the Dominican Republic may never become an exporter of rice, 
it should in time produce sufficient for its own consumption. 

593 - Sudan Grass (Sorghum cxiguum) in the South of France — schribwx, in 

the CompUs rendu^ de I'Aoaittmu d'AgncuUutt de Lfunu, Vol V, No. 14, pp 460-464. 

Pans, April 9, 1019 

The author describes the excellent results obtained by M. LibES in 
the Gard district (Prance) when attempting to grow Sorghum cxiguum f 
which was introduced into America in 1903 from the Egyptian Sudan under 
the name of Sudan grass (1). This grass appears to be really interesting, 
at any rate for the south of France. 

As its origin is a warm region, Sudan grass should only be sown after the 
last spring frosts; 12 to 15 kg. of seed suffice per hectare; it should be sown in 
lines 40 to 60 cm. apart so that it can be hoed ; if it is not h&ed the lines 
can be 20 to 25 cm. apart. 

Four chief characters show this plant to be worth the attention of far- 
mers in the south of France : 1) great resistance to drought; 2) rapid growth 
(so much so that when sown close it chokes out weeds) ; 3) very high yields 
on irrigated, fertile soils ; its yield in food material appears to exceed that 
of annual plants grown under the same conditions; 4) can be made into hay 

In the United States, Sudan grass has given the extraordinary cropof 
20 000 kg. of hay per hectare (nt arly 8 tons per acre ) . The author intends 
to study the possibilities of the plant for the north of France as well. 

59 t - The First Cotton Growing Experiments in Fuehat, Bengasi. - z^on, Vito, 

m VA ' ncoltura colomalc, Year XII, No 6, pp 3^7 344 -+* Plorcwc, I>e- 

cembei 0,1018 

Cotton-growing without irrigation in the Bengasi plain has to face cli- 
matic conditions (little rain, predominance of strong, dry winds) which, 
at first sight, seem unfavourable ; on the other hand, it is not worth while 
growing it with irrigation, as greater profits can be obtained by using the 
water for other crops. But the author has seen very vigorous plants of 
arborescent cotton (Gossypium barbadense) in several gardens in Bengasi 
and he has considered the possibility of exploiting the immense steppe of 
Bengasi by means of cotton-growing . The local seeds (thus already acchma- 


{1) Sec R , July I9T3.N0. 799 ; 2 ? , Jan 1916, No. 42 ; A 1 , May 1917. No 431 ; R , Oc- 
tober, 1917, No. 893. [Ed) 
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tised) as well as those of " Caravonica Wool ” and “ Boyd's Prolific ” 
sent to the author from Sicily, only germinate in May, that is, when no re- 
liance can be placed on the rains that give an impulse to growth so that the 
plant will afterwards be in a condition to resist the long period of drought 
and the winds ; again the growth of the adult plant stops from December 
to May (flowering takes place in June). 

The problem was to obtain small plants on the spot that would be lig- 
nified by May. But replanting has small chance of success at that period, 
and all that can be done is to sow in pots. 

The author has found out how to make sowing easy and cheap by using 
old preserved food cans of a litre capacity ; he removed the cover of the cans 
and cut the botton all round save at one place left for an attachment ; he 
filled them with earth and sowed the local cotton [barbadense) in August; 
he occasionally watered the plants and, in December, i. e., after the first 
rains, transplanted them in dee ptrenclies 70 to 80 cm. deep and 1 to 2 
metres apart. Transplanting is very easy as all that has to be done is to 
remove the bottoms of the cans, which only just hold together — having 
been cut as described above — and place the plants in position just as they 
are in the bottomless cans ; the metal is quickly eaten away by rust and the 
plants are free in the soil . They are then left alone. 

Even in the first year after transplanting the plants flower and bear 
fruit once. The operations of sowing and transplanting are considered by 
the author to be neither too expensive nor too tiring, since the cotton plant 
certainly lives moie than 12 years in Bengasi. 

As regards quality, the Bengasi barbadense cotton is quite equal to 
“ Caravonica Wool ” and it might be improved very much yet bv means 
of selection. 

595 - Indo-Chinese Cotton (1). — I'ritdhommb, E ,iu L' 1 'rnnomu colonial e , Built tin men- 
s ucl du Jar dm Colonial, Year III, New Suits, No 20, jrp. 60-61 Palis, Sej t. Oct., 1918. 

In a study that appeared in the Bulletin dn Jard a Colonial , the author 
(Director of the " Jardin Colonial ", at Nogent-sur-Marne, France) drew 
attention to the interest that cotton growing on those soils in Cambodia 
not subject to periodical inundations by the Mekong river or its tributa- 
ries might have for the French spinning industry (2). 

The author points out that, up to the present, Indo-China is the French 
colony that exports most cotton. This crop is most developed in Cambodia 
and Annam, regi >ns with a yearly exportation of lint and unginned cotton. 
Tonkin also furnishes small quantities of cotton, but the crop, being entirely 
absorbed by local needs, does not give rise to any external commerce. 

The pre-war exporta ti< >n statistics show, as will be seen from the append- 
ed Table, that, for the last 5 normal yea is 1909-1913 inclusive, the exports 
of Indo-Chinese cotton reached an average of over 3000 metric tons of lint 
per annum. The amount exported in 1913 was almost double that exported 
in 1909. 

(1) See H , lHcimtxr, hjiq, No. 1^5 .mil R , , January 1919, No 46 {Ed) 

(2) See R , Januaiy, I9i9> No. 46. {Ed.) 
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Exportation of Indo-Chinese cotton (in metric tons). 


Form in which exported 

1909 J 

Z9X0 | 

I9XI J 

>9X3 1 

I 9>3 j 

Averages 

I4nt cotton 

2 288 

1319 

1 

1 

1354 

2 OO4I 

3284 

*•0.6 

Unginned cotton (*) expiessed as lint. 

44O 

730 

| 543 

968 

2 129 

•62 

Totals 

2 728 

1 

2049 

1 i «97 

2972 

5 413 

* •11.8 


* The unginned cotton exported comes mostly from Annum. To express this cotton 
as lint, the quantity of cotton delivered for export was divided by 3, which corresponds 
to a yield of about 33 ( Author ) 


5<v> Chinese Experiments with American Cotton Seed. maynaud, i y in Commerce 

Kt potls. No. 16 j., p 165 Washington, D C,iqi 8 

An augmented program of experimentation with American cotton 
seed in and about Shanghai has been laid out for K)i8 by the Cotton Im- 
provement Association of China. The organization is a newdy-formed body 
of 400 men interested in the cotton-growing industry hereabouts and one 
which is specializing in the introduction of American cotton. 

A consignment of 120 sacks of Georgia cotton seed of a variety which 
has given gratifying results in the past season has been just received. 
The seeds are to be distributed among the members of tlm association. 

The consignment totals 2 400 pouuds of seed of the Cleveland Big Ball 
variety sufficient to plant 400 mow (a “ mow ” is approximately one fifth of 
an acre) of land and is expected to yield a return which will assure the plant- 
ing of a very large area next year. Mr. Moh, a cotton spinner who started 
the Cotton Improvements Association of China, besides planting his 6o-mow 
experiment station in Yangtszepuo, has opened a new station of 30 mow in 
Pootung to be devoted to the acclimitization of American cotton. His 
successes of the past seasons have convinced him of the superiority of this 
cotton over the native plant and of the entire feasibility of its successful 
introduction into China. 

Ilis work has given to Mr. Moh entire confidence in the future of 
American cotton here, a feeling shared 'by Mr. II. H. Jobson, the American 
cotton expert, who came to China to investigate for the Chinese Government. 
The results secured at Yangtszepoo station last year were gratifying. The 
season's crop spun consistently 32s and 42s. The usual return from Chinese 
cotton is 1 6s or 20s. 

According to Mr. Moh, if attention is paid to the care of the seed there 
is no question but that American cotton can be successfully introduced to 
the country about Shanghai. There have been unsuccessful attempts in 
the past, but there were reasons for it. The crop was usually planted 
too late and the seed was not of the variety suited to local conditions. It 
was invariably obtained from Oklahoma or Texas, where very dry conditions 
prevail, and was thus entirely unadapted to the locality; whereas the 
seed from Georgia can be acclimatised in about three years. 
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The Chinese of the cotton industry have come to a realization of the 
necessity for improving the fibre of the native plant. It was with this in 
view that the Cotton Improvement Association was formed and plans laid 
for enlarging the field of experimentation in iqj8 , hoping to have a success- 
ful crop and to obtain seed for greatly increased planting next season, as 
it not advisable to introduce new seeds each year. The new experiment 
station in Pootung will be called the association station, and will be con- 
ducted under its auspices and for the benefit and instruction of the 
members. 

There are further indications of an active interest in cctton improve- 
ment among Chinese oflicials. 

597 - 1 Textile Fibres Furnished by the Lotus in Italy. - s, c No r>o 1 of t his Review 

598 - Olive-Growing in Apulia, Italy. — briovnh, r, , m L'AytcoUuni lUihana tiiu- 
straia , Ycai T, No i, pp •>; -f 3 } Virs Milan, Jtimuu>, K)ic, 

Apulia, and especially the provinces of Bari and Lecce, is the largest and 
most active olive-growing region (1) in the south of Italy. 

Out of a total of 588 400 hectares of specialised olive orchards in 
Italy, about 8 / rjJ or 312 800 hectares, belong to Apulia ; this also includes 
a little less thin 200000 h-ctares of olive orchards with intercalated 
crops, against 1 720 000 hectares for the whole of Italy. 

The oil-extractors in Apulia work each year an average of over 2 million 
quintals of olives ; however, this amount varies a great deal from year to 
year ; thus, in 1915, then* was a minimum of 1 million quintals (national 
pioduction : 9 300 000 quintals) and, in 1916, a maximum of 6 848 000 quin- 
tals (national production just under 13 million quintals), i.e.,the annual 
production of the olive orchards in Apulia is between 1 /* and 1 / 2 of the produc- 
tion of all the olive orchards in Italy, and is, on an average, a little more than 
1 /.. The value of the crop varies between 25 and more than 170 million 
lire. 

In Apulia, as in the rest of Italy, olive growing is sensibly declining. 
The yearn of abundant production alternate with periods of poor crops last- 
ing 3 to 10 years. This is due to many causes : — in the first place, too 
great age of numerous orchards ; agamic reproduction by suckers often 
taken off old plants ; bad spring weather ; prolonged drought, sometimes 
lasting three-quarters of the year; unsuitable manuring, pruning and culti- 
vation ; annual invasion cither of the olive fly (Dacus oleae), the olive tinea 
(Prays olecllus), Rhynchitcs cribnftennis, or of all three of these veiy injurious 
insects at once ; infections by vegetable parasites. 

The phenomenon that is repeated each year with varying intensity 
in the olive-orchards of all the regions and, to a higher degree, in those of 
Apulia, is the very abundant flowering of the trees followed very often by 
a small and sometimes very small crop. There is a high percentage of ab- 


(1) See* the article by Prof. V Bfacci, The Picscnt Stuteof Olivt-Gu 111 It.ii\, in 
R Octobei I9n, pp 1406*1502 (Ed) 
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normal flowers, in which the female organ aborts when the flowers open; 
with certain varieties, and still more with certain environmental conditions, 
the percentage remains lower than 50%, while, in other cases, it even reaches 
98 %. A proportion of 20 % of normally developed and fertilised flowers 
would be enough to assure an abundant crop but many of the flowers that are 
of normal development at the moment of anthesis (sometimes 80 and 
even 90%) are subject to a progressive diminution of their physiological 
activity (Petri) (1) particularly favoured by a lack of nutrition of the plant 
and by persistent drought. 

In Italy, the average unit production of olives, according to the offi- 
cial statistics, is only 8 quintals per specialised hectare. The value of the 
national production is, on an average, 250 million lire. The author thinks 
that were suitable technical methods employed, this figure could be easily 
doubled. The Italian preserved olive industry (2) might become of much 
more importance than it is at present. 

599 - Elae/S Terema a New Oil Palm. — Bulletin d( VOffict colonial fauording to the 
Deuhriu Kolotttah itunj) Year XXII, No 13^, j> 28 Pan-' Mtitut, famui), iwo 

A very good new oil palm has been discovered in th« Cameroons It is 
Elans Terema , whose oily nut is surrounded by a pulp so lich in oil that the 
yield is almost double that of Lisombe (3), a variety which has so far been 
considered the best tor pi a liters. 

Before recommending that this fairly rare variety should be cultivated, 
the German administration wished to wait for the result of thStxperiments 
carried out at the Victoria Experiment Garden 

6 >o - Hevea in the Belgian Congo. — de b way yvj s m tin luiiunn a nu>u du ( on%o 

Bol '1, Vol IX, Nos 1 4,p p 78 -ijj + 4 Puis J,ondon (during thi war), March Dcttm- 
bci, 1018 

Report on the hevea plantation at Yangjmbi (near Stank yville) by 
the author (sent on a mission), who is the managei of some hevea plantations 
in Malasia The mission, which lasted from Novembt r 16, 1917 to February 
14, 1918, had the object of oiganising an t {periment on the exploitation of 
sufficiently developed heveas, based on the methods employed in the hevea 
plantations in the Far East. 

The plantation was started in 1911 ; 11411 trees weie planted in the 
first year on 46.6 hectares ; in 1913, 26 750 trees weie planted on 132 hec- 


(1 ) vSic A’ , July, 1013, No 870, Jan , mi 5, No 108 , May, tut 7, Xu 4^8 (Ed) 

(2) Sp lin pioduc ts annually more than 400000 quintals of preserved green olives and 
exports more than hdfof this, men c than T20 000 to 130000 quintals going to the United 
States The "Spanish olive” commonly giown in the province of Bari and particularly 111 the 
tenitory of Audria h is <1 laigt stone andsomcwh.it woody flesh , the bi st Italian tabic olive 
is the “ Vseolana ” vauety, which closely resembles that of Si villc , wlulhis so much appre- 
ciated (Gaft\no BRiOANri Pcr.ilcune nosticindustrie agiarit [In support of some of our 
agricultural mdustQcs], in La Propaganda ai^rtcola e V AgncolUita pui’ltts(, Stilts II, Year X, 
No 13, pp 145-148 Bari, July 15, iqi8 [Ed) 

(3) Vauety of Elaas R , Sept , 1918, No 986 [Ed ) 
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tares ; the plantation therefore includes 38191 trees planted on 178.6 hec- 
tares. The trees are planted 7 metres apart in squares, giving 204 trees 
per hectare. % . 

The author deals with labour, the general condition of the planta- 
tions as regards maintenance and growth, tapping, cropping and yields, 
treatment of the product, intercalary crops (coffee, Elacis ), the diseases and 
pests of hevea (Fomes semitostns and diebaek [Thyridaria tarda], termites), 
drainage, buildings, and rainfall. 

The reputation of heVea rubber from certain plantations in the Congo is 
not yet established; it may even be said that it is not well thought of. The 
author says that this opinion is not true. 

A hevea plantation in selected soil with a favourable climate, with a 
way for exporting the product, conditions that are to be found at Yangambi, 
for example, can succeed and be worked commercially just as much as a 
similar plantation in Malaya, Java or Sumatra. 

To obtain this result, the methods of management and manufacture 
of the product employed in Malaya must be adopted. The same pecu- 
niary sacrifices as regards clearing, upkeep and the acquisition of all the 
modern machinery necessary for obtaining a perfqpt product must be con- 
sented to. The European markets are very exigent as regards plantation 
rubber, and, in order to obtain a good reputation, all these exigences must 
be satisfied as is done in the Far East. Labour is much cheaper in the Congo 
than anywhere in the FarE^st and, moreover, the experiments at Yangambi 
have proved that the local labour possesses the requisite aptitude for the 
rational exploitation of a hevea plantation. However, to be successful, 
permanent workmen, kept under a real contract must be had, as tapping 
the hevea is a delicate task that should be carried out regularly and which 
requires a long apprenticeship; continual changing of the labourers would 
be injurious. The solution of this question is not impossible and, when it 
is solved, ihe commercial future of hevea in the Congo will also be solved. 

STIMULANT, 
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601 - The Future of Tea in Indo China {1) chaloi, c , m V tgionmn cohnuih, Bui - 
Utin mens ml iltt J cu dm Column 1 ,'Slw S< tus, Yun 111, No 2 j,pp Paris, Mareh- 

April, Jan; 

The author’s study forms a useful supplement to the report presented 
by M. P. EbKRUARDT in iqi8 to the Cougiess of Colonial Agriculture (2). 

With a little effort, almost all the tea required by France could be sup- 
plied by Iudo-China. 

Before the war, France consumed about 1250 metric tons of black tea 
every year ; in 1915, 1916 and 1917, the consumption was nearly doubled 
reaching 2500 metric tons in round figures. To this should be added the 
black and green tea consumed in North Africa and French West Africa. 
The pre-war figures are given below 


(j) Regarding lnrio-Chimsc tia,sa A\ Nov. 19^8, No. 1243 and April njiy, No ^<7. 
(2) See R , Nov 1918, No. 1243 
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Green teas. 

, Black teas. 

Moiocco 

2385 metric tons 

France • 1250 metric tons 

Tunis . • 

300 » » 

African colon^s . . 200 » » 

Algeria 

28 0 » » 


Senegal • • • 

85 » » 


T otal 

3050 » 

Total . * 1430 » » 


Grand total 

. 4500 metric tons 


^[ere, then, is an advantageous market open to Indo-Chinese tea, with- 
out counting that open to the tea waste for the extraction of caffein(i). 

If the odd thousand tons that Indo-China is obliged to import each 
year from China are added to these figures, a total of at least 5500 metric 
tons is obtained that the country could produce without any fear of over- 
production. 

Indo-China could arrive at this total fairly rapidly, as it would only 
represent about 10 times its pre-war production which, besides, had increa- 
sed from 35 metric tons in 1898 to 489 metric tons in 1914 (the exports 
reached the maximum of 962 metric tons in 1915) . About % nf the exporta- 
tion comes from Tonkin. 

The production has been greatly encouraged by the complete freedom 
from duties in France enjoyed by Indo-Chinese tea since January 1, 1914, 
and which represents a premium fur it of 2.08 francs per kilo. 

Indo-Chinese tea has been criticised for a certain sourness, a slightly 
bitter taste and a lack of aroma. These defects can easily beHorrected : — 
1) by suitable cultivation and pruning ; 2) by gathering the young leaves 
only, instead of collecting all the mature leaves without distinction; 3) 
by a good fermentation, which decreases the 1 tannin content; 4) by the 
well-known methods for decreasing the thein content and augmenting 
the aroma. 

The author gives analyses of Indo-Chinese teas made to compare with 
analyses of Ceylon, China, Java, Indian and Caueasan teas. The analyses 
were made by M. Iy. Rig OTA RD at the “ Jar din Colonial 

After gathering, the leaves should be properly sorted, so that the differ- 
ent commercial grades — fine, medium and large leaves - should con- 
sist of the youngest leaves starting with those at the end of the branch 
and going down as far as the fifth for example. 

Proper machinery should be substituted in the operations — fading, 
rolling, sit ving and drying — hitherto carried out by hand. 

It would be useful to create licences for tea preparers, as is done in Tahiti. 

In conclusion, expert examination of the tea, when about to be expor- 
ted, would, it appears, give good r suits by refusing to stamp any teas 
that do not possess the commercial qualities necessary for exportation. 


(1) Ftamc needs about Kooo kg of caffi in, of whit h 2000 kg. are c xjxirtcdin various fornix. 
Supp< 'bin g that Indo-Chimst Ua waste givt*- an lnomtnal >it dot c % of lofftin, 400000 kg 
of waste from its large A^iatu colony <011 d be utiliMf 1 in Fi. nu A** ugauK this, Indo Cbi- 
nesetea has a higher e. ffein content than that fre m othei MOirccs, it is therefore highly i-iiit- 
able for the extinction of tins alkaloid (Author). 
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602 - Tea from the Caucasus. — L' Agronomic eolomale, Bulletin mensucl du Jaidtv cnlo- 

w Series, Year III, No. 22, pp. 125-216. Paris, January- Ft biliary, 1919. 

A brief summary of the study by M. V. Thiebaut (i), followed by the 
results of an analysis of tea from the Caucasus carried out in the French 
“ Jardin Colonial ” by M. R. Rigotard. The percentage results are: — Wa- 
ter, 9.15 ; Nitrogen, 4.20 (nitrogenous matter 4.20 X 6.25 — 26.25) ; Tan- 
nin, 5.17 ; Caffein, 1.60 ; Fats, 0.35. This tea is remarkable for its low tan- 
nin content and small caffein content. 

603 - Medicinal Plants in the Italian State Forests. — fiori, a , :n VAipe R%v%*ta ho 

ftistah' l til tana, Series IT, Year VI, Nt s i-j,pp. 20-24. Florence, Jan. -Feb ,1<U9 

The author has been given the task by the General Direction of the 
Italian State Forests of ascertaining the richness in medicinal plants of 
the unalienable State forests. To do this, the author visited, during the 
summers of 1917 and iqi8 , the forests of Consiglio (Venetia). Boscolungo 
and Casentino (Tuscany), Monticello ^Abruzzi), Gallipoli-Cognato (Apulia), 
and Camere Chiuse (Sila, Abruzzi) ; the author had studied the flora of 
the forests of Vallonibrosa and Follonica (Tuscany) , and Umbra-] acotenente 
(Gargano Promontory, Apulia) previously. The author shows, by means 
of a table, for each of the above-mentioned forests (except for that of Follo- 
nica, which is very poor in medicinal plants) , the absence. presence, or abund- 
ance of 48 medicinal species. It appears that arnica (Arnica montana) 
could be gathered in great quantities in the forest of Consiglio ; valerian 
(Valeriana officinalis) is abundant in the same forest and particularly in 
that of Sila ; hemlock (Conium maculatum) in those of Monticchio and Galli- 
poli-Cognato ; male-fern (Polystichum Filix-mas) in all the forests of the zone 
of the beech and fir ; the burdock (Arctium Lappa); the common elder (Sam- 
bucus nigra), the St. John's-wort (Hypericum perforatum) ; the germander 
(Teucrium Chamaedrys), the raspberry (Rubus Idaeus ), the mallow (Malva 
sylvestris) the thyme (Thvmus Serpvllum)\ the woodruff (Asperula odor ala) 
the medicinal speedwell (Veronica officinalis ); the gre.it mullein (Verbascum 
Thapsus) and many other species occur in nearly all the State forests; the 
deadly nightshade could be gathered in the forests of Consiglio, Boscolungo, 
Vallonibrosa, Camaldoli, Casentino, Umbra- Jacotenente, Monticchio and 
Sila. 

Tests made by the author show that the deadly nightshade (bella- 
donna) and still more the fox-glove (Digital is) can be easily propagated 
from seed in the forests, without actually being cultivated. 

604 - The Cultivation of the Lotus ( Nelumbium speciosum ) in Italy. — 

JtnRrAKBLLT, S, 111 L' I nuoliuui ttulutu, p an, Ft bn ary 

2 , i <n <) 

The lotus, introduced as an ornamental plant into Italy, has become per- 
fectly acclimatised there and develops luxuriantly even when completely 
abandoned. The author suggests that it should be cultivated for its rhiz- 
- — * 

(1) Ste k., March, 1919, No. 323 (hi ) 
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omes, from which excellent starch can be extracted, in pools that yield no 
revenue. In the East, this starch is used for making alimentary pastes, and 
the rhizomes, as well as the small fruits of the lotus, are eaten directly. 
The author has found that fine silky textile fibres can be obtained from the 
stems and flowers of this plant either by mechanical treatment or by mace- 
ration. 

605 - Anona Qherimolia in Italy. — Savast no, l., in VA^ncoiwra itaham %i- 

lustrala No pp 73-70, 8 Figs MUan, Pi binary jcito. 

Anona Cherimoha was introduced over a century ago into Italy, but 
it has spread very little up to the present. In a few localities in Calabria 
and Sicily it has become acclimatised well, especially in the neighbourhood 
of Reggio Calabria. Its acclimatisation is due to being continuously re- 
* produced by seed, foi “a species becomes acclimatised in a region by sow- 
ing its seeds, not by planting cuttings In the above-mentioned region, 
the tree is rarely more than 26 ft. high ; the branches at the summit are 
excessively elongated and protrude from the crown , the lateial branches 
are excessively pendent ; the wood is tender, splitting easily ; there are no 
suckers either from the root or stock, which is a disadvantage as regards 
cultivation ; the leaves begin to fall in April, when the new leaves and 
flowers appear ; growth is practically continuous, with a slackening-up in 
January-February and, if the tree is not irrigated, occasionally towards 
August. It flowers in April-May, the fruit forming in September-! )ecem- 
ber, but not in large quantities (these ate ungrafted plants) ; a good plant, 
well cultivated, produces an average of from 44 to 66 lb. of fruit each year 
The size and shape of the fruit varies, sometimes even on the same tree. 
The crop may be calculated as : — 10 % of large fruit (up to 350 gm.) ; 
40 °o of medium-sized fruit fanout 140 gm ) ; so of small fruit. About 
V 3 to ft /i of the fruit is eatable. A seed weighs 2.62 gm. on an aveiage. 
According to* experiments made by the author at Naples the seeds retain 
their power of germination for (\ months The analysis of Anona fruit 
from Reggio made by M. Cutolo gave (in 0/ ,) : water 73.74 ; sugars 11.86 ; 
acids, o.8s8 ; fibres, 4.08 ; albuminoids, 2.80 ; fat, 0 35. 

This Anona which, where grown in Italy, occupies the northern sub-re- 
gion of cultivation of the species, must be selected so as to obtain early 
fruit (so as to avoid freezing in winter) ; complete or almost complete, absence 
of seeds ; resistance of the tree to low winter temperatuies. In the 
territory of Reggio, there are trees that possess these characters, so that a 
variety could be fixed and propagated afterwards bv grafting. 

The plant is sown in a nursery ; after 2 year c it is transplanted and, 2 to 
4 years later, it is planted in its pioper place. The author advises spring 
grafting* the adult trees should be fairly heavily pruned to encourage the 
formation of new wood. Grafting is best done in the nursery at the age of 
1 or 2 years. Cultivation is the same as for lemons and bergamots ; in 
addition the soil should be partially drained. 

In southern Italy, Anona cherimolia is acclimatised and adapted to the 
cultural conditions of that region ; it is worth while making use of so much 
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work, by cultivating the plant in future on real commercial lines. The aim 
should be to produce a luxury fruit which, as a “ tropical rarety ” would 
command good prices, but would never in any way become an article of 
general consumption. 

606 - “Chinin” a New Variety of Avocado from Mexico. — rnic, g, in vAgumo- 

ptie colomalc, New Series, Yuir III, No 20, pp 42-444*3 Figs Paris, St pt imbci ‘Oc- 
tober, iqi8. 

Amongst the numerous varieties of Avocado or alligator pear (Persea 
g ralissima Oaertn.) grown in the State of Tabasco, there is one that is so 
clearly distinct from the ordinary type with smooth fruit that it should be 
considered as a new one. In appearance the plant is little different from the 
other “aguacates”, but the young branches and the lower surface of the lea- 
ves are strongly hairy. The fruit is entirely distinct and, in addition, is 
very variable as regards appearance and colour. 

The fruit of this variety (including 4 different types), known as “ chi- 
nin ” are distinguished from the avocado : 1) by their wrinkled skin ; 2) 

by the nature of the endocarp, always thick and resistant ; 3) by the 
texture and savour of the^r pulp. Their biological characters and cultural 
requirements have not yet been studied in detail. 

The fruit is much liked in Mexico and deserves the favour it enjoys 

• 

607 Modifications to be Introduced into the Topography of Vineyards on Slopes. — 

XyARt’B, 1 \, m Le Promts a^nmU it viticolc, Wot- Central Edition, Year X 3 „ No 15, 
pp. 3*5 35 i 4 -i Photomaph Villi fame he JKh6i 1), Apt il 13, 1919 

Previously vines were planted on the flanks of slopes according to the 
line of greatest slope, which facilitated digging when mounting and avoided 
difficulties of nearness due to differences of level. The lines w r ere cut by hori- 
zontal ditches and the soil was patiently carried up again during winter. 
These operations were all right in their time ; the cost of labour lias increased 
considerably and, in general, one can only keep on farming when all work 
requiring strength or continuous effort is carried out by teams or machinery. 

Ploughing in the direction of the slope has serious disadvantages ; 
the result is that ploughing can only be done going down, thus hastening 
the slipping of the surface soil. Again, worked soil is more easily acted 
on by atmospheric agencies and water flowing down the furrows leads to 
erosion, thus filling up the down ditch and depriving the slope of fine soil. 

The author suggests the use of cultivation in terraces or half -terraces, 
by planting the vines on lines of the same level, so that ploughing will be 
horizontal. He shows how to fornr terraces, giving’a special description 
of the method used in the Vosges. 

Work is going to be restarted with energy in those countries that have 
suffered from the war ; and it is a favourable moment for changing the to- 
pography of vineyards on slopes by means of half -terraces, so that ploughing 
could be carried out on the same level, leading to a decrease of the cost and an 
increase of the fertility. The method cannot be applied to too stony 
soils that could be planted with timber if their cultivation is too expensive. 

[OS-fM] 
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The author also deals with re-memberment of vineyards and the pro- 
vision of paths or roads for working them. 

forestry 608 - Research Program of the Swedish Forestry Experiment Station for the Trlen. 

nlai Period 1918-1920. — Meddelanden fran Statens Skogi fVnSksonstalt, Ft. ij, 

pp. 117-191 + 5 Pigs tetockhoim, 191ft 

In sequence to the program of the triennial period 1915-1917 (1). 
the Swedish Forestry Experiment Station is continuing the researches be- 
gun on the regeneration of forests (seeds, special methods for helping natural 
regeneration, methods of cultivation). 

As regards the development of plantations the Institute continues to 
deal with them as far as their revenue is concerned, particularly with the 
idea of establishing the coefficient of shape for various forest trees especially 
Finns sylvestris, and obtaining the alsologieal tables for P. sylvestris and 
the birch after complete thinning at the bottom. The oak will also be 
studied in such a way as to make a preliminary enquiry into the develop- 
ment of plantations of this tree, as well as the duration of growth of the 
commonest forest trees. 

In the same order of researches, as regards the management of planta- 
tions the existing plots will be re-examined and, if necessary, thinned. New 
plots will be laid down to determine the effect of thinning, especially on Pinus 
sylvestris and the birch in Norrland, and eventually in the mixed stands of 
conifers leaving, as far as possible, plots intact to act as contflWs. 

The researches on the diseases of forest plants are being continued , 
regarding the study of the different sorts of forest trees and the utilisation 
of exotic species, the study of the varieties of spruce and Pinus sylvestris 
that of the German spruce seeds, as well as those on the larch and fir art 
being continued. As regards the researches 011 forest soils , while continu 
ing those on the different types of soil, on heaths, on damp forest soils 
the Institute will also study the freezing of forest soils from the standpoinl 
of practical forestry ; as regards the researches on the transformation 0 
peat beds into forest soils, it is especially drainage in relation to nitrogei 
transformation that will be studied. Researches on the influence of lowe 
animal life on the nature of the soil in land submitted or not to cuttim 
will be undertaken. 

In conclusion, the foresters will continue to elaborate their reports 01 
the state of the production of forest seeds. 

609 - The Stone Pine ( Pinus Pine a), in Italy. — cotta, a , m L'ltaUa agncoia , Year t 

Nos. 1 and 3, pp. 10-16, 70-S0 + 14 1'igs -f* 1 Colouitd Plate. Piacenza, January 15 an 

March 1 5, 1919 

The zone of diffusion of the stone pine, which, perhaps, originally cant 
from Crete, forms an ellipse whose long axis stretches from Asia Minor t 
the Canaries and whose short axis extends from Provence to Algeria. Th 
most extensive woods formed by it occur along all the southern shores c 

(1) See R , 1916, No 765 [Ed) 
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Portugal, in Andalusia, and in Old Castille ; in Italy it forms the famous 
pine woods of Tombolo near Pisa and Migliarino near Ravenna. It u ually 
lives from 200 to 250 years (some authors say 500) ; and it reaches over 80 
ft. in height and from 3 to 5 ft in diameter. 

Its characteristic root system, formed of a strong tap-root going deep 
into the soil and a certain number of lateral roots that radiate out horizon 
tally and send out occasionally smaller secondary tap-roots, makes the 
trees very resistant to wind and very suitable for fixing the moving sands 
of the sea-shore. However, in shallow soils or in those with fresh water at 
a slight depth, the tap roots are reduced and the whole system loses much 
of its resistance to the wind. Its zone is that of the lauretum ; extended 
up to the castanetum, it runs the risk of being killed by severe winter frosts 
to which it is very sensitive. If it is in damp soil, at any rate in its depth, 
it is not very exigent as regards atmospheric moisture. It is not very exact- 
ing as to soil, but calcareous soils do not suit it, as long as they are not suffi- 
ciently damp, and it has an absolute aversion for swamps. It resists marine 
salinity well. 

It is above all a light loving tree; it can only withstand slight shade fot 
3 or 4 years and can live when grown close together for 25 or 30 years, but it 
must then be thinned in such a way that the 50 or 60 year old trees are com- 
pletely isolated. At first its growth is rather rapid, but it soon slows 
down. For this reason it cannot furnish a large quantity of wood. The 
general forest guard SAUNA reckons that the Ravenna pine forest furnishes 
300 cubic metres of wood per hectare at 80 years, and MM. Biondi and 
Righini calculate that the pines atSanRossore furnish, at 90-95 years, 233 
cubic metres of firewood and 60 cubic metres of timber per hectare ; to 
these the products from thinning should be added. 

The specific gravity of the green wood is about 0.895 and that of the 
dry wood 0.520 to 0.800, on an average 0.660. This wood is used by the 
navy as well as for making pavement 4 ', beams, etc. 

Plantation is done as much from seed (usually preferred) as by plant - 
ing (for the most difficult replanting work). The finest and most regular 
cones are chosen for preparing the seed (rejecting the early ones, which 
usually give an empty seed) and placed on racks to make them open, tak- 
ing care to remove them at night and protect them from damp, or in sheds 
with a good exposure to the sun ; they are turned from time to time to make 
the seed come away. The seeds are then resorted. The germination 
power of seed from the previous year is much reduced. 

The best time for sowing is spring in central Italy and autumn in 
southern Italy (so that the young plants will not be overtaken by drought). 
When sowing on prepared soil, the seed is broadcasted (3 to 4 quintals per 
hectare) ; when sown in lines, the seed is placed in furrows, 2 or 3 to every 
10-15 cm I if sowing on small plots the seed is hand-sown ; the seeds are 
covered with 4 to 5 cm. of soil with a harrow or rake. In places where the 
soil is not prepared, as in sands or gravels* etc, the seed is placed in holes. 
In bare places where the young pines require protection from frost by means 

[Mf] 
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of plants of more rapid growth (heath, broom), the seeds of these plants 
are sown with those of the pine, 

The stone pine requires much attention : thinning the seedbeds in 
the 3rd or 4th year, followed by other thinnings at first near together than 
farther apart, every 5-6-7-8-10 years ; each thinning should be accom- 
panied by the lopping of the plants left in the soil, and care should be taken 
not to form gaps ; at the 3rd thinning, from 400. to 500 plants per hectare 
are left ; at the fourth, from 200 to 250 ; at the 5th and last, from 100 to 
120. When thinning the wood, an underwood is formed that is utilised 
every 5 or 6 years for the collection of the twigs and every 10 or 12 years 
for the young trunks (ilex, oak, etc.) A pine wood with a thick underwood 
of ilex is very suitable from the economic point of view, but it requires great 
care and skill, 

Harvesting begins at about the 20th year and is continued throughout 
the winter, save when intense cold makes the branches brittle. It is done 
by hand or by means of a pole fitted with a hook. The cones are taken to the 
bam and placed in furrows where they are left till they begin to open (April- 
May); the subsequent operations are done by a machine nowadays; a thresh- 
er separates the seeds from the bulky parts of the strobile; the seeds mixed 
with scales pass into a circular sieve and then into a fan, after which 
they are bagged and sent to the factory, where they are shelled. 

A cubic metre of cones, containing from 1800 to 2000, weighs from 600 
to 700 kg., and yields an average of 150 to 200 litres of unSfoelled seeds, 
105 to 136 kg. when shelled. According to experiments carried out 
by M. M. Biondi and Rigiiini at San Rossore, a pine wood yields, in a pe- 
riod of 20 to 30 years, about 5 cubic metres of cones, i e. 30 to 35 quintals 
per hectare ; from 30 to 40 3-ears, 9 cubic metres, or 54 to 73 quintals ; 
from 40 to 80 years, 20 cu. metres, or 120 to 140 quiutals ; from 80 to 95 years, 
the yield decreases to 6 cu. metres or 36 to 42 quintals. In the province 
of Pisa, 8 francs a quintal are now paid for the cones, still on the tree ; 
the buyer has all the cost of har nesting, transport, etc., at his charge. From 
these prices, the revenue is from 240 to 1120 francs fer hectare per year. In 
the vState forest Cecina, 70 hectares of pine-forest, already advanced in 
age, were rented out at 23 800 francs a year, or 340 francs per hectare. 
These yj< Ids are very high for sandy soils, in which no other crop can be 
grown. 

At 80-90 years, i. e., in mature pine woods, at least 120 trees per hec- 
tare and 2 cu. metres of wood per tree can be counted on. Before the war 
this wood sold at 25 to 30 francs per cubic metre ; at present it is worth 
200 francs per cubic metre. 

The stone pine has not many enemies, but it cannot be said to be hardy . 
Among the insects that cause it most damage are : — the 11 pine caterpillar " 
(Cnethocampa pityocampa), which destroys the needles and produces a state 
of weakness that facilitates the attacks of other insects, such as Myelo- 
philus (Hylesinus) pinipcrda and Hylastes ater . These, as larvae, bore nu- 
merous galleries at the base of the trunks ; at the adult state, they feed on 



FORESTRY 


573 


the pith of the young branches of that year. When the pine forest is suf- 
fering from any cause (frost, drought, invasion of “ pine caterpillars” etc.), 
the same or the following year the bostrycliids of this pine develop to such 
an extent as to threaten the existence of the pine wood. "Among vertebrate 
animals, the great woodpecker, the green woodpecker, and the dormouse 
are very fond of pine nuts. Where there is a warren, the rabbits damage 
the roots by digging numerous passages in the soil. 

In low-lying, permanently damp localities, the Polypori Trametcs Pint 
and T. radiciperda are often found; the former attacks the median part of 
the trunk, the latter the base of the trunk and the roots, and both cause 
“ red rot ”, dry-up the tree and render the wood valueless. Another fun- 
gus attacks the nut, producing the disease known in Italy as “ pine pagliose ” 
(Sphaeropsis nccatrix) (i). In some parts of San Rossore, 20% of the 
strobiles were attacked by this disease. 

610 - The Eucalyptus in the Reconstitution of the Forestal Patrimony of Sardinia. 

— Blanxunx, K., in V Upc, Rivisia Vonstalc italxana, Sarii* IT, Yc.ir VJ, Nos 1 2,pp 20- 
21, Florence, Jnnuan Ttbru.ny, ioro 

In Sardinia the provision of wood for pit props for the mines is of great 
importance. The wood work consists of “ legs ” (trunks or branches 8 ft. 
3 in. high and 6 in. thick at the tip), “ hats 99 (small logs ; pieces having 
a diameter about the same as the previous ones, but only 5 ft. long) and 
“ sticks ” (flexible rods used for making a kind of wicker-work on the roof 
and walls of the gallery). Two “ legs ” and a “ hat ” make a frame. 

The wood formerly preferred for mines was chestnut, which is that most 
resistant to rot ; acacia, pine, oak and poplar have also been used ; the lat- 
ter is the least resistant to rot. For some years now, eucalyptus has been 
successfully used in the Genuamari-Ingurtosu mine, where frames made 
of this wood are still in good condition after 15 years. It is for this reason 
that the management has grown eucalyptus in the Gorges that separate 
the schist or granite heights of the hill zone of Oennatnari and Ingurtosu. 
From 1912 1913 to 1917 - 1918, 1227 200 eucalyptus trees were planted, 

n large part being intended for the mine. The species grown are Eucalyp- 
tus Globulus, E. rcsinifoa and E. rostrata ; the first species has given the 
best results because it grows quicker and straighter than the others. 

About 30 years ago the Royal State Railways laid down plantations 
of eucalyptus in Sardinia that leached enormous dimensions and furnished 
excellent sleepers. The eucalyptus can furnish firewood and also (especially 
E. Globulus) provide material for distilling the oil from the leaves. The 
author suggests that the reafforestation of Sardinia r should be carried # out 
by laying down r large^plantations*of 'eucalyptus. 

6n - The Productivity of Aspen in Sweden. — Schott, o ,in thr Mcdddandcn franSia 

tens Sko^sfdisbksanst tit, Vi. 13-1 t,pp 120V1219 f- 5 Ftgs Bibliography of t 2 Publica- 
tions, Stockfr lm 1917 

The Sylvicultural, Section of the Swedish State Forestry Experimert 
vStation, which mainly studies the yield of thb woods and the types of stand 

(1) S«.e R , July 1916, No 810. (id ) » 
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in Sweden, had included, in its program of work for 1915-1917, the estab- 
lishment of aspen plantations that would serve as an example. This is 
mostly due to the fact that the war, by preventing the usual importation 
of aspen wood from Russia, has made its production a matter of interest 
to Sweden, owing to the necessity of remedying the shortage of this wood, 
wliich is used for making matches, due to the forced cutting of the nation- 
al aspens. For this reason it is important to know the yield it can give 
and the best time for regenerating aspen in Sweden. 

The experiments were carried out on seven plots. Although the 
resulting data are not complete, it can be deduced that there are two dis- 
tinct classes of productivity, the first of which belongs to the best type of 
forest soil. It was found in this way that there are several varieties of aspen : 
one wliich thick and another with thin bark. For the first class of pro- 
ductivity, it can be calculated that 50 years are required in Sweden to 
produce about 200 cubic metres of perfect wood per hectare, with an aver- 
age diameter of 20.5 cm. ; for the second class the corresponding figures are 
150 cubic metres and 18 cm. ; the two classes yield 40 and 20 % of match 
wood respectively, that is, wood measuring over 18 cm. in diameter. At 
the 1917 prices, the best soil in Sweden brings in, with 50 year old stands, 
about 5555 francs (at par) per hectare, provided the wood is not heavily 
attacked with rot. 

The author concludes that aspen is a valuable tree, worth b^ng well 
managed in the best soils of Sweden. The point is not to neglect the aspens 
that grow wild in suitable soils and the attention they require consists chiefly 
in thinning them while they are young, then pruning and thinning them 
every 5 years. 

Experiments on the direct cultivation of the aspen in good, slightly 
damp soil should also be parried out. 

612 - The “JFilao” ( Casuarina spp ), a Tree of Interest for the Reafforestation of 
certain Regions in Senegal. — Adam, J., in the Journal d' Apiculture pratique. Year 
IfXXXTIT, New Scries Vol XXXII, No q, pp T77-I7Q Palis, Aprils jot o 

France has enormous forest resources in her colonies, particularly in 
Indo-China, Madagascar, the Ivory Coast and Guiana. Owing to the dis- 
tant .situation of those colonies and the difficulty of transport, it would 
be advisable for France to obtain her timber in colonies near to and which, 
with less natural forests that the previous ones, could be rapidly rewooded. 

From this point of view, Senegal is particularly worthy of attention. 
A region of this country, where there are numerous sites that might be suit- 
able for this purpose, is that known as " Niayes ”, a zone of damp, low- 
lying ground forming chains along the coast bewteen Dakar and Saint- 
Louis and carrying occasional tufts of vegetation consisting of oil-palms 
and large trees amongst which Fictrs dominates. In these depressions, 
protected from strong sea breezes by high sand dunes and to a large de- 
gree stripped of their covering of vegetation by the vandalism of man, 
the cultivation of various bushy plants would have an excellent chance of 
success. A tree used for replanting, the “ filao ** — a large tree belonging 

[Cll'-Clft] 
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to the genus Casuarina and resembling the pines and firs in shape, whi e 
its leaves are like horsetails — on account of the little attention it requires 
and its very rapid growth, could be used in undertakings that might be 
very profitable. 

The filao has very hard, wiry wood, very little attacked by insects 
(it is specially resistant to termites), very resistant to water and atmosphe- 
ric conditions, and suitable, generally speaking, for all the uses to which 
oak is put. It is, in addition, one of the best heating woods. 

The exploitation of the trees, planted at distances of i metre apart, 
might begin in the 3rd or 4th. year by carrying out a sort of thinning each 
year. At first the trees will yield poles, that will be required by the natives 
to build their houses and for other purposes; later there would be telegraph 
poles, masts and timber mostly suitable for frame work. 

613 - Report of the Activity of the “ Unitin resilient Espaftola” for the Financial 
Year 1917-1918, - Rfvista de Monte s, Year XI,II, No. inoi, pp. 668-670. Ma * 
drid, tgi 8 ( 1 ) 

The report first remarks on the serious difficulties and the abnormal 
state of the market caused by the war and by the climatic conditions at 
the beginning of the working year 1917-1018, which were very unfavour- 
able to the production of resin. This, together with the loss of time by 
the workers in the mountains, lr\s lead to a deficit of 250 gm. per tree, 
giving a decrease of about 11.50 % compared with the yield from the pre- 
vious period. This diminution of the raw material is all the more regrett- 
able because it is accompanied by a reduction of the coefficient of 
yield of oil of turjientine, though compensated by the greater profit given 
by the dry product owing to the increased price of resin. 

Below a Table shows the resinous products obtained or bought by the 
“ UniAn Resinera Kspanola ” during the 5 years 1913-1917 : 
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4 281 kg 

5 t>7° 70 ? kg 
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T4 958 883 

15 642 8 T 2 

17 15 * 998 

14 273 5 <M 

1 7 869 670 

Various. . . . 

51 V'5 

37 955 

34 4 52 

35 

7 1 635 

Total s. . . , 

29 T9S 299 kg. 

IT 112 22.1 kg. 21 692 Til kg ' 

19 9T9 9T3 kg 335 T9® kg. 


In this report attention is drawn to a disadvantage of increasing gra- 
vity which threatens forest economy in Spain. During the period 1917-18, 
83 505 pines were destioyed by fire, 27 843 being on the property of the 
*' Union Resinera " and the test in public forest farmed by the society. 
There is reason to suspect that these fires, or at any rate most of them, were 
intentional. The incendiaries probably did not realise the damage they were 
doing and it may be that they are more ignorant than wicked. This is 
why the report shows the need iti Spain for intense propaganda work in 
favour of forestry and states that the pfopr;etors of public ana private woods 

(1) But: /?., igi ■», Ni . {Kd.) 
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blood) and infection experiments by intravenous injections and by direct 
contact. 

It is shown that infectious anaemia of the horse is a septicaemia $ui 
generis that the healthy horse can contract by intravenous injections. The 
etiology of the disease is still obscure. It still remains to be settled whe- 
ther the infectious anaemia that was so widespread on the east front of 
military operations in 1917 and 1918 was the same as that observed in 
the west and in France, America and Japan. Observations made in the 
last two countries assign a part in the infection to tabanids and stomoxys ; 
the infectious anaemia in the west (France, Alsace-Lorraine and the Rhe- 
nish provinces) is distinguished by its highly contagious character in the 
stables and is apparently due to an ultratniscroscopic virus. 

The results of the author’s researches seem to destroy the hypothesis 
that the disease observed in the western regions is one and the same and 
also the hypothesis of an eventual relationship between the presence of 
larvae of Gaslruphilus (" Oastruslarven ") and the disease. 

The infectious anaemia of the horse is not related in any way with the 
pernicious anaemia of man. The diagnosis of the disease is extremely 
difficult ; according to the author, the only sure way of diagnosing it con- 
sists in intravenous injections in experimental horses. Differential diag- 
nosis is also \ery difficult : the term " infectious anaemia " is often used 
for different secondary anaemias in no way related to true infectious ane- 
mia. Horses suffering from mange, glanders, intestinal catarrh, infection 
with helminths, etc. are often stated to be suffering from the disease in ques- 
tion. 

617 - Haemoglobinuric Bilious Fever of Cattle, in Algeria. — Sergent, Ki>. and 
I*h£ritier, A., in the Bulletin de la SocitU de Pathologic Exotique , Vol. XII, No. 2, 
pp, 108 i?<> + 3 Tables Paris, February, 1919. 

In the first rank of the diseases that hinder stock rearing in North 
Africa, the veterinarians and colonists in Algeria place a cattle disease 
commonly knowm as jaundice, the principal symptoms of which are jaun- 
dice, haemoglobinuria and fever. In cases ending fatally, the disease 
rarely la.sts more than 5 or 6 days ; the animal sometimes succumbs in 24 
hours. According to figures quoted, the mortality varies from 5 to 20 %, 
according to the locality. 

The cases of " jaundice " are usually considered as cases of piroplas- 
mosis, for the chief characters of the disease are identical with those of pi- 
roplasmoses ; again, Piroplasma bigemmum is known to exist in Algeria. 

But a certain number of paradoxical facts have lead the authors to 
doubt the constancy of the etiological role of piroplasms in jaundice. In 
fact, the researches they undertook at the request of fanners, and which 
include the observation of 11 cases of jaundice (microscopical examination 
for piroplasms and other parasitic forms ; experimental reproduction of 
the disease), as well as observations made on apparently healthy animals, 
have led them to conclude : - 

That, out of 11 cases of bovine "jaundice" in Algeria, only one case was 
caused by piroplasms; there is reason, then, to consider them as due to a dis- 
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tinct disease, whose etiology is as yet unknown and which should be known 
as haemoglobinuric biliary fever of cattle. 

618 -Serum for the Preventlonand Treatment of Exuding Pleuropneumonia of Goats. 

— Mori, N., in Modtrno Zooiatro, Series V, Year VII, No, 9, pp. 193-200 -f Bibliography 

of 6 Works. Bologna, September 30, iqi8. 

During the last months of 1915, a very serious disease of goats ap- 
peared in Apulia whence it spread into Basilicata and Latium. Almost ex- 
clusively localised in the thorax, the disease occurred frequenthy, nearly 
always with fatal results ; it was soon recognised as an exuding pleuro- 
pneumonia that only attacks goats. It has apparently been introduced 
into Italy from Albania, where, as in Montenegro and Serbia, it was flour- 
ishing at that period. Judging from etiological observations made in 
Italy it may be admitted that the disease can be propagated at a distance 
by indirect contagion with various carriers. The author began to study 
the disease on being directed to do so by the General Directorate of Pub- 
lic Health. 

He began by showing that the disease is the same as one that flourished 
some time ago in Algeria, where it is known as “ boufrida ”, as well as the 
“ goat pleuropneumonia ” observed in Germany in 1894-95 and in the 
"Basses-Pyrenees" (France) in 1895. He was then able to isolate pure 
cultures of the specific organism with which he reproduced the disease 
experimentally. He also succeded in preparing, by using the pleuritic 
exudate collected aseptically from animals suffering from the disease, a 
serum that was at once preventive and curative. This serum is injected 
subcutaneously in the following doses : — minimum for prevention : 

1.5 to 2 cc. for sucking-kids, 2.5 to 3.5CC. for adults ; 3 to 4CC. in presence 
of the general symptoms of temperature that indicate the disease ; 3.5 
to 4.5CC. for sick animals, even when dangerously so. A single dose suffi- 
ces ; if a second injection is tried 13 to 23 days after the first, serious ana- 
phylactic phenomena are produced. The author advises that injection 
should be given in the lower surface of the tail. 

Large scale experiments using the Mori serum, carried out by order 
of the General Directorate of Public Health by Dr. G. Manna, veterinary 
officer of Serracapriola (Province of Foggia), and controlled by Prof. Bar- 
Toi.ucci, have shown its absolute efficacity for both prevention and cure. 

Judging from the observations so-far available, the immunity lasts over a 
year. Post mortem examination of cured animals shows that the exudate 
has disappeared and is reabsorbed while the pleurae show cicatrisation phe- 
nomena. 

619 -The Mineral Elements in Animal Nutrition. — Forbes, e. b., in the Scientific PERDS 

American Supplement , No. 2257, pp. 218-219 and 224. New-York, April 5, 1919. AND F eedi> 

Life, considered in a large, general sense, may be looked upon as a 
coordinated system of responses to an etectric stimulant. Ions, especially 
inorganic ones, are the carriers of this electricity and for this reason may 
play a preponderating part in the direction of the whole metabohe process. 

[IlMIt] 
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According to Oustavk Mann that which is known as pure proteids, free 
from ash, is chemically inert and consists of dead bodies in the true sense 
of the word ; it is the presence of electrolytes which gives them life. The 
question of the mineral content of food has at the present day become of 
special importance as a result of the forced feeding of selected breeds of 
animals in view of the rate at which they mature and their high degree of 
production. The mineral requirement for maintenance alone is limited in 
comparison with this requirement for the production of meat, eggs, and 
milk. The ash content of foods must be greater in proportion as this pro- 
duction is more intense. 

The author has studied the chemistry of foodstuffs and made prac- 
tical experiments on metabolism with pigs and dairy cows. His studies 
on foods included a set of complete analyses of the ash, the elements of 
which were calculated by taking as unit the concentration ot normal so- 
lutions. The data thus obtained were considered with relation to the equi- 
librium between bases and adds in the organism. He also studied the 
mineral constituent* 1 2 of Kentucky Hue gi.iss (Pna firateKsis) and the fac- 
tors influendng the quantities present, and the iodine content of foods in 
relation to the appearance of goitre. 

Animal physiology has shown that the vital processes demand the main- 
tenance of a condition similar to the neutral reaction in the blood and in 
the lymph. HkndFRSON has done much work showing the manner in 
which this equilibrium between bases and acids is maintained by the spon- 
taneous formation of chemical and excretion equilibriums. The mineral 
elements of foods contribute to this equilibrium between acids and b^ses 
in one way or another. The extent and nature of this contribution are 
of importance in the question of poisoning by acids, through this condition 
is rarely brought about by the ration. The authors’ many analyses show 
that cereals, meat, and eggs have acid ash, and fruit, roughage, vegetables, 
milk, and most I eguniinosae, have alkaline ash. Although healthy ani- 
mals have the means of neutralising the ordinary excess of acid in the ra- 
tion, it is more hygienic if bases preponderate in it, because it is not known 
whether the neutralisation of acids does always takes place without the ex- 
penditure of energy. More over, in any physiological condition causing 
acid poisoning (and such conditions are numerous) the excess of an acid 
mineral over bases in the ration is certainly a positive disadvantage. 

Acid poisoning is most often found in feeding children suffering from 
fever, mal-nutrition, and indigestion (especially of the fats in the ration). 
In such cases the addition of whey to the ration supplies very valuable 
mineral foods. Sodium citrate (0.24 to 0.48 gm. per 100 gm. of milk) is 
also excellent as it supplies an alkaline salt which is immediately oxidisa- 
ble, The presence of citrate also helps the digestion of casein (1). 

The author shows that the mineral constituents of Kentucky blue 
grass vary by more than too % with the fertility of the soil. The frame of 
growing animals responds rapidly to mineral elements in the ration. There 

(1) For other studies on this subject see R. July, 1918, No. 781 (Ed.) 
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is no definite upper limit to the phosphate deposit in the bones. The 
quality of the grass influences the quality of the bones, and this influences 
the strength and production of the animals. The most famous horse- 
breeding centres of the United States are in Kentucky, the calcareous soils 
of which have a thick growth of Kentucky blue grass which analyses made 
by the author have shown to be exceptionally rich in salts. In many plaqes 
where the soil is impoverished, however, horses and cattle suffer from mal- 
nutrition of the bones, especially during the growing period and after a 
drought. This trouble is soon cured by treatment with calcium phos- 
phate. 

By reason of the part it plays in metabolism, iodine, one of the many 
mineral elements present in minute quantities in food, is of special interest. 
The thyroid gland contains iodine in quantities which may be increased 
by administering this element. Such administration also has a curative 
action on goitre (1), common in certain districts. 

The author estimated the iodine in 927 samples of animal and vege- 
table products. He found it present in 1 / 6 of them, but usually in such 
small quantities that it could only be expressed as traces. Appreciable 
quantities were found only in agar and bleached Irish moss ( Chondrus 
crispus) (the only algae examined). I11 18 samples of cow's milk, urine 
and faeces, in 16 samples of table salt, and 7 varieties of nuts, no iodine 
was found ; it was also very rarely present in spices and other condiments. 
The fact that iodine was not found in certain foods does not, however, 
justify the conclusion that it is absent as it may be present in such small 
quantities as to ecape detection by the best research methods. 

Of the animal pioducts examined by the author, the only ones that con- 
tained iodine in appreciable quantities were pig's feet and hair. Traces 
of it were found in eggs and some samples of meat, fish, and Crustacea. 

Many of the cereals examined had no iodine, and some, traces only. 
The same applied to fruit, in wliich the traces were yet slighter. Of the 
vegetables analysed (beets, cucumbers, celery, endive, lettuce, kohl rabi, 
onions, parsnip, potatoes, spinach, and rhubarb) some contained traces 
of iodine. This body was also found in y 3 of the samples of leguminous 
seed (beans, peas, cowpeas, and soybeans), and in % °f the samples of 
fresh or siloed hay and fodder plants. 

Iodine was found in half the samples of manufactured food products, 
mostly cereals. The external parts of the grain appear to contain more 
iodine than the internal starchy paits 

The most important sources of iodine for human nutrition are, there- 
fore, firstly vegetables, then, to a lesser degree, cereals, and a few foods of 
animal origin. The most important sources of iodine for animal nutrition 
are hay, green or siloed fodder and the by-products of milling and the manu- 
facture of food products, whereas cereals in the natural state contain re- 
latively little iodine. 


(1) Also against alopecia and foetal athyreosis. See R., March, 1918, No, 305 ; April, 1919* 
No. 440. For further studies on the thyroid gland see R. Sept., 1918, No. 1009. {Ed.) 
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No regular geographical distribution of the iodine content of foods, or 
any effect of the nature of the soil and of manure on this content, have been 
found. Nothing special was found in foods produced in districts where 
goitre is common. Samples of the same product taken from different parts 
of the same field often varied considerably in their iodine content. 

The author believes that the total iodine requirement of the organism 
may be satisfied by foods containing such small quantities of this element 
that, as has been said above, they cannot be traced by the most delicate 
methods of determination. Where goitre is concerned, the iodine content 
of the drinking water may be of far greater importance than that of the 
foods. In a general way this study shows that the cause of goitre must 
not be sought for in the iodine content of the food, but int the metabolism 
of the organism. 

For his study of mineral metabolism the author chose pigs, the 
requirements of winch are high and often neglected. He investigated the 
specific effects of maize and maize supplements and compared the food 
values of Several pure phosphorus compounds (i). The studies included 
feeding, slaughtering, and analyses of the carcasses. It was found that 
the specific effects of maize as sole food for growing pigs usually resulted in 
delayed developpement of the proteid and bone tissues, and an excessive 
development of the fat tissues. This results in the production of animals 
with thin bones and weak muscles, small in size and excessively fat, which 
reach prematurely their maximum growth and are characterised l)$ a breed- 
ing capacity below the normal. Decreased breeding capacity seems to 
arise from a general reduction in proteid increase and lessened circulation 
of the blood in the female reproductive organs. This last is due to com- 
pression exercised by the excessive quantities of internal fat which accu- 
mulate round these parts. In pigs fed exclusively on maize, the bones, 
muscle, liver, kidneys, lungs, heart and spleen contribute to an abnormally 
small extent to the increase in weight, and fat contributes to this increase 
to an abnormally high extent. Tiie bones ar^ lacking as much in density, 
as is shown by their ash content, as in resistance to breaking. 

Many of the specific effects of maize as sole food for growing animals 
are due to its insufficient protein content and the incomplete nature of its 
most plentiful protein constituent, zein. The only effects which can with 
certainty be attributed to the mineral constituents of maize are those exer- 
cised on the carcass. 

In an experiment (2) maize fed alone was compared with maize fed with 
one of the following foods as a supplement : — soybean, linseed oil meal, 
wheat middlings, tankage, and skim milk. Rations composed of maize 
alone and maize and soybean gave the lowest proprortion of bone. Maize 
rations with tankage or skim milk gave the highest proportion of bone. 
Rations of cereals or other grains did not produce normal bone develop- 


(1) See R . October, 1916* No. 1088. (Ed.) 

(2) See R. Sept., 1919, No 998. (Ed.) 
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ment in pigs. These facts depend directly on the content of these rations 
in chemical bone-making elements. 

The proportions of calcium, magnesium, and phosphorus in the 
bones have a strong tendency to remain constant, but may be modified 
within certain limits by restrictions in the ration and, within much wider 
limits, by its composition. Bone meal added to a ration poor in calcium 
and phosphorus greatly increases the ash content and resistence of the 
bone. The change in external dimensions is slight, but the increase in the 
density and thickness of the bone walls may increase indefinitely. The 
speed with which mineral elements may be deposited in the bones, the 
lack of a definite upper limit for this deposit, and the rapidity with which 
these mineral elements may be removed make of the frame a real store 
of mineial elements. 

No method of feeding pigs in a small enclosure produced .such strong 
bones as tho.se of pigs left to graze. Possibly the exercise, in addition to 
the food, has some effect by making the osteogenic cells more greedy of 
the salts of the bones. 

In an experiment on the metabolism of pigs five animals of equal 
size were used and their metabolism observed during a series of consecu- 
tive ten day periods at intervals of seven days. The effects were compared 
of maize alone and maize with either soybeans, linseed meal, tankage, 
or skim milk. There was also a ration composed of rice polish and wheat 
bran. The pigs grew normally and accumulated abundant nitrogen and 
sulphur in each period, though, naturally, less was accumulated with the 
ration of maize alone. Potassium was accumulated during all the periods 
except one ; strange to say the ration composed of rice polish and wheat 
bran supplied the largest quantity of this element. The animals have 
not the means of accumulating large quantites of potassium salts. The 
abundant excretion of potassium when large qualities of it were consumed 
must be considered as a means of protection. In this case negative meta- 
bolism does not show shortage. 

The metabolism of chlorine and sodium was much influenced by the 
water absorbed. The ingestion of these elements would have been insuffi- 
cient if the food had not received cooking salt as a supplement. The ani- 
mals which drank least water retained most chlorine and sodium. 

The most significant results of this experiment were those bearing on 
calcium, magnesium, and phosphorus. These elements are closely asso- 
ciated in metabolism. In the two rations in which maize was accompan- 
ied by skim milk and tankage (containing large quantities of bone 
scrap) the quantity of calcium retained was nine or ten times greater than 
in any other ration containing grain, and other seeds or seed products. 
With the rations of maize alone, maize and soybeans, or rice polish and 
wheat bran, the metabolism of the calcium was negative, that is to say it 
was excreted in larger quantities than those absorbed with the food. This 
shows that cereals are little suited to* the formation of bones. The ne- 
gative metabolism of calcium in the ration of maize and soybeans shows 
that the unusually high calcium content of I^eguminosae concerns the 
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whole plant, not the seeds, and emphasises the value of leguminous hay as 
a bone-making food. 

In these experiments the retention of calcium was closely related to 
its ingestion and was not appreciably modified by an excess of mineral 
acidity. Physiologically the metabolism of calcium and magnesium are 
opposed. An excess of magnesium in the blood causes a setting-free of 
calcium which counterbalances it, but the ratio of these elements in the 
blood is not in strict accordance with their ratio in the ration. The reten- 
tion of calcium was not found to be limited by an excess of magnesium in 
the ration, except, perhaps, in a single case, when it was composed of rice 
polish and wheat bran, and contained twelve times more magnesium than 
calcium. In this case the great excess of magnesium appears to have been 
unfavourable to the retention of calcium. This proportion does not appear 
to be of practical importance in ordinary rations. 

Phosphorus metabolism was always positive with the rations used, 
but retention was below normal with a ration of maize alone. The princi- 
pal reason of the insufficient storing up of the phosphorus in maize was the 
lack of calcium, as there was a greater shortage of calcium than of phos- 
phorus, and both can only be accumulated in large quantities in the ra- 
tio in which the\ are combined in the calcium phosphate of the bone. 

There was a great excess of acid minerals in the rations, and these were 
neutralised by ammonia. No symptoms of acid poisoning were ol^erved. 
Add poisoning is rarer in domestic animals than in man,. 

The excretion of ammonia in the urine varies with the excess of add 
in the ration, providing the protein content remains about the same. Any 
considerable increase of protdn in the ration caused an increase in the am- 
monia of the urine. 

In another series of experiments on the metabolism of phosphorus in 
pigs attempts were made to determine whether the organic and inorganic 
phosphorus in the ration meet equally well all the ends for which the ani- 
mals require phosphorus. Whereas inorganic phosphorus may be had in 
unlimited quantities (mineral phosphate, bone meal) and may be largely 
increased in the crops by the use of fertilisers, organic phosphorus is only 
present in expensive foods (milk, eggs, meat) and in cereals and is not appre- 
ciably modified by treating the soil. The above-problem is most compli- 
cated and different workers have given different solutions of it. It seems 
certain, however, that inorganic phosphorus can supply all the phosphorus 
requirements of animals. There are, nevertheless, differences in the meta- 
bolism of certain organic and inorganic phosphorus compounds ; this seems 
to show, at least, a large utilisation of organic phosphorus for certain pur- 
poses and certain animals. 

In the author's experiments orthophosphates, glycero-phosphates, 
hypophosphites, phytin, and nucleic acid extracted from yeast were all 
absorbed and retained to a certain extent. The pigs showed very different 
limits of tolerance for the different compounds. The glycero-phosphate 
were accepted best, the orthophosphates much less so, phytin and nucleic 
acid still less so, and hypophosphites least of all. It was not possible to prove 
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that organic compounds of phosphorus have a higher food value than sim- 
ple inorganic phosphates for young growing pigs. The ordinary rations 
for growing animals seem to contain a sufficiently high proportion of orga- 
nic compounds of phosphorus as compared with the inorganic compounds 
and, in such rations, the supplementary phosphorus may be added in an 
inorganic form. If the quantity of phosphorus tolerated by an animal be 
added to the diet in a rapidly soluble form, it is definitely limited to a quan- 
tity much below that acceptable in its natural condition in the food. 

It does not seem probable that rations composed of natural foods, 
supplying a sufficient quantity of nitrogen, do not also supply sufficient 
quantities of phosphorus to main biin the metabolism of this element. It 
is, however, certain that many rations lack the quantity of phosphorus 
necessary to maximum retention and development. The addition of 
isolated phosphorus compounds to rations probably limits its practical 
effect on the density and hardness of the bones ; but it is still possible that 
it may greatly influence the physiological functions. 

The author made a final study of the mineral metabolism of dairy 
cows ( 1 ). Dairy cow t s greatly surpass all other breeding animals by 
the rapidity and intensity of their production of proteid and mineral foods 
and, consequently, in their food requirements. This is generally recognised 
with respect to their protein requirement. The author’s experiments 
have proved that there is no justification for the belief that no attention 
need be paid to their lequirement in mineral elements. He found that an 
abundant milk production obtained by common winter rations fed in quan- 
tities sufficient to maintain live weight and produce an ample and regular 
accumulation of nitrogen and sulphur, causes heavy, continual losses in 
the calcium, magnesium, and phosphorus of the frame in spite of an ample 
supply of these in the ration The limited 1 espouse of cows to a large in- 
crease in the quantity of these foods absotbed secm c to show that the im- 
provement of dairy cows for milk production by selection has exceeded the 
capacity of the animal to digest mineral foods. 

A strong metabolism of silicon was shown. An excess of inorganic 
acids over inorganic bases, largely due to the silicon in timothy hay, caused 
an acid reaction and an increase in the amount of ammonia in the urine. 

The incapacity of the best dairy cows to maintain mineral metabolism 
unless pasture is available must be a general phenomenon. It is probably 
to this that the frequent incapacity to maintain an exceptionally high 
yield during two consecutive lactation periods must be attributed, as well 
as the frequent inability to breed after a period of force 1 milk production. 

Cow’s rations should supply plenty of calcium, magnesium, and phos- 
phorus, both during and between the lactation periods. 

These studies emphasise the importance of liming and the cultivation 
of Iyeguminosae in agriculture. 




(1) See R . July, 1917, No. 648. {Ed.) 
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620 - Comparative study ol the Digestion of Bran by the Bdbblt and Dog. — 

Chaussin, J., in the Comptes rendus dcs Stances dc la SociHi dc Biologic , Vol. IyXXXII , 

No. 8, pp. 269-271 + 2 Tables. Paris, March, 1919. 

The authors has undertaken a series of experiments on feeding the 
rabbit and dog with bran, in order to compare the undigested residues 
in these two animals. 

The dog received 50 gm. of bran mixed with 160 gm of white flour, 
10 gm. of casein and 10 gm. of fat. Two rabbits were given 50 gm. of bran 
mixed with 150 gm. of chopped carrots. The residues left by the bran 
after passing through the digestive apparatus were then determined by 
sieving. It was found that the undigested icsidue left from each 100 gm. 
of dry bran ingested was 50.6 gm. for the dog and 25 to 26 gm. for the 
rabbits. In another experiment the author fed the dog with the washed 
residue from a first passage through the digestive apparatus mixed with 
a paste made by swelling whole wheat in water, then simply crush- 
ing it between smooth rollers' so as to avoid breaking the envelopes ; the 
rabbits were fed successively with : — 1) the washed residue left after the 
dog had digested the bran in the fiist experiment ; 2) the washed residues 
left after the rabbit had digested the same bran. The undigested residue 
expressed as percentages of the dry matter iugested during this double 
digestion experiment were : — dog (envelopes of wheat already digested 
by the dog) 86.20 , rabbit (bran digested by the dog in the first experiment), 
58.4 ; rabbit (bran digested by the rabbit in the first experinfent), 69.5. 

The author points out that these figures are mostly of comparative 
value ; for the materials which they express have undergone drying at 
105° C. before their second ingestion, and their pioperties may have under- 
gone alteration. 

Conclusions. — The rabbit digests nearly 75 % of commercial bran 
and 40 ° 0 of the residues left after the dog has digested the bran ; it digests 
30 % of the residues of the bran that it had previ usly digested once 
itself, while the dog only digests 3 3 % of the residues of the bran that had 
already passed through its alimentary canal. These residues have lost 
most of their minerals in the case of the dog, but they have lost little in 
the case of the rabbit, which can be explained by the different acidity of 
their digestive juices. 

The estimation of the total nitrogen by the Kjeldahl method has 
shown that the nitrogenous matter of the envelope of wheat is much more 
attacked by the digestion of the dog in the bran that has undergone the usual 
milling operations than in the whole envelopes obtained by simply crush- 
ing the wheat. 

621 -The Use of the Contents of the Rumen as Cattle Food (1) ; Researches in Italy. — 

Aruch, E aud Beltrami, in L'ltaUa Agricola, Year 55, No 8, pp. 236-240. Piacenza, 

August, 1918. 

It is known that, in the food contained in the rumen and which is 
mixed with large quantities of saliva, the starches are transformed into 
dextrine and sugar, but it is not yat known what chai^ges the albuminoids 
undergo. In their researches, the authors have particularly attempted to 

(x) See also R., April, 1915. No 633, and J?., October, 1918, No. 1141. {Ed.) 
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remove the disagreeable odour of the rumen, owing to which no animal will 
eat it; this can be done by rapid washing, followed by drying in thin layers. 

The contents of the rumen (which, on removal, weigh 30 kg.), after 
having been repeatedly washed, then dried for 3 hours in the sun, have the 
appearance of a hash of yellowish hay, almost odourless, and whose weight 
is reduced to 4 kg. On mixing 2 kg. of this residue + 2 kg of ground grape 
residue with a little water, an appetising mash for calves is obtained, 
though cows refuse it. The contents of the rumen, washed and dried, has 
the following percentage composition : — Water, 7.86 ; Ash, 2.50 ; Nitro- 
genous matter, 6.25 ; Tat, 1.70 — that is, a composition very similar to 
that of average quality hay. 

In another experiment, the contents of 20 rumens, weigliing 600 kg., 
was pressed in an electric press, then dried ; after 18 hours the mass did not 
weigh more than 135 kg. This product/ with a disagreeable smell, was not 
very appetising for cattle ; however, calves ate it, at first mixed with de- 
creasing quantities of grape residue, then alone. Chemical analyses showed 
the poor feeding value of this product (Water, 11.45 % ; Ash, 9.90 % 
Proteins, 3.55 % ; Fat, 3.05 % ; Glucose, 0.35 % ; Dextrine, 0.70 % ; 
and also that, in the product prepared in this way, the protein content had 
much decreased in contrast to the preceding product, while the fat content 
had increased. The analysis of the liquid pressed out showed that it con- 
tained 5 % of albumen. The effect of digestion in the rumen is, therefore, 
to render the proteins soluble. 

Another sample of the contents of the rumen was neither washed nor 
pressed, but dried directly at 90° C. for 24 hours ; in this way 2000 gm. of 
raw material yielded 200 gm. of a product with the following percentage 
composition: — Water, 7.88; Ash, 13.66; Protein, 12.40; Fat, 2.48; 
Carbohydrates (expressed as starch), 7.35; Dextrine and allied substances, 
traces ; Nit. ogen-f ree extract, 30.13. 

In a feeding experiment that lasted 20 days, 5 calves (group I) recei- 
ved the following ration per day per head : — hay, 5 kg. ; straw, 2 kg. ; 
bran, z kg. ; flour, 2 kg. ; washed and sun-dried rumen-content, 1 kg. ; 
5 other calves (group II) received the same ration, but the rumen-content 
was replaced by an equal weight of grape residue. In the two groups, 
the increase in live- weight per day per head was 1.209 and 1.304 kg.res- 
pectively, i. e. f the increase in weight obtained with the rumen content was 
only 95 gm. less than that given by the other, which is surprising when it 
is remembered that grape residue has a much richer composition ; the ru- 
men-content is, therefore, much more digestible than grape residue. 

In a second experiment, 2 kg. of bran were introduced into the ration 
of the calves, and in a third, 3 kg. of bran, adding to it 2 kg. the first time 
and 3 kg. the second time of dried, odourless rumen-content (not pre- 
viously washed) ; the increases in live weight were practically the same in 
both experiments. 

To sum up, it has been shown that the contents of the rumen can be 
made into a utilisable food ; the cheapest and best method for preparing 
it consists in drying it in the sun followed by desiccation in a stove. 
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cattle 622 - Cattle-Feeding with the By-Products of the Erytrean Cororo Nut : Experiments 
In Italy. — Beltrami, in L’ Italia Agricola, Year.X,VI, No. 2, pp. 51-53. Piacenza, Feb- 
ruary, 19x9. 

The manufacture of buttons from the Erytrean corozo-nut (. Hyphaene 
thebaica) has developed considerably at Piacenza. This vegetable ivory is 
less white and hard than the American corozo (iromPhytelephas macro - 
carpa and Ph. micro tar pa (1) but it is easier to work and costs less (about 
20 % and even more). The by-products from the manufacture of buttons 
consists in a white, light odourless meal which has been long used for the 
preparation of complex foods ; in Italy this meal is used to make a coffee 
substitute, and several attempts have been made to utilise it for the prepa- 
ration of alcohol, but without success from an industrial point of view. 

The analyses of the American corozo have given very variable results, 
which is perhaps why such variable results have been obtained in feeding 
experiments with it. Generally speaking, it is relatively poor in nitroge- 
nous matter and fats, whilst the Eritrean corozo is exceptionally rich in 
fat, fairly rich in albuminoids and well furnished with pentosans, as is 
shown by the analyses of two samples, one American, the other from Ery- 
trea, made by Prof. Menozzi : — 



American Coro/o 

Erytrean Corozo 

Moistdre . 

u.05% 

i°-35 % 

Ash. . . 

1. 10 

— 

Crude protein 

4-31 

4.70 

Fat ... . 

1.03 

10.20 

Cellulose. . . 

4.20 

14.00 

Pentosans . . 

2.20 

2.10 

Nitrogen-free extract (except the pentosans) 

76.11 

59.00 


The rich composition of Kiytrean corozo led the author to accertain 
its feeding value. Ten adult cattle of the same breed, almost of the same 
age and of the same condition as regards feeding, were fed for 24 days on a 
ration in which corozo meal, gradually increased from 0.5 to 3 kg., replaced 
an equal weight of brau. The animals made a collective daily gain in 
live weight of 12.58 kg., against 13.50 kg. in a control group. 

Conclusions. — 1) The by-products of Erytrean corozo constitute 
a food of high nutritive value. 

2) Assuming that the meal forms 85 % of the weight of the seed 
worked, an annual supply of about 40 000 quintals of this product can 
be counted on in Italy. 

3) Owing to its digestibility and food value, it is not necessary to make 
it into a cake, and it only requires mixing with the other cattle foods, 
even at the rate of 2 to 3 kg. per day per head. 

(1) As regards American vegetable ivory meal (composition, feeding value, feeding experi- 
ments), see R., March, 1917, No. 259. {Ed.) 
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623 - Fattening Western Lambs in the United States. — skinner, j. ii. and kino, p. g., 

in the Purdue University Agricultural Experiment Station, Bulletin No. 202, Vol. XX, 

20 pp. JVafayette, Indiana, August, 1917. 

The experiments described are a continuation of previous ones on the 
fattening of lambs (1). They were made with 9 lots of 25 Colorado lambs 
and lasted from November 2, 1916 to March 2, 1917 (150 days). The results 
are summarised in the appended table. The financial results are based on 
the following prices : — Maize fed per head, 1st month 36.4 cents, 2nd month 
85 cents, 3rd month 93.7 cents, 4th month 97 cents; Oats, 50 cents per bush- 
el ; Cottonseed meal and ground soybeans $45.00 per ton; Maize silage 
$ 6.00 per ton, Clover and alfalfa hays $ 12.00 per ton. The wool was 
valued at 33 Vw cents. 

I. — Comparison between maize silage alone and maize silage and dry 
roughage for fattening lambs (Tots 1, 3, 6). — In this test the lambs of 
one of the lots receiving maize silage alone Were given clover hay once in 
every five days in order to maintain their appetites. This addition had 
been found necessary in previous experiments in which the animals suf- 
fered from loss of appetite when fed maize silage exclusively. All the lots 
received a basal ration of shelled maize and cottonseed meal in the ratio 
7:1. The roughage which gave the best results was maize silage and clo- 
ver hay ad lib. The least satisfactory results were obtained with maize 
silage alone. 

II. -- Comparison between clover hay (Lot 3) and alfalfa hay (Lot 4) 
as roughage for fattening lambs.. — The authors had previously made three 
experiment^ on this subject. Of the four, two w T ere in favour of clover hay 
and two in favour of alfalfa hay. Wherever there was a difference in the 
quality of the hay, the better quality gave the highest gains. In this ex- 
periment alfalfa hay gave the best results. 

III. * Comparison between alfalfa hay (Lot 4) and alfalfa hay and maize 
silage (Tot 5) as roughage for fattening lambs. — Tot which was also used in 
the preceding test, teedved shelled maize and alfalfa hay, and Tot 5, the 
same ration with the addition of maize silage. Alfalfa hay alone gave the 
best results as roughage, 

IV. — Comparison between ground soybeans (Lot 8) and cottonseed meal 
(JM 7) as supplements to the ration for fattening lambs. — The fattening ra- 
tion was composed of shelled maize, maize silage, and clover hay. Cottonseed 
meal as a supplement yielded a greater profit, but soybeans gave more 
economical gains. 

V. — Influence of sharing of fattening lambs (Lots 2 and 7). — Tot 2 
was shorn at the beginning of the experiment and yielded 571b. of wool. 
This lot had better appetites, but gained less than Tot 7 ; it also gave a much 
low r er profit per lamb when sold for slaughtering. 

VI. — Comparison betuecn open shed (Lot 2) and barn ( Lot 9). — AH 
the lambs in this experiment were shorn. Those kept in the bam ate the 
same amount of grain and maize silage those in the open, but less luy, 
and also gave less satisfactory results, 
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General results of experiments in fattening 





I/OT I 

— 

I/OT 2 

Shelled 
maize, 
cotton- 
seed meal, 
maize 
silage 

Shelled 
maize, 
cottonseed 
meal, maize 
silage, 
clover hay 
(shorn) 

Number of lambs per lot : 



24 

25 

Initial cost . 


$ 

II. 00 

1 1. 00 

Initial weight 


lb. 

M43 

1503 

Final weight 


lb. 

1 862 

2 290 

Total gain 


.... lb. 

419 

844 

Average daily gain 



.... lb. 

0.145 

0.281 

Total food consumed : 





Shelled maize 


.... lb. 

2 318.5 

2 747 

Oats 


.... lb. 

143 

145 

Cottonseed meal 


.... lb. 

326-5 

387.5 

Ground soybeans 


... lb. 

— 

— 

Maize silage 


.... lb 

5538 

4493 

Clover hay 


.... lb. 

*10 

3 472 

Alfalfa hay 


.... lb. 

— 

— 

A vera^e daily food : 





Grain 


.lb 

O.Q7 

I.09 

Maize silage 


.... lb 

1.92 

1.50 

Drv roughage 


... .lb 

0.0 f 

I.I6 

Feed per lb. gain : 





Shelled maize 


... .lb. 

. 5-5^ 

3.25 

Oats 


... .lb. 

, 0.34 

0.I7 

Cottonseed meal 


.... lb. 

0.78 

O.46 

Ground soybeans 


.... lb. 

— 

— 

Maize silage 


.... lb. 

13.22 

532 

Clover hay 


... lb. 

0.26 

4. II 

Alfalfa hay . 


. . lb. 

— 

— 

Cost of food consumed 





Shelled maize 


.$ 


45.17 

Oats 


$ 

2.23 

2.27 

Cottonseed meal 


$ 

7-35 

8.72 

Ground soybeans 


$ 

— 

— 

Maize silage 


$ 

16.61 

13-48 

Clover hay 


$ 

0.66 

20.83 

Alfalfa hay 


$ 

— 

— 

Total cost of food consumed 


s 

64.66 

9O.47 

Cost per ioo lb. gam 


# 

15.43 

IO.72 

Cost of lambs 


$ 

158.73 

165.33 

Total cost of fattening i lamb 


$ 

223.39 

255.80 

Total receipts 


$ 

251-37 

(a) 288.08 

Net receipts (< deducting loss by death) (3) 


$ 

243.38 

279.76 

Total profit 


$ 

19.99 

2396 

Profit per lamb 



0.83 

0.96 

(1) Total grains in I/>ts a and 9 include 5 7 lb. of wood each. - 

- (a) Total receipts in I*ots 

2 and 9 in 
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western lambs in the United States. 


DOT 3 

I,OT 4 

DOT «> 

Dor 6 

Dot 7 

DOl H 

Dot 9 





Shelled 

Shelled 

Shelled 

Shelled 

Average 

Shelled 

Shelled 

Shelled 

maize, 

cottonseed 

maize, 

maize, 

maize, cot- 
tonseed 

of 

maize, clover 

maize, 

maize, maize 
silage, 

meal, 

maize silage 

cottonseed 
meal, maize 

ground soy- 
beans, maize 

meal, maize 
silage, 

all lots 

hay 

alfalfa hay 

alfalfa hay 

(clover hay 
every 5 

silage, j 

silage, 

clover hay, 
(shorn and 





da3^) 

clover hay 

clover hay 

fed In barn) 


25 

25 

25 

25 

25 

25 

*5 

224 

ll.oo 

1 1 .00 

1 1. 00 

1 1. 00 

11.00 

1 1. 00 

11.00 

11.00 

I 480 

1 470 

I 491 

1 492 

J 489 

I 495 

1475 

13 338 

2 34 ° 

2 3* 0 

2 355 

2 207 

2 4OT 

2 37 5 

2 246 

20574 

866 

916 

86 \ 

715 

912 

878 

(1) 828 

7236 

0.287 

0.305 

0.288 

0.2 }8 

O.3O4 

0.293 

O.276 

0.269 

3 132 

3 192 

3 226,5 

2 848 

2 9 }l 

2 747 

2 747 

25 889 

M 5 

145 

M 5 

145 

T 45 

145 

145 

1 303 


— 

— 

402 

4 M 

— . 

3875 

19165 

— 

— 


— 

— 

387,5 

— 

3R75 

— 

— 

4 206 

5 577 

4 277 

4 068,5 

449 3 

324 5 Z >5 

4952 

— 

— 

694 

z 962 

2883 

313 5 

l8 208 

— 

4 79 2 

2 856 

— 

— 

— 


7638 

I.OQ 

1. 11 

1 12 

1 .T 3 

1. 16 

1.09 

I.09 

I. IO 

— 

— 

1 M° 

| 1-79 

1.42 

1.36 

150 

1. 21 

I.65 

1 59 

0.95 

1 0 2} 

I 0.99 

0 96 

1.05 

O.96 

3-^4 

.5-48' w 

5.98 

: 321 

1 3-*3 

1 \ 32 

3.58 

O.I7 

<J.lO 

0.17 

O 20 

0.161 0.17 

I * 0.18 

O l8 

— 

— 

1 

O.56 

f M 5 

— 

! °- 17 

0.26 

— 

- 


— 

— 

0 41 


O.05 

— 

— 

187 

7 52 

4.69 

4 6} 

5.43 

4.48 

5 - 7 ^ 

- 

— . 

0.97 

3.25 

} 28 

3 79 

2.52 

— 

5 22 

3 3 T 




1 

1 

1. 06 

51-52 

5 2 55 

53 06 

4 (1 . 8 ^ 

|8 il 

15.17 

45.17 

425.57 

2.27 

2-2 7 

2.27 

2.27 

2.27 

2.2 7 

2.27 

20.39 

— 

— 

1 

O.05 

9 29 

- 

1 8.72 

43.13 

— 

— 


— 

— 

8.72 

— 1 

8.72 

— 

— 

T 2 02 

16. T 3 

12.83 

12.21 

13.48 

9736 

29.71 

— 

— 

4.IO 

1777 

17.30 

18.31 

IO9.24 

— 

28.69 

17.14 

— 

— 

— 

— 

45.83 

83-50 

8351 

85.09 

78.46 

90.4} 

85.67 

88.45 

750.24 

9 - 7 1 

Q.l 2 

9.85 

10 97 

9.92 

9 76 

TO.68 

10 .J 7 

162.80 

I6I.7O 

164 OI 

164.12 

163.79 

164.45 

162.2 

I 467.I8 

246.30 

245-ii 

24Q.I6 

242.58 

254 22 

250 12 

25O.70 

2 2I7.42 

321.75 

331-°4 

, W.06 

306.77 

342 .M 

335-78 

(2) 271.68 

2 783.67 

31343 

325.72 

3 2 3 74 

298.45 

<3 <-8 2 

3 2 7-46 

26}. }0 

2 709.12 

67.13 

80.51 

74.O4 

55.87 

79.60 

77-34 

12.06 

491 7 ° 

2.69 

I 3.221 2.99 

2.2} 

3.18 

3.09 

0.51 

2.20 









elude $ 19.00 In each Dot from wood. — (}) Death losses arc evenly distributed between all lots. 
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624 - Rearing a Wool Producing Breed of Sheep in the Sudan* — henry, Yves, in 

I /Agronomic colonial e t Bulletin mensucl du Jardin colonial , Year III, 1918-19, No. 2a, 

pp, 97-108 -b 4 Photographic Plates -f 1 Map. Paris, January -February, 1919. 

Out of all its colonies, France has obtained up to a few years ago ap- 
preciable quantities of wool from North Africa only. Since iqo6, the com- 
pletion of the railway from Conakry to the Niger has made it possible to 
open out a new region for rearing : the central Niger basin, which does 
not produce much, but is capable of becoming a first-class wool-producing 
centre. 

The wool sheep of the Niger is the same as the thin-tailed " Barbarin ” 
of North Africa ; it is a poor mutton-producer ; the live weight is rarely 
more than 25 kg. for the female and 30 kg. for the male ; the muscles are 
not much developed, the animal is bony and the meat mediocre. The 
females are bad milkers and can hardly feed their lambs ; the first lambs 
born die in great numbers. 

The fleece is open, with scanty locks (600 to 700 gm. per year). The 
wool is long (an average of 5 to 8 cm.), very slightly wavy and is one of the 
coarsest wools in existence. Many of the fleeces are coloured or with 
long, coarse hairs (in the Great Take region and Niafunke, not more 
than 50% of the fleeces are white). Not more than 15 or 20 % of the skins 
are free from pigment and not more than 10 % of mucosae free from 
blotches. The fleece usually covers the body and frontal bone. 

From the commercial point of view, Nigerian wool has always been 
considered as of very inferior quality. From the very first it was declared 
unsuitable for weaving and only fit for making coarse felts, carpets an l 
mattresses. In .spite of this it has been used, after sorting and mixing, 
with wools of different origins, for making cloth. Since the manufacture 
of the rough cloth known as “ drap anglais ” has become common, it is 
in general use. M. F. Ammann has shown that the quality pf the fleece 
varies considerably, from hairy wools suitable for making mattresses to 
those that could be spun in Rh* inis, and he points out that it would be 
an advantage for trade purposes were the wool properly graded for sale 
in France (1). 

The official census states that the breed numbers about 800 000 head 
and that 400 to 500 metric tons of wool are produced annually. The 
flocks are nearly all in the hands of the Foulbes and live between 14 0 
and 1 7 0 of north latitude, in the immense fresh- water basin that the Niger 
forms above Timbuctoo and whose centre is occupied by lake Debo. The 
habitat varies with the height of the Niger, high water forcing the flocks 
to leave the basin and low water bringing them back. 

The flocks live exclusively on the natural pastures, as the Peuhl grow 
no crops and store no forage. This is why, given the severity of the semi- 
desert climate of the country and the enormous distances travelled by the 
flocks, rearing is so little prosperous. 

The question of feeding is of primary importance in the improvement 

(i) See R. t March, 1919, No. 376. {Ed.) 
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of breeding and wool-production. Experiments have shown that the so- 
lutioti of the problem has been found. The flat parts of the natural pas- 
tures, roughly treated by cutting, furnish good forage. The “ borgou ” 
(an aquatic grass, whose shoots are eaten by the sheep when the waters 
have receded in the dry season and which is propagated by seeds or by 
cuttings placed in the mud), when cut at the right time, makes first class 
straw ; certain species of acacia furnish large quantities of pods rich in 
starch and sugar, which are much liked by the sheep (i). 

Apart from these natural resources, forage crops should be grown 
everywhere as the waters recede, on the ground when sufficiently dry 
or by means of irrigation. The question is of a more general nature : 
the grower cannot obtain cotton by irrigation or txny other fibre crop 
under no r mal conditions unless he introduces into his rotation a legumi- 
nous crop whose prodets he would utilise ; this would be done by live stock, 
especially sheep. 

In the Niger district, according to the conditions of rearing, selec- 
tion and crossing will have to be carried out, and the second method will 
predominate more and more as crop cultivation improves. 

Experiments made on the author's suggestion have furnished abundant 
proof that merinos do very well in the Niger district and that crossing 
them with the native breed quickly improves it for wool and mutton pro- 
duction. Hornless merino rams, out of Berry, are amongst the most 
vigorous and suitable types. 

To avoid shearing before the wool is sufficiently long, it should be 
arranged with the trade to have two selling seasons of one to two months 
each corresponding with the usual shearing times (March- April and Au- 
gust-September) at fixed places which would become permanent markets 
closed to wool for the rest of the year. 

625 - The First Official Attempts to Establish Sheep in Japan. ~-c,ui'rin (French Consul 
at Yokohama), in the Bulk tin uonamiqur dr V hulmbim , Year XXI, Now Scries, No 133, 
p. 1 129. Hanoi -Haiphong, Novetnlxi Dt combi r, 1918 

In order to render Japanese spinners independent of foreign coun- 
tries as regards their supply ol raw material, the Imperial Government 
has, since 1917, established sheep-i earing stations at Takikawa (in Hokk 
aido) and in other places. The desire is gradually to build up a sheep 
population. The first attempts have been crowded with success and al- 
ready some hundreds of lambs are ready for distribution to the farmers. 

At present, the total number of sheep in the Empire consist.') of only 
3590 head, and the annual pioducrion of wool is only 10000 " kin " 
(tj 200 lb.) The Japanese wool industry is, therefore, almost entirely 
dependent on foreigu supplies. But the war seems to have opened the Go- 
vernment's eyes, for they are trying to make up for this lack of raw material, 
although the climatic conditions — which are mostly damp are not very 
favourable to sheep rearing in Japai. 

(1) Sec Acactas d tanntns du Sine^al, by Yves Henry and I\ Ammann and published by 
A. Chalarael, Paris. (Ed.) 
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The official rearing station 6 already possess 500 picked ewes for breed- 
ing purposes. This number will soon be doubled owing to the number 
bought in Australia, China and in both Americas. Eighty head imported 
from China have been sent to the Tomobe farm, which is situated in the 
prefecture of Ibaraki. A lot of 300 was brought from Australia (part 
was placed at the above mentioned farm at Hokkaido and another, of 
about 100 head, in that at Kumamoto). Fifty sheep for the Tomobe 
station have just arrived from South America. Eighty sheep are also 
expected from the United States. 

The 500 ewes imported in 1917 have already produced 300 lambs 
in 1918, and as soon as these are strong enough, they will be distributed 
to the farmers. 

The Government is now studying the question of the professional 
training of sheep rearers, which is naturally of great importance for the 
success of its interesting undertaking. 

62G - Experiments with Laying Hens, In Ohio, U.S. A. — bus&,w j ,in: — i .Ohio Ann- 
cultural Experiment Station, Bulletin^ 0 291, pp 185-2 1 7. Wooster, Ohio, February, 1916— 
II, Ibid, No. 322, pp 1 99-2 1 1, March, 1918 

I. — Three experiments were made to compare the laying of confined 
hens with that of liens left free. The results are summarised in Table I. 


Tabij: I - Comparative t ffet Is oj 1 vnfincmcnl and freedom. 
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Dm a 
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of eggs 
per hen 

A 
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u 
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— o.i(> 

I 9b 

-if* 

9-75 

422 

Free 1 

1 90 

15.53 

— 0 09 

j 

I.97 | 

278 

849 

4.85 

| 

Confined ... j 

! 728 1 

51 

17 50 

4 0 02 

I.O9 

2'U 

8.31 

457 

Free . . . J 


12.30 

*1 0.04 

174 

316 

6.59 

0.16 

Confined . . . . , 

H 

1 1 

: 91 

20.00 

4- 0.41 

0.74 

90 

9.95 

1.69 

Free j 

93 

21.80 

4-047 

0.79 

129 

7.3O 

2.41 


Other experiments aimed at determining whether rations containing 
a variety of foods give a sufficiently great increase in production to justify 
the extra labour and expense entailed. Tot 1 teceived shelled maize and a 
mash of ground maize and meat scrap in the ratio of about 8 : 5. I y ot 2 
received shelled maize and a mash of ground maize, bran and meat scrap in 
the ratio of 11 . 4 . 8. Tot 2 received in one experiment shelled maize, wheat 
and oats and a mash of ground maize, bran, and meat scrap in the ratio of 
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io : io : 7, and in another the same grain ration with a mash of ground maize, 
bran, middlings, linseed oil meal, and meat scrap in the ratio 3:4:4: 1 : 2. 
The results of the two experiments are given in Table II. 


Table II. — Comparative effects of simple rations and varied rations . 



Dura- 
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6,45 

I 
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1 2 

19 
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0.53 

2.IQ 
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8.99 
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1 

3 

22 

33 3 

°-34 

2.77 

37 * 

8.98 

6.88 



1 

; 1 

22 
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0.36 

1.35 

185.9 

8 - 7 ? 

3-44 

2 

67.2 j 

x 

21 

32.0 

0.36 

1-35 

189.8 

8 . 5 + 

3 - 5 ° 


1 

3 

24 

8.0 

0.11 

1.84 

201.6 

IO.96 

3.82 


In an experiment lasting 364 days made to determine the effect of 
rations containing approximately to, 15, and 20% of protein on the rate and 
cost of egg prouetion, all the groups received the same grain mixture, maize 
and wheat in the ratio of 3 : 1. The mash of the different lots included 
ground maize, bran, and meat scrap, in the ratio of 11:3: 1 for Lot 1, 
6:3 :6 for Lot 2, and 1:3:11 for Lot 3. Table III shows the results. 


Table III. — Comparative effects of different amounts of protein in the ration. 
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1 
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2 
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51 
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IO 

White leghorn . . . 

58 

8.3 

4- 0.17 

0.66 

93 

8.51 

I.70 

2 

*5 

» » ... 

57 

13*3 

— ■ 0.19 

0.85 
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7.17 
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3 

20 

» » ... 

58 

6.7 

4 0.02 

0.97 

*33 

8.79 

1 

2.44 


II. — The experiments described were a continuation of those given in 
the last paper, and confirm the results. Further experiments were made 
on the comparative effects of different feeding methods, the laying of hens 
born at the beginning, middle, and end of the season respectively, and the 
comparative effects of maize and wheat as dry foods. 
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V 


The results of three experiments, made in continuation of the previous 
ones, to compare the laying of confined hens and free hens are given in 
Table IV. 


Tabi^e IV. Comparative effects of confinement and freedom 
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6.95 

I.09 

X I 

I Free 

j 

[ 43-51 

22.0 

| 0.16 

*•37 

**57 

6.15 

*•47 

2 < 

’ Confined , 

1 364 

\ 43 - 7 ( > 

18.4 

— 0.09 

I *3 I 

91.3 

7.46 

0.88 

2 \ 

| Free 

1 1 

| 43-17 

26 O 

I 

| 0.01 

1 

1-32 

101.5 

6.76 

X.T3 


1 i 

1 Confined 

! ” 6 ! 

1 

7^.88 

17.2 

1 

— 0.04 

1. 13 

72.6 

8.ix 

0.61 

3 j 

1 Free 
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1 
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Continuing the previous experiments on the necessity of varied food 
for laying hens, one lot was added to compare the value of meat scrap and 
tankage as protein foods. Each lot received shelled maize and, ijiaaddition, 
Lot I received a mash of ground maize and meat scrap in the ratio of 8 : 5, 
Lot 2 a mash of ground maize, bran and meat scrap in the ratio of 7 : 3 : 5, 
Lot 8 wheat and oats (2 : 3) and a mash of ground maize, bran, middlings, 
linseed oil meal, and meat scrap (4 : 4 : 4 : I : 3), and Lot 4 a mash of ground 
maize, bran, and tankage (7:3:4). The experiment lasted 728 days. 
Table V shows the most important results. 

Tabj,E V.* -- ('omparative effcih of simple rations and raned rations. 
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__ 



The comparison between various protein contents (10,15, and 20 %) 
in the ration was continued. The experiments included : — a) two-year 
White Leghorn hens (during 308 days ; b) one-year White Leghorn hens 
(during 364 days ; c) Barred Phymouth Rock hens (during 224 days). The 
rations were the same as those used in the previous test. The results are 
summarised in Table VI. 



POULTRY 


597 




Table 


,S « 

4* 

3 

1? 

.9 

— 

— ■ 

X 

10 

2 

15 

3 

20 

t 

10 

2 

15 

3 

20 

1 

io 

2 

15 

3 

20 


— 


Comparative effects of different amounts of protein in the ration 
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To compare the efftet of six different methods of feeding, a 727 day 
experiment was made with six lots of thirty one } ear White Leghorn hens. 
Lots 1, 2, and 3 leceived a mixture of shelled maize, wheat, and oats (3 : 2 :x) 
and a mash of ground maize, bran, middlings, lmsced oil meal, and meat 
scrap (4 4 4.1*3) Lot 3 received 110 grain but only the mash Lot 5 
was fed the grain mixture and meat scrap, and Lot 5 received a different 
ration, composed of the above foods, e\ery month. Lots 1 and 7 had grain 
scattered in the litter and diy mash in liopixTs. Lot 2 received the grain in a 
trough and the dry mash in hoppers. The glam of Lot 3 was scattered on 
the litter and the mash, damped once a day, was pul in a trough. The dry 
mash of Lot 4 was placed in a hopper. Lot 5 had giain mixed with the litter 
and meat scrap once daily in a trough. Table VII gives a summary of the 
results obtained. 


Table VII. C omparativc results of different methods of feeding 
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An experiment was made t > determine the effect of different periods of 
hatching on the number and value of the eggs and the cost of food per dozen 
eggs for one-year White leghorn hens Each lot of hens was placed under 
observation as soon as it began laying, and removed when laying stopped 
after the first year of production The hens of Lot i, hatched on February 
22 , began to lay on August 10 , those of Lot 2, hatched on April 22, began 
to lay on November 2 , and those of Lot 3, hatched on June 13, began to 
lay on December 28 The rations consisted of shelled maize and wheat 
(3 1) and a mash of ground maize, bran, and meat scrap »Somc of the re- 
sults are given in Table VIII 


Tabu VIII - Effect < f date of birth on production 
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To determine whether wheat cin replace maize m the rations of laying 
hens a first experiment (lasting 364 days, from October 31, 1915) was made 
with two lots of 50 White Leghorn hens in their first laving year These hens 
were fed a mash of ground maize, bran, meat scrap, and linseed oil meal 
(4221) In addition Lot 1 received shelled maize, and Lot 2 wheat 
The results are given m Table IX 


Tabie IX — Comparative effects of maize and wheat [first experiment) 
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In a second experiment on the same subject four lots of 50 WhiteLeg- 
hom hens in their first laying year were fed for 364 days from November 
26, 1916 The gram ration was composed of shelled maize for Lot 1, shel- 
ls] 
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led maize and wheat in the ratio of 3 : i for Lot 2, shelled maize and wheat 
in the ratio for 1 : 2 of Lot 3, and wheat for Lot 4. The mash for each lot 
contained bran, meat scrap, and linseed oil meal (2:2: 1) and, in addition. 
4 parts of ground maize for Lot imparts of a mixture of ground maize and 
jvheat in the ratio of 2 : 1 for Lot 2, 4 parts of ground maize and wheat in 
the inverse ratio 1 : 2 for Lot 3, and 4 parts of ground wheat for Lot 4. 
After May 13, 1917, Lot 4 received the same ration as Lot. 1. Table X shows 
the results obtained in the two periods November 26, 1916 - May 12,1917, 
and May 13 - November 24, 1917 . 


Tabu$ X. — Comparative effects of maize and wheat (second experiment ). 
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An appendix gives a summary of the results obtained with 200 White 
Leghorn hens in their second laying season, at Clermont County Experiment 
Farm. The hens were all kept in one run opening on to a large field, of 
which they had the run. From October 28, 1915 to October 25, 1916, they 
each laid an average of 133 4 eggs, of a value of $ 2.00 when the cost of food 
had been deducted. From October 26,1916 to October 4, 1917, each hen 
laid an average of 103.5 eggs, of a value of $ 1.17 when the cost of food had 
been deducted. 

In this paper the cost of the rations is based on the following prices per 
100 lb. ($) : — 


Shelled maize 
Ground maize 
Shelled wheat 
Ground wheat 
Shelled oats . 
Bran .... 


2.0 o Middlings 1.75 

2 to Iyinseed oil meal 225 

3 00 Meat .scrap 3-75 

1 10 Tankage . . 3.50 

1.75 Oyster sheila . . . . 075 

1.65 GriJ 0.75 


The cost of pasture is not included. 
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627 - Observations on the Development and Reproduction of the Mulberry Silkworms, 

— L^caillon., A. — I. Reproduction etd^veloppment des bivoltins acddentels et de la 
premiere g£n£ration qui en derive, in the Comptcs rendus de VAcaMmU des Science, 
Vol. CLXVIII, No. 7, pp. 366-368. — II Changements observ6s dans la reproduction ct 
le dSveloppement des Bombyx polyvoltins de Chine transports ct 61evS en Prance, 
Ibid., Vol. CLXVIII, No. 10, pp. 529*531# Paris, February and March, 1919. 

I. — The author has previously shown (1), that, in the mulberry silk- 
worm, accidental bivoltins appear in univoltin breeds derived from eggs 
which, during their formation within the ovary, have undeigone modifi- 
cations which are manifested externally by a change of colour (white in- 
stead of yellow). Under these conditions the embryo develops much more 
rapidly (in 30 days instead of 10 months). 

In this study the authoi has investigated the peculiarities shown 
in the development and reproduction of such bivoltins themselves and 
their direct descendants. As subjects he chose five pairs of accidental bi- 
voltin moths born in August, 1917 which produced eggs from which the 
larvae emerged only in the spring of 1918. He found that the modifica- 
cations occurring in eggs which give birth to accidental bivoltins (co- 
lour change) - are effaced, apparently at least, in the eggs laid by the bi- 
voltin moths themselves. I11 April, J<)i8, these eggs gave birth to larvae 
which, in their turn, produced moths the immediate desccndats of which 
showed very peculiar characters. An observation oi the descendants of 
each of these five pairs showed that : — 

1) Whereas, in typical univoltin breeds, tlieie is but one kind of 
egg, there are two kinds in the silkworm producing two generations a year. 
The eggs differ from each other (colouration, peculiarities seen during em- 
bryonic development) according to the category to which they belong. 
One kind may be called mnlet eggs, the other, summer eggs, since one pas- 
ses through a period of hibernation and only hatches in spring whereas 
the olhei hatches in summer, about ten days after it is laid. 

2 ) When summer eggs app< its in a univoltin breed, the accidental 
bivoltins which hatch from them do not tiausmit integrally and immediate- 
ly to their progeny the capacity to produce alternately summer and winter 
eggs ; this capacity is only transmitted to a certain number of them. 

II. -- The author compaied the reproduction aud development of dif- 
ferent varieties of silkworms by breeding side by side, under the same envi- 
ronmental conditions, polyvoltins from China, typical univoltins, ac- 
cidental bivoltins and tlieir progeny. The polyvoltins used belonged to 
the breed bred at the silkworm Breeding Station of Montpellier ; they had 
become bivoltin with a tendency to univoltinism. 

The first pair of moths, from second 1917 generation cocoons, emerged 
on August 9 of the same year and produced exclusively winter eggs. These 
eggs began to hatch on April 25, 1918, producing larvae which gave 
birth to moths (first 1918 generation), all the eggs of which were summer 
eggs. The moths (second 1918 generation) from the summer eggs behaved 
differently as regards their diiect descendants. Most of them laid win- 

(r) See R, Jan., 1918, No. 75- (Ed.) 

■ [•«] 



SKRtctrtTORE 6or 

ter eggs, due to hatch in the spring of 1919, but a few pairs produced a 
second series of summer eggs, i. e. progeny which may be called accidental 
trivoltin, by analogy with the accidental bivoltins derived from univoltin 
breeds. 

It is clear that the breeding of this third generation which must take 
place at a late period of the year, i.e., when the temperature is not sufficient- 
ly high, is very difficult. The copulation of the adults (born on Novem- 
ber 12, 1918) becomes impossible, or, if it does occur, the eggs laid are not 
fertilised. The author was, however, able to obtain a certain number of 
eggs showing the customary characters oi winter eggs by artificially main- 
taining several pairs of these moths at a mihciently high temperature. 
These facts show that, in the climate of the south of France, only two 
generation^ of Chinese polyvoltins can develop each year, but certain 
moths of the second generation raav produce a third generation, which can 
be fully raised by the use of artificial heating. In this breed there are also 
winter eggs and summer eggs, differing fundamentally by their chemical 
composition and the peculiarities which appear during the development of 
the embryo. 

The author states that this conclusion may be extended to all bivoltin 
or poly vol tin breeds, tin number of generations being capable of increasing, 
under the direct influence of the climate (up to a certain limit), in propor- 
tion as the production of new summer eggs can be ad\ autageouslv repeated. 
This phenomenon may be reversed when polwottin breeds are reared in 
countries with coldei climates. 

628 -Relation Between the Amount of Food Fed to Silkworms and the Size of the 
Cocoons. — Sasaki Ch jik 6, 111 the Bulletin de l* A ssoctahon sftttuole du Japon, pp. i-z 
H- 11 Figs. Tokyo, January 15, iyig. 

During the two years 1917 and 1918 the author bred eleven different 
species o c foreign .silkworms in Japan (Brianza, Brianza Mari, Cevcnnes, 
Foresta Nera, Fossombrone, Oran Sasso, Oro, Pyrenees, Roseo, Sierra, and 
Giallo Sfenco breeds). During the 3917 season he suppressed one or two 
meals each day during the fifth stage, whereas in 1918 the larvae were gi- 
ven their meals of mulberry leaves without interruption. On comparing 
the two classes of cocoon some difference in size was noticed. 

The numerous figures, given in table-form, show that the cocoons pro- 
duced in 1917 were a little shorter and a little narrower than those of 1918. 
This applies especially to the cocoons of the Gran Sasso, Fossombrone, and 
Sierra breeds, which were much shorter in 1917 than iti 1918. There can, 
therefore, be 110 doubt that there must have been also differences in the 
silk-yield, but the author has not yet studied this subject. The experiments 
prove clearly that cocoons vary in size according to the amount of food the 
silkworms receive. 

629 - Relation Between the Hour at which the Mulberry Leaves are Picked and the 

Silk-Yield of the Silkworm. — Sacchi, R , ill fnfornuiuont year VI, No 6 pp. 

61-63, Rome, March, iqjq. « 

Leaves collected at the end of the day alway contain more sugar a] id 
more proteins, formed during the (lay, than those picked at day-break 
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leaves picked at day-break contain little of these compounds because, 
during the night, part of them undergo changes and leave the leaf for other 
organs of the plant. 

The author studied the differences produced eventually in the develop* 
ment of silkworms and the quantity and the quality of their silk, by feeding 
them on : — A) mulberry leaves picked at day-break; B) leaves picked a; 
sunset. All the conditions of vegetation, soil, climate, age of the plant, etc., 
were equal. In the spring of 1918 two groups of silkworms of the yellow 
Ascoli breed, each from 4 gm. of eggs, were fed A) on leaves picked toward 
6 p. m. and kept in the dark on damp mats or cloths ; B) on leaves picked 
between 5 and 6a.m. Hatching, the four moults, and mounting on broom, 
occurred on the same dates for both groups. In Group A the mortality 
was nil, in Group B there were only a few cases. The total weight of 
the cocoons was 24.266 lb. for Group A, and 23.102 lb. for group B. The 
weight of 500 cocoons was 2.653 lb. for Group A, and 2.512 lb. for Group B. 
The number of cocoons per lb. was 187 for Group A, and 198 for Group B. 

Sericimetric tests made at the “ iaboratorio di studi ed esperienze sulla 
seta " of Milan, on raw four-twist silk, gave the following results for the 
cocoons of each group :. 




Group A 

Group B 




m* 

Average strength 


50.03 

42.86 

Fineness 


I4.26 

12.97 

Strength per denier 


3-50 

3-30 

Elasticity 

mm. | 

245 60 

260.73 

length of silk thread 

. . . metres 

888 

884 

Weight of silk thread 

gm 1 

0.297 

0.290 

Fineness of silk thread . . 


3.05 

2.92 


In comparison with the silkworms of Group B, those fed on leaves 
picked in the evening, therefore, produced 9.213 lb. of cocoons more per 
ounce of eggs, and a better quality silk, except with respect to elasticity. It 
is, therefore, more profitable to both the breeder and the manufacturer, 
to pick the leaves in the evening than in the morning. 

6 jo -Fish Breeding in Rice Fields in Madagascar (1). — i,egcndrt, j., in the Revue agri- 
cole et viUnnatre de Madagascar et Depcnaances , Year III, No. 24, pp. 426-428. Tanana- 
rive, October, 1918. 

The author, in a previous article (2), laid down the technique for rear- 
ing golden carp (" cyprin dore ", “ trondro gasy ") in rice fields in the hope 
of inducing European owneis of ricefield > to take up this easy and paying form 
of fish breeding. 

He now gives, among the results obtained by the natives during the 
last rice growing season, two results checked by him in the neighbourhood 
of Tananarive. 1 

(1) See, by the same author, sent on a mission, R., May 1917, No 472 and J?., November, 
1918, No. 1 '5 (Ed.). 

(2) See R., November, 1918, No. 1205. {Ed.) 
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1) A permanent ricefield, of about 0.3 hectares iu area had been 
stocked in December, 1917, with 6 small baskets of carp of about 6 kg. in 
weight ; 9 months after, in August, 1918, 92 kg. 4 of fish or about 16 times the 
stock, were obtained, in spite of the fact that the fishing, done with a mov- 
able barrier, according to the native custom, was incomplete, many fish 
remaining outside the barrier. 

2) In another ricefield, of nearly the same area as the first, 2 kg. 
of carp were also placed in December, 19x7 ; in September, 1918, the catch, 
made in the usual way, was 50 kg. of fish, or 25 times the amount put in. 
As a matter of fact the yield was higher, for, in June, the owner of the 
neighbouring ricefield, in which no carp had been placed, had a very good 
catch which, however, was not weighed (the fish had obtained entry 
through a breach in the bank of the ricefield. 

The author quotes an experiment made by a colonist who, in December 
1917 placed 300 carp 8 to 15 cm. long, with an estimated, andpossihly exag- 
gerated weight of 5 kg., in several rice plots with a total area of 0.5 hectare. 
After 5 months in tue ricefield s, from December, 1917, to the end of March 
1918, a catch of 30 kg. of very fine fish, including a fairly large number of 
fry, was made. 

The author states that stocking should not be too thin and that, stocked 
with a sufficient number of can), including a fair number of “ full ” breed- 
ing fish, a hectare of ricefield should not yield less than 200 kg. of fish. 
Moreover, the excreta from such a large number of fish cannot but help the 
cereal by fertilising the soil. 

The results of fish breeding in rice-fields are always good, but they can 
yet be much improved by careful selection of the fish used for stocking. The 
rice grower with large areas to stock would do well to keep fish of breeding 
age, as is the case wdth carp 8 cm. long (the caudal fin not included), in 
reservoirs 2 to 3 cubic metres in volume at the late v.l 5 kg. per cubic me- 
tre. In these little aquaria, being crowded, they usually do not deposit 
their eggs or milt; they reproduce a few days after being placed in the rice- 
field and will give rise to many fry. 

Not much liked by J Europeans , the carp will be much esteemed by the 
native labourers, who will thus have an inducement to remain on the plan- 
tation. 

For personal use, the Kuropean rice growers could breed the Malagasy 
or Marakelle perch, which does quite well in rice-fields and can live in water 
with a minimum depth of 10 cm. To avoid losing it in times of torrential 
rain, the bank of the rice-field should be high enough to be never submerged. 
The muddy taste acquired by the perch through living in the rice-field 
will disappear on keeping it a couple of weeks in a pond or marsh. To 
the contrary of the carp, it is unnecessary to put perch that are about to 
spawn into the rice-field ; 10 to T2 month-old fry or fish that have glreadv 
spawned for that year should be used, or they will spawn in the ricefield 
and it will be difficult to collect the perch fry without causing the death of 
most of the fry that are not of an eatable size. After a stay of 4 to 5 months 
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in the ricefield, Marakelle perch from 5 to 9 cm. long (caudal fin not 
included) will have tripled in weight. 

It would be worth while rearing both the carp and Malagasy perch in 
the same ricefield. 

631 -Trout Rearing in an Aquarium. — Jaquks, in the Bulletin Suisse de Piche it de Pis 
cicultufi , Year XX, No. 2, pp. 17-19. Neucbatel, February, 1919. 

Rainbow trout fry usually hatch at the beginning of May, at the mo- 
ment when the water is too cold to have a rich food fauna. It is too late 
to put them to rear 5 or 6 weeks after hatching as their food sac is almost 
absorbed, because at that time they need to have become used to food. For 
this reason the author advises that they be taken, some 15 days after hatch- 
ing, to small ponds which should be emptied in autumn, when the large beetles 
(Dytiscus, Triton) that prey on the young fish should be destroyed. If a 
pond is not available, the fry can be reared for some time in incubation tanks, 
but this method requires minute care : the excrement and surplus food must 
be removed daily and the walls of the tanks must be wiped once or twice 
a week to remove microscopic moulds, etc.; in this way, the appearance of 
the disease known as “ costiase ”, so dangerous to young trout, will be 
avoided. 

The author uses the aquaria of the Pervou establishment. A layer 
of clean sand, 3 to 4 cm. thick, is placed at the bottom of th^aquarium. 
The fry are then introdeed and, weighted down by their yolk sac sink to 
the bottom. A couple of days later, Daphnias are introduced, when the 
fry chase them actively. Before giving them fresh food, which is done twice 
a day, the dirt, excreta, etc., are all siphoned ofi, while the sand is thorough- 
ly stirred and any dirt adhering to it is also siphoned oil'. After a cert' 
ain time, Tubifcx , placed on a plate suspended in the centre of the aquarium, 
are given for food as well as Dafhma ; a few days later, when the fish are 
accustomed to their new food, they can be given anything : chopped meat, 
bread, mash, etc. The author placed 5000 trout fry in an aquarium measur- 
ing 90 y 60 X 40 cm. In vSeptember he took out 4097 young trout and 
placed them in the waters for which they were destined ; the losses were, the- 
refore, very small. 

632 - On the State of Breeding Salmon During their Spawning Migration into Fresh 
Water. — Roule, I,., in the Comptes Rendus de VAcademte des Sciences , Vol.167, N0..24, 
pp. 962-964. Paris, December, 1918. 

As regards these salmon, the author has studied points relating to the 
age of individuals as well as those of the ihytlim of the migrations and of 
sex. His researches, begun in 1911, have given results which correct and 
complete older work. For example, he found that the great majority of 
salmon (Salmo salar L,.) that go up the streams, have previously spent two 
years in fresh watei as fry ; they then descend to the sea, live and grow there 
for a period varying from 2 to 5 years according to the individual ; they re- 
turn to fresh water to breed at the age of from 4 to 6 years. 
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Contrarily to the general opinion, most individuals only carry out a 
spawning migration once ; out of all the fish observed only 1 / 10 have carried 
out two successive migrations, and these were mostly males. 

633 -The Domestication of the African Elephant in*the Belgian Congo.— eei>lae, e., 

in the Bulletin Agricole du Congo Beige, Vol IX, Nos. 1-4, pp. 33-77 + 33 Pigs* Eondon, 

March-December, 1918. 

Amongst the difficulties of all kinds that the Belgians have overcome in 
the Belgian Congo, the domestication of the African elephant will constitute 
one of the most striking episodes in the history of their colonial enterprise. 
The success of Belgian initiative in this work, which was previously thought 
'impossible, has attracted general attention. But in Belgium they after- 
wards made the mistake of losing interest in the question, and of late it 
has even been proposed to suppress the training station on the grounds of 
economy. To help to avoid this cotiLng true, the author (Director General 
at the Colonial Ministry! describes the different stages of domestication, 
the successes obtained at the Api station and their economic significance, 
in the hope of .showing how much the work merits the support of the Bel- 
gian Government. 

Until the war, the expenses of the Api station were met with the proceeds 
of the ivory obtained by hunting; since iqi-j, hunting has been suspended, 
and it is only since then that the Station has come on the colonial budget. 
But the expenses are only from 20 000 to 30 000 francs, a very small figure 
in comparison with the value of the enterprise and even of the market value 
of the Api herd whose 30 elephants are certainly worth 100 000 francs on 
the spot. 

The author gives the history of the domestication of the elephant 
throughout the world from the earliest time to the present day, and describes 
attempts to utilise the Asiatic elephant in Africa, the capture and train- 
ing of the African elephant at the Api station, founded by Commandant 
Daplume and his collaborators (M. Vekmeesch replaced Commandant 
Dapi,ume during the war), and the utilisation of the elephant on the farm 
and in the forest. 

634 - Contribution to the Study of the Fauna of the Belgian Congo. — See No. 576 of this 

Review. 
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635 - The New u Renault*’ Agricultural Tractor. — Le Cdnie Rural, Year IX (New Series, 
Nos. 29-30), Nos. 89-90, p. 21 -f i Fig Taris. 

The Renatjet farm tractor is mounted on chain tracks that give it a 
very large surface of contact with the soil. The pressure per sq. centimetre 
is not more than about 400 gm., that is, a unit weight less J-han that of a 
man when walking. * 

The actual mechanical part of this tractor has been built in conformity 
with the resuts of experience in the construction of heavy motor vehicles. 
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The cooling is carried out on the thermosiphon system. The fan is fixed 
to the engine fly-wheel, thus avoiding the use of pulleys and transmission 
requiring frequent adjustment. Imbrication is automatic, the engine being 
supplied by a forced feed, the other parts working in oil baths. The re- 
duction gearing is well worked out, and there are 4 speeds. ' 


General characteristics of the Renault farm tractor: 


l it nine 

Dimensions of tractor 

Firs! speed 

Second speed. 

Third speed 

Fourth speed. 

Reverse 

Bearing length of chain track 
Breadth of chain track .... 
Weight carried per sq. centimetre 
Approximate total weight . . 
Normal draw-bar pull . . . 
Draw-bar pull with overload . . 


3 *> H. V. 

lift. 4in X 6 ft. 8 in. 
4 921 ft. per hour 

9 843 » * » 

16404 » » » 

2 2 966 » » * 

4 291 » » * 

3 ft. 4 in. 

6 8 in. 

0.392 kg. 

5060 lb. 

3960 lb 
55<>o lb 



Rc a ilt farm tr it tor 

The tractor is steered from a wheel placed in front of the driver ; it 
can be turned on the spot as well as in a large radius. It is easily controlled 
as turning is really carried out by the machine itself, one chain track runa- 
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ing while the other is braked. The chain track consists of large steel links, 
running on strong axles. The links are designed in such a way as to give 
great adherence, which not damaging the soil in any way. 

By means of rollers and a device for tightening the chain up easily, 
the load can be quite evenly distributed. 

Owing to the design of the chain track the tractor moves forward in 
in such a straight line, that the driver can easily leave his seat when moving 
in a straight line, so that he has can see that the ploughing is being properly 
done. 

The haulage attachment is fixed at the level of the chain track wheels 
at about 16 in. above the soil. Its design is such as to avoid any movement 
of the tractor to either side when the number of shares in the gang is in* 
creased or diminished. In normal work the draw-bar pull is about 1800 kg. 

The maker states that, under normal conditions, and drawing a 4 or 5- 
furrow plough, the tractor can plough from 6 to 12 in. deep in good soil, 
while the most difficult soils can be turned up by reducing the number of 
shares or ploughing more shallowly. 

636 - Journeys Made b> Tractors. — DtiS9Ai9Aix, R., in the Journal# A gi /'culture pratique , 

Year I*XXI, Vol. XXXI, No. 18, pp. 3 ^ 4 * 355 . Paris September 4, 1918. 

The author deals with a communication made by M. A. Gouiluxn 
(D irector of the Fontaines School of Agriculture) to the “ Union agricole et 
viticole of Chalons-sur-Sa6ne,on the journeys made by tractors in going 
from field to field. 

The tractor should move distance under 5 kilometers under its own 
power. For distances of 5 to 10 km,, however, it should be drawn by a team, 
only using its own power to get up steep hills. For distances of 10 to 30 
km., it is best to carry the tractor on a motor lorry. Above 30 km., it 
should be carried by rail. 

637 - Harvesting with a Tractor (1). — Pluchkt, E., in the Comptcs rendus des Stances de 

V Acadtmie d' Agriculture de France , Vol. IV, No. 30, pp. 830-838. Paris October 9, 1918. 

The author gives information on the harvest work with tractors 
that he carried out at Trapj>es (vSeine et Oise) as well s tha done by 
trustworthy farmers. 

At Trappes, a 10-20 H. P. Titan tractor Worked with difficulty in some 
strong winter wheat ; it had to run free on one and sometimes two sides ; 
in 10 hours it harvested 24.7 acres with a consumption of 14.2 pints of pa- 
raffin, 1.8 lb. of oil and 0.26 lb. of grease per acre. In a less heavy crop 
(spring wheat, oats), the same machine cut 11.1 acres, with a consumption 
of 9.8 pints of paraffin and 2.2 lb. of oil per acre. On another farm (Eure) 
a Titan hauling a MacCormick binder cutting a width of 6ft. nin. cut nearly 
15 acres a day, consuming 10.6 pints of paraffin per acre (a crop of average 
weight) 

An Emerson tractor with a 'Massey-JIarris cuttiug a 6ft 3 in. swathe, 
cut 10 acres a day, using 8.5 pints of petrol per acre. 

(1) For further information, see R , December, 1918, No. 1400. (Ed.) 
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At Voisins-le-Bietonneux, a Case tractor hauling a 6 ft. n in. Deering, • 
cut 8.6 acres a day using 11.4 pints of petrol p *r acre ; on a slight slope the 
tractor could barely reach a speed of 1.7 miles per hour — the minimum 
speed requiied for a harvestei cutting a heavy crop. 

At Manet (Trappes), a Case drawing 2 binders, one cutting 36 in., the 
other 59 in., cut as much as 32.1 acres in a day (aveiage oats) ; it cut 2.20 
acres in an hour, with a consumption of 17.6 pints of petrol and i.ilb.ofoil. 

At Troumoreau (Villepreux), a large Case tractor, drawing two 6 ft. 
Mac Cormick binders, cut an average of 17.4 acres a day (wheat and oats), 
consuming 7.2 pints of petrol per acre. 

Judging from experiments in applying power to harvest work, the trac- 
tor seem , specially suitable ior cereal crops wdiethet important or not, 
as the tractor is particularly indicated foi light work that lequires to be 
done quickly. 

638 - Progress in the Utilisation of Wind Engines. — blin, ir , in La Nature , No. 2352* 

pp 268-269 Paris, l'ebruary 22, 1919 

The utilisation ot the wind as motive power for diiving electric dy- 
namos is of considerable interest. Up the present the problem of associat- 
ing the dynamo with wind engines has depended on the suppression of the 
pulleys and gears that complicate both machines and make them lose their 
natural qualities of simplicity and flexibility. M. F. Fa yard de JJjiXE has 
found out how to do away w ith these troublesome intermediaries between 
the wind engine and dynamo ; as the dynamo usually has to rotate 100 times 
more quickly than a wmd engine of the same power, a special type of dy- 
namo has had 1o be used, while the structure of the wind engine has had to 
be greatly modified so that both machines can run at the same speed. By 
using a multipolar dynamo the speed of rotation can be reduced within a 
certain limit controlled by weight, yield and economy. What remains to 
be done, therefore, is to speed up the wind engine while improving its con- 
struction from the point of view oi smooth Tunning, strength and yield. 

The power of a wind-engine fan wheel is proportional to its surface, 
which again is proportional to the square of its radius ; but its speed of ro- 
tation is inversely proportional to its radius. Thorefoie, to increase the 
speed without reducing the surface, the only thing to do is to diminish the 
radius and increase the number of fan wheels, while losing none of the wind's 
motive power. 

M. Fa yard de Mielk’s experimental researches have shown that 
by keying the induction of the dynamo directly on the axle of a wind en- 
gine with 6 suitably spaced fan wheels, an aero-electric apparatus is obtain- 
ed which is satisfactory as regards yield, smooth working and safety, and 
winch charges small accumulators perfectly with the aid of an automatic 
make-and-break. 

A wind engine with 6 fan wheels instead of one, so as to obta’n the 
san^e working surface, has a smaller diameter and therefore escapes to a large 

1/ 5 

extent the " law of cubes ”, in the ratio - — 2.449. It is niore econo- 

r 1 
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tnical, stronger, easier to control and runs more regtilarly, on account of the 
incessant variability of the air cunents in too small an area. 

A machine of practical size with an area of io sq. metres with fan wheels 
1.6 metres in diameter, given a moderate wind with a velocity of 5 to 10 
metres per second, will yield 5 to 20 hectowatt with a 6-pole dynamo with 
a efficiency of 0.66. 


639 - Review Of Patents. — Sources : Canada, Denmark, United States, New Zealand, 

Holland, United Kingdom, see R., January, iqiq, No. 114. — France, see R. t Feb- 
ruary 1919, No. 247. — India, The Indian and Eastern Engineer, Calcutta. 

Tillage Machines and Ihplkbiknts. - C anada : 189157-189173 Hoes ; 
189513 Hairow. 

Denmark : 24181 Motorplough ; 24309 Gang-lifting device for a motor 
tillage machine. 

France : 488443 Motor plough ; 488501-489313 Ploughing machines ; 
488589 Wmdlass for a ploughing set ; 488793 Improvements to mechanical 
harrows, cultivators, etc. ; 488946-488947-488948 1 improvements to ploughs; 
489086 Improved plough with oscillating socks and coulters ; 489220 Auto- 
mobile plough; 48923 Motor tillage machine for vineyards; 489370 Combined 
roller and herse for haulage by animals; 489448 Cultivator with a ver- 
tical digging action ; 489478 Rotary digger, 489582-489853 Ploughs ; 
489627 Tractor for uncovering and earthhig-up vines ; 48978c Improvements 
to motor tillage machines, particularly automobile ploughs ; 489785 Im- 
provements in the construction of brabant ploughs ; 489887 Tractor tor 
vineyards ; 489977 Device for a vineyard cultivator with a vertical dig- 
ging action and automatic clearance; 489998 Windlass for mixed ploughing; 
490016 Rotary plough ; 490125 Tractors and dtvices for stirring the earth 
such as cultivators, ploughs, etc.; 490205 Improvements to wheel harrows. 

New Zealand : 39586 Plough for digging-in weeds: 41060 Cultivator ; 
41 1 13 Device for lifting plough bodies and regulating the depth of ploughing. 

United Kingdom : 12226 System of cable traction for ploughs ; 122476- 
122713-123131-123164 Motor ploughs ; 122744 Small plough for human 
or animal traction ; 123134 Improvements to ploughs, cultivators, etc. ; 
123257 Improvements to mechanical traction ploughs. 

United States : 1290446 Cultivator for lucerne fields; 1293146-1293769- 
1294086-1294580-1294769-1295253-1295731 Cultivators ; 1293353 Harrow ; 
2193714 Motorplough ; 1293876-1294902 Gang ploughs; 1294860 Device 
for fixing a gang plough to the beam ; 1295127 Device for regulating the 
height of a gang plough ; 1295242 Motoi plough ; 1295525 Motor cultiva- 
tor ; 1295545 Plough ; 1295948 Multiple balance tractor plough ; 1295990 
Shaft and multiple whipple-tree for a harrow ; 1296239-1296266 Lifting 
device for multiple ploughs ; 1296081 Multiple plough witli fore wheels. 

Drainage and Irrigation. — Denmark; 24219 Ditching machine. 

Manure and manure dtstrjuutorj?. — Now Zealand : 4031 1 Fer- 
tiliser composed of equal weights of finely ground coke, carbonate of 
lime and mineral phosphate, 
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United Kingdom : 122048 Process for making potassium chloride; 
122897 Process for purifying superphosphates; 122902 Fertiliser composed 
of ammonium sulphate and phosphate to which may be added degelat- 
inised bone powder or precipitated phosphate; 123177 Phosphatic slag ob- 
tained by adding ground phosphorites to lignites 01 other mineral coal for 
the production of lighting gas ; 123337 Process and plant for the manufac- 
ture of ammonium sulphate. 

United StaUs : 1293229 Manure loader; 1293281 Fertilisei distributor. 

Drills an d seeding machines. — Denmark : 24166 Beet seed 
drill ; 24180 Plough with potato planter attached. 

France : 488626 Improvements in broadcast sowers. 

Umted Kingdom : 122444 Machine for drilling seeds and fertilisers in 
pastures with prc\nous preparation oi the soil ; 122933 Hand potato plan- 
ter ; 123456 Hand planter. 

United States : 1290103-1294629 Maize sowers ; 1293092-1296540 
Sower hoppers ; 1295057 Hand-worked sower for maize and kidney beans; 
1295845 Beet seed drill ; 1296255 Potato planter. 

Various cultural operations - Canada : 189157-189173 Hoes. 

Denmark: 24125 Watering machine. 

France : 489243 Motor tillage machine for vineyard 4 -. ; 489627 Tractor 
for uncovering and earlhing-up vines ; 489977 Device for a vineyard cul- 
tivator with a vertical digging action and automatic clearance. 

New Zealand : 39586 Plough for digging-in weeds. 

United States : 1290446 Cultivator for lucerne fields ; 1293745-1296153 
Weeded ; 1294259 Cotton thinner ; 1295242 Motor hoe. 

Control of Diseases and Pests of Pi, ants. — France: 489066 
Spraying nozzle enabling the under sides of the leaves to be reached easily ; 
490228 Collar protecting trees against ants; 490231 Traction sulphuring 
machine ; 490232 Traction sulpha ting machine. 

Reapers, Mowers and other Harvesting Machines. — Canada: 
T88927-188933 Shocking machines ; 189068 Flax getter ; 189127 Harvester ; 
189168 Mower ; 189293 Machine lor lifting vegetables. 

United States : 1293583-1295254 Maize harvester ; 1293922-1295271 
Shocking machines ; 1294233-1294822 Machine hay rakes ; 1294898- 
1295822 Kidney bean harvesters ; 1295331 Sugar cane harvester. 

Machines for Lifting Root Crops. — Denmark : 24072 Adjustable 
*tay for plough, potato lifter, etc. 

France : 489991 Machine for lifting and topping beets, shaking the 
earth off them, and placing them on one side. 

United States : 1290490 Groundnut lifting plough ; 1293144-1293170 
Groundnut harvester ; 1293632-1294801-1 295340 Beet harvester ; 1295591- 
1296475 Potato liarves'er. 

Threshing and Winnowing Machines. — Canada : 188965 Sorter ; 
189229 Binding-cutter and feed for threshing machine. 

Denmark: 24315 Aepirator-transporter for threshing machines and the 

like. 

United Slates : 1290610 Threshing machine ; 1294030 Sorter. 
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Machines and Implements for tiie Preparation and Storage of 
Grain, P'odder, etc. — France : 488510 Faimdrvei ; 489173 Machine for 
making bundles. 

Holland : 3030 Machine foi cleaning Corinthian raisins and othei small 
fruit. 

Uniled States : 1290364 Hay elevator ; 1293517-1205520 Hay loaders. 

Forestry. — France : Hydraulic machine for splitting and drawing 
stamps. 

Steering and Traction of Agrict 1 ltuk al Machinery. — France: 
486496-488633-488698 Farm tractors ; 488357 Motor tractor for farm use, 
etc. ; 488542 Farm tractor that can be used for road transport and as a do- 
mestic motor on the farm ; 488589 Windlass for ploughing tackle ; 488786 
New system of farm tractor ; 489869 Device for giving tractors greater 
grip on the soil ; 489998 Windlass for mixed ploughing. 

United Kind^om : 122226 Cab*e traction for plough. 

United States : 1290347-1290475-12Q0748 1293541-1293815-1293999- 
1:294748-12948 19-12960 22 Tractor** ; 1296027 Automatic mechanism for 
steering and controlling tractors. 

Feeding and Housing of Livestock. — V ranee : 490215 Cattle cake 
made from dead leaves. 

New Zealand . 39830 Concentrated food for calves. 

United Kingdom : 123481 Pig trough ; 123485 Trough foi j>igs and 
othei small animals. 

Poultry Farming. - - France. : 490247 Incubator. 

United Kingdom: 122965 Chicken pen, 123485 Drinking and feeding 
trough for poultry. 

Industries depending on Plant Products. — France : 488510 
Farm dryer 

Upland : 3030 Machine lor cleaning Corinthian raisins and other small 
fruit. 

Uniled Kingdom : 122422 Process for drying potatoes, tubers and roots 
cut into small pieces. 

Industries depending on Animal Products. France : 489817 
Process for destroying inserts worms, \arvae, eg s, etc., in 'kins, woo , 
cloth, furniture, etc. 

Dairying. - Canada : 189133 189 >,27 Milking machine; 189471 Teat- 
cup lor milking machine ; 189517 Separator. 

India : 4164 Improvements in machines for cooling butter. 

New Zealand : 40711 Process and apparatus for preparing milk powdei . 

United Kingdom : 122578 Milking machine; 122749-123380 Milk churns ; 
122857 Teat cup for milking machine. 

RURAL ECONOMICS. 

640 - On the Economies Of Manuring. — Mapkvghx, E , in the Gtornale dei hconomisti c 
Rivtsta dt Stahsttca, Vol. LV1, No 5, pp. 268-^6. Rome, Hay, 1018. * 

1. Tim Practice of Manuring. — It has not always had, and has not 
everywhere the same economic importance. In remote times when the 
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scanty population lead a pastoral life, animal excreta were valueless eCnd were 
a burden to^stock breeding. The economic importance of manure begins 
and gradually increases with development of the population and the result- 
ing exhaustion of the Soil. 

In countries with an old civilisation, the most intensive systems of 
agriculture needed, before the use of fertilisers became general, a great 
number of livestock, so as to maintain the fertility of the soil. It was then 
that manure was defined as a necessary evil , But latei, the discoveries 
of Liebig and others led to the foundation of the fertiliser industry, which 
now must be considered as one of the ch et factors of agricultural produc- 
tion. According to figures published by the International Institute 
of Agriculture, the world's consumption of chemical. fertilisers amounts 
to the value of over io milliards of francs. 

II. Ciiike Factors Determining the use of fertilisers. — The 
use of fertilisers is, in each case, a function of multiple factors that the 
author divides into two fundamental gioups : 

1) of an objective order, which is related to the economic, teclin c- 
al and physical conditions of the environment ; 

2) of a subjective order, which concerns the psychology of each farmer. 

Amongst the factors ot the first group the author cites circumstances 

of an economic nature relating to land values, the cost of fertilisers, the 
prices of agricultural products, etc. He states that some of tlies^circum- 
stances depend one on the other. 

In localities where laud is dear, it is economically advisable to push the 
degree of cultural intensity to a high level by making use of, among other 
means, an abundance of manuring, as is shown by the statistics relating 
to the consumption of civ mical fertilisers in all parts of Ihe n rid. The 
author takes, as an example, the consumption of nitrate of soda, of which 
three-quarters of the total production aie absorbed by Kurope, where land 
values are generally much higher. 

The opportunity of using fertilisers is, pro' so modo, in inverse ratio to 
their price and in direct ratio to the price of agricultural products The 
Cost of fertilisers is also a function of the cost of transport which, in this 
respect, places farms in the hill districts in a less favourable condition. 

As regards the technical and physical circumstances the opportunity 
for the use of manures depends largely on their effects on the yield which, 
other tilings being equal, varies greatly in each case, according to the soil, 
climate and othei causes. The author gives figures showing the average 
unitary constTmption of fertilisers in the north of Italy and he states that 
the difference in consumption can be partly explained by the rare and bad 
distribution of the rainfall in the south (the action of the fertilisers being 
rendered somewhat more feeble than i n the north) . 

The economic psychology of farmers, wdiose evolution is not yet suffi- 
cient everywhere to take into account as ought to be done the importance 
of fertilisers and ‘heir adequate use, is notably and progressively develop- 
ing in Italy, as is shown by the consumption of fertilisers which, from 160 
in the period 1871-1880, passed to 1478 in the period 1901-1910. 

[•«•] 
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The author shows, with the help of statistical data relating to the im- 
ports of fertilisers into Italy for the last few years the regressive foim assumed 
by the phenomenon during the period of the war; he says tha* 'he 
exception constituted by nitrate of soda can be explained by the consump 
tion of this product foi the manufacture of explosives. 

III. Balance of the fertility of the soil. Crops remove from 
the soil considerable quantities of nitrogen, phosphorus and potash which 
constitute the most important fertilising principles. Part of these elements 
leaves the farm with the sale of various products, while the rest returns to 
the soil, mostly in the form of manure. The author considers the balance 
of fertilising elements from the point of view of general economics and points 
out that the balance of nitrogen lias special characteristics, for it is not 
determined solely by the importation and exportation, but by other causes 
also, some of which act favourubl> (nitrifying bacteria, electric dis< harges, 
fixation of atmospheric nitrogen by leguminous plants, etc.;, others un- 
favourably (denitrifying bacteria), while the balance of potash and phospho- 
rus is controlled by the importation and exportation alone, although these 
two elements have a very different economic importance. In fact, potash 
has a decided interior circulation , because it has a tendency to concentrate 
in straw and hay, which return, in great part, to the soil with manure and 
often under a more assimilable form. On the contrary, phosphorus, of 
which soils have usually a very j>oor content, is mostly exerted from the 
farm, chiefly in the form of cereals and animal products. In contrast with 
the exhaustible deposits of nitrates (caliche), potash salts and phosphorites, 
the author places, as possible and inexhaustible future sources of these fer- 
tilising principles, atmospheric nitrogen, sea w f ater and bones. 

IV. Fi npamental economic fro helms. -- The fundamental eco- 
nomic ] roblems relating to the use of fertilising material consist in the choice 
and suitable limits. 

If it is admitted that it is worth while using manures, which becomes 
evident wiien the value of the increase in yield is greater than the relative 
expenses, we have to face the problem of choice which, as regards technical 
conditions, is subordinated to the different requirements of the crops and 
which, as regards economic conditions, is subordinated to the law of mini- 
mums or of definite proportions , according to which the elements of fertility 
are utilised in a proportion which is pr actually constant for each crop. 

Fiom this law the following deductions can be made : 

1) If one of the fertilising elements is present in relatively greater 
quantity than the others, it remains partly unutilised ; 

2) the yield from the soil depends, other things being equal, on the 
factor which is present in the smallest relative quantity. 

According tv) the author the theory of integral restitution cannot be ac- 
cepted from the economic point of view. In fact, taking as an example, a 
soil very rich in potash, but poor in phosphorus and nitrogen, with a manur- 
ing based on an integral restitution , each year this manuring costs a fixed 
sum superior to the expense s 2 , due to manuring on a basis of partial resti- 
tution and consequently, for example, in the case under consideration, to 

[ 640 ] 
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phosphorus and nitrogen. Now, if the excess of potash in the soil, as re- 
gards crop requirements, is such that it can suffice for t years, by carrying 
out partial restitution , we obtain a total economic advance V given by the 

following formula : V = d v . , w , where r is the rate of interest and d 

r (i 4- ry 

the difference s t — s 2 . If no profit is made from this circumstance, the potash 
reserve is considered as realisable in an infinite number of years and, conse- 
quently, of no actual value It also follows that, in allowing n years to 

V 

pass before utilising it, its value becomes reduced to . , , ; or, in other 

1 b (i + r) n 

terms, it is so much higher as its utilisation is more prompt. 

If the problem of the need for manuring is considered, the author states 
that chemical analysis of the soil can only furnish somewhat vague informa- 
tion in this respect, and that it may be said that the theory of agricultural 
statics has now been completely abandoned, being replaced by suitable ma- 
mmal experiments, which are often more instructive. But he thinks 
that : -- j) it is now certain that phosphatic manures are suitable practic- 
ally everywhere ; 2) poiassie manures can only be used suitably under 
certain fixed circumstances : light soils, crops elaborating large quantities 
of starch, sugar, cellulose, etc. ; 3) nitrogenous manures give the best eco- 
nomic results in soils poor in organic matter (which are easily re«iflgnised) 
or in other simple cases that seed not be mentioned . 

The author thus tackles the very important economic problem of the 
limit of economic suitability , which is determined by the fact that progressive 
amounts of fertilisers give rise to viclds that gradually decrease, following 
a curve whose position varies in each case as a function of numerous factors : 
climate, soil, etc. 

To provide a strict solution of this problem, the author thinks that the 
limit where marginal expenses and yield are equal must be leached under the 
simple circumstances oi practice, when the re i pective form of the curve 
will be known. A good method for ascertaining this consists in carrying 
manurial experiments with progressive amounts of the clement the produc- 
tivity of which has to be studied. 

Wagner estimates that, within the limits where a greater amount of 
fertiliser produces an increase in yield, there is a direct proportion between 
the former and the latter. 

In more exact and analytical terms, in representing a series of homoge- 
neous groups of plots by g x - g 2 g 3 ..., the progressive amounts of ferti- 
liser used by q x — q 2 - - q 3 ..., and the corresponding unit yield by p t — 
P2 — Pz--> according to Wagner the increase in yield (m) per unit of fer- 
tiliser would be given by the following formula 

(P‘-Pi) +(h — fcH ••• 

9i + <h + + • • • 

An increase in yield of mx would , therefore, correspond to a quantity x 
of fertiliser, but the author points out that this formula is only a feeble ap- 
proximation to the truth. 


m 
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According to the author, Mitschereich's hypothecs is much more strict; 
he admits that the quickness of increase in the production in relation to any 
particular biological factor, including the fertiliser, is proportional to that 
which is lacking to reach the limit of saturation. This hypothesis is expressed 

d y 

by the differential equation = (A — y) K, where A represents the 

a x 

maximum yield that can be obtained by reaching the limit of saturation, x 
the quantity of fertiliser used, y the relative yield, K a constant that varies 
in each case. The values of A and K can be found by means of mammal 
experiments. From this general formula can be deduced an interpola- 
tion formula which, according to the author, represents the facts more truly 
than that of WAgner, as has been shown by numerous applications made of 
it (cf. A. Gr6goire, L,es Recherches agronomiques et ^interpretation de 
leurs resultats, extracted from the Ann ales de Gemhloux , 1912, p 71. Brussels, 
X 9 T 3)« 

But no matter in which way the phenomenon proceeds, the problem 
cannot be solved as regards the economics of the farm save by intuition ; 
the author says this is a method that is more often right than is generally 
supposed. 

The quantities of fertilisers used in practice are, according to the au- 
thor, a little less than the limit of economic suitability, owing either to ignor- 
ance, lack of means, or even to a mistaken spirit of economy. 

But, even where these factors do not exercise their negative action, 
as happens in the most developed agricultural countries, the desired end 
is not fully attained. And the error does not solely depend on the judge- 
ment, which is necessarily approximate, regarding the productivity of fer- 
tilisers, but also on the tendency to use quantities expressed in round fi- 
gures , such as 2, 3, 4... cwt. per acre. These considerations hold good for 
fertilisers bought outside the farm, and of which any desidered quantity can 
be used, but this does not apply to farmyard manure, the production of 
which is determined in practice by the organisation of stock rearing, as, 
generally speaking, stock can produce 25 to jo cwt. of manure per cwt. of 
live weight, horses and sheep coming near the minimum limit and cattle near 
the maximum limit. 

The economic problem of farmyard manure takes the following form : 
to distribute the manure between the different crops in such a way as to 
obtain the maximum useful effect, which can be done when the respective 
marginal yields are equal. In practice such a distribution can only be based 
on experience. 

The irqportance of manure in the economy of the farm depends on 
its transformation value, which in turn depends, in each case, on the na- 
ture of the .soil, on the quantity given per hectare, on the crops that utilise 
it, on the price of tfye products of the soil and also, in places where chemical 
fertilisers are used, on their cost. The author remarks, as regards this point, 
that the transformation value of farmyard manure and in general, of all 
fertilisers, depends, among other things, as has already been said, on the 
quantity employed per unit of area ; other things being equal, as the quantity 

[««•! 
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is increased the corresponding effect, that is, the transformation value, 
decreases. And, as in those places where fertilisers are used, the amounts 
applied tend to reach the economic limit at which expenses and marginal 
yields are equal, it precisely follows that the value of the chief fertilising 
principles (phosphorus, nitrogen, etc.) should oscillate between the respec- 
tive marked prices. 

V. Valuation and purchase of fertilisers. -— The value of a manure 
is a function of its content of useful principles (nitrogen, phosphoric acid, po- 
tash) and of its unit value which in turn depends on the way in which the 
manure is combined and on other circumstances. 

The author briefly analyses the terms of the question stated above, in- 
cluding frauds relating to the content and form of combination , against 
which many in Italy demand a special law for the control of the raw mater- 
ials used in agriculture ; in practice, the question of frauds is solved in 
most cases by purchases in common made by agricultural societies. 

AGRICULTURAL INDUSTRIES. 

641 - Vine-Shoots Ensilaged after the Vintage as a Source of Alcohol and Tartaric 

Acid . — Ventre, in the Comptcs rendus de VAcadimic i' Agriculture de France, Vol. V, No. 0, 

pp. 134-340. Parw, March, 191Q. 

The ensilage of vine-sheets immediately after the vintage (^) is an agri- 
cultural operation that is spreading more and more owing to the lack of 
fodder. The vine-shoots are carefully pounded till they become like moss ; 
this is placed in water-tight vats and pressed down until the density of the 
mass is about 0.8. The vat is covered with a layer of straw, followed by 
earth which is beaten down. The shoots soon heat up, rapidly reaching 50 or 
6o°C. The heating is accompained by the formation of much gas ; after 
6 or 7 weeks, the temperature decreases, becoming normal, when the shoots 
can be used as fodder. 

Noticing the strongly vinous odour of the vats when opened, the author 
wished to find out how much alcohol was produced during ensilage. The* 
shoots were distilled with water in a Dkroy retort. The following quanti- 
ties of alcohol per 100 gm. dry matter were obtained on various dates • - 
Shoots of 1917 : April 2, 1.65 ; April 16, 1.60 ; May 21, 1.45 ; June 11, 1.35 ; 
July 20, 1.25 ; October 10, 1.50. 

The wood yields much more alcohol than the leave.s, which is quite easy 
to understand, as taking equal weights the leaves contain more water. The 
liquid obtained by distillation contains only traces of water. The composi- 
tion of the alcohol is : ethyl alcohol, 94.8 % ; methyl alcohol, 5.1 %. 

The origin of the alcohol produced in the shoots during*ensilage is 
purely physiological and is due to the condition of asphyxia in which the 
leaves are kept (intracellular fermentation). Any bacterial fermentation 
must be excluded, as the action of the yeasts is annulled by the high tem- 
perature and the absence of an important amount of volatile acid in the dis- 

(1) See R. October 1918, No. 1135. ( Ed .) 
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tillate shows the non-existence of a lactic fermentation that might eventually 
adapt itself to the high temperature produced. 

As the mother-liquor of the distillation had an acid reaction and depo- 
sited abundant crystals on concentration, the author examined it and found 
that the crystals consisted of tartaric acid, some 225 gm. of this acid being 
present per 100 gm. of raw material. The author then treated ensilaged 
shoots that had not been distilled with 4 % hydrochloric acid, thus apply- 
ing the industrial method for the extraction of tartaric acid from grape re- 
sidue. The results showed that the woody parts contained less than the 
leaves. In order to ascertain whethr the tartaric acid content remained 
constant, even when growth was stopped, the author carried out a series of 
tests on shoots immediately after the vintage ; the tests were continued until 
the leaves began to fall and those for the shoots were continued for about 
a month after. The results showed that the tartaric add content of the 
leaves had decreased by nearly 45 % between the moment when, just after 
the vintage time, the vine continued to grow and that when the first cold 
brought about the fall of the leaves. The depletion of the woody parts is 
much more rapid (70 %) during the same period, which tends to show that, 
under the action of the reflux of sap, the cells are partly emptied, allowing 
the tartaric acid salts to disuse. 

6d2 - Utilisation of the Root of Wild Chervil (Anthriscus sylvestris). —Colin, h., 

in the Bulletin ae 1 association des Chimistes de Sucrerie et de Lhstillerie, Vol. XXXV, 
Nos. 10-X2, pp. 106-107. Pans, April, May -June, 1918. 

The author has studied a wild Umbelliferous plant, very common in 
wooded parks, known as wild chervil (Anthrtscns sylvestris), whose root 
contains a fair amount of crystallisable sugar and starch. The average 
results of several analyses are, per 100 gm. of fresh material reducing, 
o.qG gm ; saccharose, 5.64 gm.; .starch, 14.50 The root has a pronounced 
odour of wild carrot accompained by a disagreeable poisonous odour, but 
neithei of these smells comes from any toxic substance ; stock, how r ever, 
refuse the root. 

The root of chervil seems most suitable for the production of alcohol ; 
nearly all the sugar can be extracted with w 7 ater ; the starch would then be 
treated by one of the usual processes. The author has made sure that the 
odorous substances do not interfere with the development of the yeast. An- 
thisreus is a biennial plant; it should be gathered at the end of the first period 
of growth, for it then contains most carbohydrates ; at the beginning of the 
next year, the plant begins to form seed and the root empties 

643 - Industrial Residues from the Oil-bearing Seeds of the Family Meliaceae and 
their possible Agricultural Utilisation. — eecoq, r., in the Bulletin de la Socitu de 
Phartnacte, Vol. XXV, Nos. 5-6, p. 156. Paris, 191S. Summarised in the Annales des Fab 
situations et Fraudes, Year XI, Nos. 121-122, p. 394. Paris, November-December, 1918 

The author, after studying various cakes made from exotic oil-bearing 
seeds found those of Agadirachta mdica ^(decorticated : 5 % of nitrogen) 
and Trichilia emetica (4 % of nitrogen) of special interest to agriculture. 
Next come those of the African C avapa (decorticated : 3-4 % of nitrogen), 
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then, at the bottom of the list, those of Amoora Rohituka (2.5-2.75 % of 
nitrogen) and Carapa gmanensis (1-1.3 % of nitrogen). 

The author would like to see the seeds of the chief colonial species bet- 
ter utilised, for they are doubly valuable : for soap and stearin manufacture 
on account of their oil and for agriculture on account of the residue left 
after extraction 

644 - Methods for Preventing Vegetable Margarine from turning Rancid. — jacob- 

sen.Jh. C., In Folia Microbtoloztca, Vol. V, pp. 94-902, 1918. Summarised by Mouton, H„ 
in ikc]Bullettn de Vlns titut Pasteur, Revues el Analyses, Vol. XVII, No. 6, p. 208. Paris, March, 
1919. 

At the present day, large quantities of margarine are made from co- 
conut, palm and other oils. This margarine, like butter, is liable to become 
rancid owing to the action of microorganisms, especially in hot weather. Cul- 
tures of the bacteria isolated, grown on emulsions of vegetable oils with agar, 
have shown the action of moulds, amongst which Penicillium glaucutn and 
Cladospomm butyn play the principal part. The odour given oh in cultures 
by these organisms is just like that f natural rancidity. Now watei, ev< u in 
very small amounts (2 to 5 per 1000) , is indispens ible for the giowth of 
these organicm and, consequently of the production of lancidity. Vegetable 
margarine can, therefore, be prevent d from going rancid by adding ;inti- 
septies that will dissolve in the drops of water contained in th^ margarine, 
the quantity used depending on the total water content. That of the com- 
mercial product, often as much as 14 %, would require from 2.5-3 % of 
sea salt, but this quantity is too much for human food. So only 2 % of 
salt can be used, together with 2 per 1000 of sodium benzoate or 0.75 per 1000 
of benzoic acid. The margarine can be kept at least 5 weeks by adding 2 % 
of sea .salt -f 4 per 1000 of borax + 2 per 1000 of boric acid. 

64 5 - Cholesterol in Milk. — Denis, W. and Minot, a S , in the Journal of Biological Chem- 
stry, Vol XXXVI, No. 1, pp. 59-61+2 Tables. Baltimore, October, 1918. 

Numerous determinations of the cholesterol in healthy and diseased 
human and animal blood have been made but the investigations have not yet 
been extended to other 01 game liquids or the products of secretion, especi- 
ally milk. The authors, therefore determined the cholesterol content of 
several samples of fresh milk by Block's colorimetric method, determining 
at the same time the fat content by the Babcock method The results show 
that variations in the cholesterol content of cow’s milk are in proportion 
to those of its fat content. The cholesterol content of the samples analysed 
varied from 10.5 mgm. to 17.6 mgm. per 100 cc. 

The effect of the cholesterol content of food on that of the blood has 
often been shown. It, therefore, seems probable that the ingestion of choles- 
terol in the food must increase the cholesterol content of milk. This hypo- 
thesis also seems to be confirmed by the fact that the determination of the 
cholesterol content of several samples of human milk showed that, as a 
rule, this content is higher in such milk (up to 38 mgm per 100 cc.) than in 
cow’s milk. This is probably due to the higher cholesterol content of the 
diet of nursing mothers. 
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646 - Hie Slaughtering Yield of Cattle, Goats and Sheep In Italian Somaliland. — 

Crovbri, P., in the Rivistadcl Fre 4 do f Year V, No. 3, pp. 92-97 + 4 Pigs. Rome, March, 1919. 

Experiments with cattek. — These were made with 16 animals 
bought in the Merca and Audegle markets and coming from different parts- 
of the colony. They were slaughtered during the dry season (Decembei 
15-March 15). Many animals in Somaliland belong to the Giddu breed. 
The animals ifrere in mediocre condition, which may be taken as normal 
for the dry season. The following data were obtained: — 


Average yield on slaughtering (16 beasts) in % 9f the 

live weight 54.64 

Yield of cattle of the Giddu breed and its crosses 53 29 

* » » » Gherra breed 56.20 

» » » » .Boran breed 56.58 

» » » under 3 \' l years 53.28 

» » » over 3 *// years 55.54. 

» » bulls and bull-calves 50.91 

» » bullocks * 56.20 

» » cows 56.77 


The slaughtering yield is thus fairly high. The live weight, after fast- 
ing 12 hours, varies between 145-360 kg. (319-770 lb.). The only by-pro- 
duct utilised at present in the colony is the skin, though the fat is sometimes 
made use of. The author has been able to dry the blood perfectly in the 
sun, without any trace of putrefaction, but care must be taken to break up 
the clots. 

The skin loses 60 % of its weight on drying. The weight of the fresh 
skin (average of 16 cattle) varied between 14 and 27.5 kg. The price of the 
meat was 16 centimes per kg. for animals bought directly from the herds and 
23 centimes per kg, for animals bought from butchers in Merca. This price 
includes the market value of the skin in Merca, but no account has been tak- 
en of the fat and other by-products, which, were the trade better organised, 
might become valuable. Thus the organisation of a slaughtering industry 
with the object of supplying the home country with preserved or frozen 
meat would probably pay well. 

Experiments with goats. - In spite of the scarcity of pastures these 
animals were in good condition, thus showing that they are well adapted to 
their environment Animals slaughtered, 30 ; average yield, 49.91 % ; 
yield of entire males, 51.33 % ; jdeld of females, 49.12 %. Skin of good quali- 
ty, weighing about 5 kg.; excellent meat, free from the characteristic goaty 
smell. 

Experiments with sheep. — Average yield of 13 animals, 41.86 %; 
males, 45.2 % ; females, 38.95 %. Excellent meat ; the accumulation of 
fat at the base of the tail is much appreciated. 

Camee meat. — The natives prefer camel meat ; if this meat began to 
be consumed generally in Italy, Somali^nd could supply large quantities. 


647 - Sudanese Wool. — See No. 624 ol this Review, 


8 * 
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648 - Madagascar Leather. — Bulletin de V Office colonial (from V Europe nouvelle of Nov. 

16, 1918), Year XIII, No. 133. PP> 29-30* Parls-Mdim, January, 1919. 

France could obtain nearly all her requirements in leather from 
her colonies. Madagascar alone could furnish considerable amounts 
as is shown by the appended Table, which shows the exportation of leather 
from 1911 to 1915 inclusive : — 


Years 

Kg 

Number of skius 

I9II 

6 388 210 

638000 

1912 

7 346616 

735 000 

19^3 i 

8 032 698 

800 000 

I9M 

5 525 932 

552 000 

1915 

7 863 889 

i 736 000 


The average of the 5 years 1911-1915 represents an export of about 
700 000 skins. 


649 - On the Preservation Of Oils. — Fcuille d' informations du MtnisUre de V Agriculture 

Year XXIV, No. u, p. 5. Paris, March 18, 1919. 

Note communicated by the " Service de Toleiculture ”. 

In 1918 experiments were carried out on the treatment of the by- 
products obtained in the manufacture of oils, in order to find out the best 
way of treating the residuum of olives and of preserving olives to be used 
for making oil, and the oils themselves subjected to the influence of the at- 
mosphere and light. The conclusions arrived at are given below : — 

1) The best recipients for preserving oils are those that best isolate 
them from atmospheric agencies and sudden changes of temperature ; 
the products keep perfectly in stoneware jars that are kept quite full. 

2) When the products are being removed, when they are liable to be 
acted on by the air, there is always an appreciable increase of acidity; this 
increase in acidity is all the greater the more the volume of liquid and the 
surface in contact with the air are greater. 

3) Metal recipients (tin-plate) are not advisable; they can be used, 
however, if placed in a store with a stable average temperature (i2-i5°C.). 

4) Glass recipients are always preferable to metal ones, for they iso- 
late the liquid better from changes of temperature. 

5) In recipients made of ordinary glass, white (“ frosted ”), green, 
yellow and blue glass, placed in full light during all the experiments, the oils 
were not affected by the light in either closed or open rooms. The increase in 
acidity of the oils preserved in these recipients was always greater than that 
of oils kept in stoneware jars, about equal to that of oils kept in tins pro- 
tected from the air and lower than the acidity of the drainage of tins. 

Certain practical rules for the preservation of oils can be deduced from 
these conclusions. But the most curious observation was that, in bottles 
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coloured red or pink, the acidity of the oils had a marked tendency to 
decrease. This interesting observation will be verified experimentally 
by M. Bonnet, Director of the “ Service de loleiculture ", at Marseilles. 

650 - The Preservation of Tomatoes in Tins. — carles, p., in u Industrie framaise dc la 
Conserve, Year V, No. 25, PP* 391 - 393 - Paris, December, 1918. 

The makers of tomato preserves have a tendency to put their products 
up in tins, which enables them to hide the paleness and lack of density 
of the fruit gathered at the end of the season. The acidity of the pulp 
has little if any effect upon the metal when the fruit is of good quality, 
gathered when perfectly ripe. This holds good for the extracted, concen- 
trated or reduced product. The French laws require that the product in 
this state should contain at least 15 gm. of dry matter per cent. But, in 
a case like this, the attack will take place if a little salt is added to the pulp 
to flavour it; here the vegetable acidity, by its mass, displaces the mineral 
acidity (hydrochloric add), which attacks the metal, forming tin chloride, 
a substance not definitely toxic, but of doubtful harmlessness, since it 
does not occur naturally in any food. When the pulp is not of first dass 
quality, or made with late-season fruit, the aridity is all the greater, at any 
rate more “ bare ", owing to the lack of sugar, pectic substances or other 
“ metal isolators " ; it then has moie action on the metal. The action is 
considerably increased when sodium chloride is added ; then, in time, the 
boxes bulge to such an extent that, on opening, the contents spurt out and 
much is lost. 

It is not a question of putrid fermentation, but possibly, in certain 
cases, of alcoholic fermentation of the added natural sugar. The author 
ascribes it particularly to the action of the aridity on the tin. This could 
be proved by testing for the tin salt in the ash of the pulp. If there is a 
positive result, the tin is unsaleable, as it bulges and is contaminated with a 
salt foreign to the fruit. In consequence great care should be taken be- 
fore canning reduced, concentrated 01 extracted natural tomato pulp in 
tins. The same applies to canning the pulp of soirel, spinage or other 
acid vegetables. 

65,1 - Preservation of Beet Tops in Siloes. — chavastelon, r., in the Comptes rendus de 
VAcadtmie d' Agriculture de France, Vol. V, No. 7, PP- 221-223. Paris, February 19, 1919 

Samples of sugar beet tops ensilaged in October-November in a silo 
of beaten earth covered with clay soil had been obtained in the following 
March from the sugar refinery at Bourdon (Francfe) ; they were at once shut 
up, pressing them down tightly in glass jars provided with glass covers. 

Part was analysed at once, the remainder being stored in a cellar 
after the covers were sealed on the jars with tallow, so that the changes 
could be followed. 

When the jars were opened in May in the following year,i. e. after 14 
months, the product had the same appearance and its odour was rather plea- 
sant. 


[S49-CS1] 



622 


PRESERVATION OP AGRICULTURAL PRODUCTS 


butter, and fish* The data published are the results of investigations and 
observations made by specialists of the U. S. Department of Agriculture. 

The author (Professor in the Faculty of Science of Clermont-Ferrand) 
gives the results of his analyses of samples taken immediately and samples 
kept 14 months. 

The practical lesson of the experiment is that, if the silage is well made, 
it can be kept in reserve if it is not utilised the first year, without any fear 
of losing any of its food value for a year or more : the perfection of the 
preservation depends on the care taken to keep the silage from the action 
of the air, as it should be kept under anaerobic conditions. 

For these reasons the silo should be cemented, with smooth internal 
walls in the shape of rectangular parallelopipeds, open in front and above 
(e. g., 5 ft. wide and 6 ft. 6 in. high), the superior and anterior faces should 
be closed by slides fitting between the lateral walls, fixed in front when fill- 
ing and covered above, after the silage has been beaten down well by a 9 m. 
layer of beaten earth ; the more permeable the earth the thicker should 
be the layer used. The layer of earth should be rounded, being kept in 
shape by the application of fresh earth if required during the period of pre- 
servation. In hot weather the earth should be watered sufficiently to pre- 
vent it from cracking. 

652 - Chemistry of Sweel Clover Silage in Comparison with Alfalfa Silage^— Swanson 
C. O. and Taguf, E. L., in the J mrnal of Agrtctdtural Research, Vol. XV, No. 2, pp 113-132 
4 - 5 Figures. Washington, October 14, 1918. 

After the alfalfa and sweet clover for the experiment had been cut they 
were left to wilt in the sun for 2 hours, then chopped up, and packed tightly 
into quart milk bottles which were then hermetically sealed. The alfalfa 
was bottled alone, the clover both alone and with 10 times its amount of 
ground maize. The material in each bottle was weighed (about 700 gm.). 
During the first week three bottles of each fodder (alfalfa, clover, clover 
and maize) were opened each da> , during the second week every other day, 
each week during the next four weeks, 'and then each month for as long 
as w r as necessary. The silage was of the best quality, and when open it 
was weighed and the colour and quality judged. The moisture content of 
the fodder in each bottle was determined by 100 gm. samples. The aqueous 
extract was made with 100 gm. samples, using 43 cc. of carbon dioxide 
free water, shaking by machine for 2 hours, and filtration through a linen 
cloth. The fitratc was centrifugalised for 5 minutes, and completely freed 
from the super-natant dark liquid by passing through a folded filter. 
In this filtrate were determined : 1) The acidity by titration with phenol- 
phthalein ; 2) the acidity by the hydrogen electrode ; 3) the amino-nitrogen 
by titration in the presence of formaldehyde with thymolphthalein as indi- 
cator ; 4) the amino-nitrogen by titration in the presence of formaldehyde 
to a certain hydrogen-ion concentration determined by the hydrogen elec- 
trode ; 5) the total nitrogen ; 6) the total nitrogen in the water extract not 
precipitated by phosphotungstic add. 

The alcoholic extract was prepared with another 100 gm. sample of 
silage by the addition of 250 cc. of 95 % alcohol. After some time enough 
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carbon dioxide-free water was added to bring the volume up to 500 cc. 
The subsequent treatment was the same as that for the aqueous extract. 
The results, summarised in tables and figures, were as follows : — 

The loss of weight of the silage after 98 days was about 1 %. Losses 
caused by fermentation in an hermetically sealed silo are, therefore, in- 
significant. 

The acidity of the alcoholic extract of the three kinds of silage was 
higher than that of the water extract when titration was made to the point 
of colour change for phenolphthalein. With the electrometric method and 
titration to a hydrogen-ion concentration of P H — 8.3 (point of colour change 
for phenolphthalein), the difference between the results obtained with the 
aqueous extract and the alcoholic extract was insignificant. The higher 
values obtained by the colorimetric method for the alcoholic extract were 
probably due to the strongly coloured matter extracted by the alcohol, 
thus hiding the end point. 

Most of the acidity developed during the first 14 days. 

The addition of maize meal to sweet clover increased the acidity of 
the silage. 

The amino- nitrogen content was practically the same in the aqueous 
and alcoholic extracts. The amino-nitrogen content of alfalfa silage was 
much higher than that of clover silage without maize flour. The addition of 
maize flour to clover docs not influence the amount of amino-nitrogen de- 
veloped. 

The amide-nitrogen content determined by StutzER’s method was a lit- 
tle higher than the amino-nitrogen content determined by the form- 
aldehyde method. The amide nitrogen present was about one-half of the 
total nitrogen. 

About 2 / 3 of the total nitrogen of the silage was soluble in water and in 
50 % alcohol, the action of the two solvents being about equal. 

The results seem to show that it is more easy t-» make silage from sweet 
clover alone than from alfalfa alone. 

653 - Suitable Storage Conditions for Certain Perishable Food Products. — u. s Depart- 
ment of Agriculture, Bulletin No. 72g, io pp. -f- i Table. Washington, July 24, 1918. 

For some years the U. S. Department of Agriculture has been collect- 
ing information on the factois influencing the keeping of various perishable 
agricultural products in storage. Some of this information has already 
been published in various bulletins of the department, but much has not 
been made available for the use of those managing big storage warehouses. 
Recently the Federal Reserve Board asked the Department of Agriculture 
for information on the storing of the principal perishable commodities sub- 
ject to a preferential rate of re-discount (best storage conditions, length of 
storage, percentage of shrinkage during storage, etc.). 

The information given is summarised in a table, and deals with apples, 
potatoes, sweet potatoes, onions, cabbages, eggs, frozen eggs, poultry, 
The following data, extracted from the* table, deal exclusively with the 
cold storage of perishable products. 

Apples . — Apples to be cold stored should be suitably sorted and packed. 
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rapidly stored, cooled, and carefully inspected. The temperature should 
be from 31 0 to 32 0 F., and the relative humidity from 85 to 90 %. Duration 
of storage, from 3 to 6 months for winter varieties. Shrinkage in storage, 
from 2 to 5 %. 

Potatoes . — Potatoes aie sometimes cold stored. The temperature 
should be from 35 0 to 40°F., and the relative humidity 80 to 85 %. Dura- 
tion of storage, 7 months or more. 

Onions. — When onions are cold .stored the temperature must be from 
32 0 to 36°F., and the humidity low. They should be examined each month. 

Eggs. — The temperature should be from 20° to 32°F., and the humidity 
from 82 to 85 %. Fresh clean eggs with unbroken shells can be .stored for 
9 to 10 months. The sale of preserved eggs begins at the end of summer and 
continues till March. The maximum shrinkage is 5.5 %. 

For frozen eggs the cold storage temperature must be from o° to io°F. 
They should be transported in refrigerating waggons. 

Dressed poultry . — Poultry to be cold stored must be fresh. The best 
temperature is from o° t > io°F. The duration of storage is 12 months, and 
the shrinkage 1 to 3 %. 

Butter . — The temperature must not exceed 2°F. Butter to be held in 
cold storage for several months must be made from cream of limited acidity, 
pasteurised, cooked, and churned without further ripening. The shrink - 
age is in general from 0.5 to 1 %. Storage should not last more tlilltn 12 
months. 

Fish. — Fish may be stored for not more than one year at a tempera- 
ture of o° to io°F, and must be inspected each month. The shrinkage 
is of no commercial importance. 

65 j. - The Frozen Meat Industry In South America. — Middlubwox, in El Campo , year 
III, No 25, pp. 5-7* Buenos Ayres, November 1918. 

According to semi-official estimates there were 27 050 000 cattle and 
44 850 000 sheep in the Argentine in 1918, but the author thinks these 
figures are far short of the truth. The great development of stock rearing 
in the Argentine is due to the cultivation of lucerne. In 1895, this fodder 
plant was vrown on 713 000 hectares only ; in 1919, 4 706 000 hectares ; 
in 1:918, 9 million hectares, which is probably a world record. While in 
1913 the value of all the products of stock rearing, or 200 million gold 
pesos, lcpresented less than 40% of the total exports, in 1917 it had 
reached 376 million gold pesos , or 68 % of the total exports. 

The exportation of meat from the Argentine was almost constant from 
1911 to 1915 ; in 1916, it increased by 32% over the figures of the previous 
year ; in 1917, it reached 559 216 metric tons. 

In 1914, 13 000 metric tons of cold storage meat were exported from the 
Argentine, while over 100 000 metric tons in 1917 and about 150 000 me- 
tric tons in 1918 were exported. In Europe the consumption, from 46 000 
metric tons in 1913, became 415 000 metric tons in 1917, in which year the 
world's production was 965.000 metric tons, divided as follows: — South 
America, 540 000 m. tons ; Australia, 119 000 m. tons; New Zealand, 117 000 
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m. tons ; Canada, 55 000 m. tons ; South Africa, 22 000 m. tons ; United 
States and other countries, 112 000 m. tons. 

The first Argentine frozen meat works was founded at Campana, on the 
rio Parand, by the River Plate Fresh Meat Co. At present (1918) the follow- 
ing firms have frozen meat works for cattle : — Fa Negra, Wilson, La Blanca 
at Avellaneda ; Armour, Swift, at la Plata ; Las Palmas, at Campana and 
Las Palmas ; Anglo, Smithfields, at Zarate ; Cuatreros, at Bahia Blanca. 
Of works dealing with sheep there are those of the Swift Co. at San Julian 
and Rio Gallegos and those (on the coasts of Patagonia, Argentina and Chili), 
of San Gregorio, Rio Seco, Ultima Esperanza and Rio Grande. The Armour 
Co. has just finished one at Santa Cruz. At Montevideo there are three 
important works belonging to the firms of S wift, T Jruguaya and Artigas. The 
frozen meat establishments in Argentina slaughter 15 000 cattle and 25000 
sheep a day and employ over 30 000 wcikmcn. 

One of the greatest efforts accomplished by the frozen meat industry in 
Argentina under the abnormal conditions of the war was to have frozen 
all the meat (e. e., brought it to a temperature below o°C., which requires 
5 to 6 days) instead of chilling it (i. e., brought to a temperature slightly 
above o°C., which requires 46 hours) as was usual before the war. In 1918 
practically no chilled meat was exported from the Argentine, while, before 
the war, some 3 million quarters were exported yearly. Frozen meat works 
are often able to increase their production without any corresponding 
increase in space or machinery. 

The Nortli-Americau companies have founded large works in Brazil, 
Uruguay and Paraguay ; in Uruguay, 141 000 head were slaughtered in 
1913, against 528000 in 1917 (perhaps half the production). In the first 
7 months of 1915, Brazil only exported 6 metric tons of preserved meat ; 
during the same period of 1918, about 10000 metric tons were exported, 
while the quantity of frozen meat ^hipped, which had been nil in the first 
seven months of 1914, was over 40 000 metric tons for the same period in 
1918. In Paraguay there are 3 large works that preserve meat ; in 1916 
there was not one. 

There is a very promising market in the United States for the sale 
of Argentine frozen meat, in spite of efforts made by the former country 
to increase its livestock population. In fact before the war, its livestock 
was decreasing but, owing to the great efforts made to increase stock rearing, 
the number had reached 06 830 000 head on January 1, 1918, an increase of 
about 5 '% over the number for 1917 and over 18 % more than that for 1913, 
when the minimum number of 56 5 27 000 head had been recorded. While 
the United States had exported a negligible quantity of meat to Europe in 
1913, in 1917, over 100 000 tons were exported. But this increase was ob- 
tained by curtailing home consumption, tor the United States cannot be 
considered, under normal conditions, as an exporter of frozen meat, but 
rather as an importer. Tn fact, in 3914, the United States imported 5300c 
metric tons from the Argentine and 1 7 700 m. tons from Australia. 
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DISEASES NOT DUE TO PARASITES OR OE UNKNOWN 

ORIGIN. 

655 - “ Matizado ” a Disease of Sugar Cane Observed In the Island of Porto Rico. — 

Stevenson, J. A., in the Revista de Agricultura de Puerto Rico, Yol. I, Nos. 1-2, pp. 18-25 *f 

1 Fig. San Juan, Porto Rico, April-May, 1918. 

The disease of sugar cane called " matizado ” has been long known in 
Porto- Rico, but it has only been studied specially, for the last two years or so. 

The first researches showed that it is a serious infection that extends 
from the zone including the region of Arecibo and Utuado up to the planta- 
tions of Aguadilla. Since then the disease has spread rapidly, as it now oc- 
curs from Rio Piedras to Aguadilla on the northern coast of the island, and 
from Ponce to Cabo Rojo on the southern coast. ** 

The plantations on the extreme west of the island like those in the neigh- 
bourhood of Utuado, Ajuntas and other localities in the centre, are very 
severely attacked by the disease. The greatest damage was observed in 
the plantations of Camtty, Quebiadillas and Isabela. 

Considerable losses have been recorded. The diseased plants stop 
growing ; the first shoot does not grow to the right shape and the second 
and third cannot be utilised. The trade will not buy diseased canes. 

The disease can be easily recognised wheu it appears on the leaves in 
its typical form. A kind of mosaic produced by yellowish white irregular 
blotches with fimbriate edges appears on the plant organs. The bottom 
of the attacked part usually remains greenish and may become yellow as the 
disease progresses. The blotches may be scanty and spread over the sur- 
face, or they may be so numeious as to cover a large part of the blade. 
At the onset of the attack, whether on the stem or on the very young leaves, 
the bottom of the invaded area is of a yellowish or yellowish green co- 
lour, interrupted with spots of an apparently normal green colour. Besides 
the fact that the leaves are blotched, diseased plants tend to become 
withered or dwarfed. In the case of an advanced attack, scabby, slightly 
hollow, longitudinal blotches, of a dark colour that finally turns grey, ap- 
pear on the stem. These blotches may become so numerous as completely 
to cover the stem, which then shrinks and dries up. 

At first the white or “ Otahiti " cane was found to be specially liable 
to the disease and it can now no longer be grown. The striated cane, at 
first sufficiently resistant, is now seriously attacked in many places. The 
wine-coloured cane known as " Cavengerie ” is apparently losing its immu- 
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nity. Many varieties, especially foreign ones, have been tried in infected 
soil, and although not one of them has proved to be free from the disease, 
their different degree of susceptibility appears to allow some hope for the 
future. 

" Matizado ” is now considered as an infectious disease caused by a dis- 
turbance or change in the sap. It has been proved that the disease is trans- 
mitted by cuttings from infected canes ; but there are also other means of 
transmission. 

In order to combat the disease : — 1) use cuttings from healthy plants 
only ; 2) remove and destroy infected canes or, at any rate, cut them if 
it is not possible to remove them completely ; 3) when the infected canes are 
too numerous in a plantation and when their destruction would not benefit 
the plantation economically, it is best to plough them up and grow another 
kind of crop ; 4) introduce and test . esistant varieties of cane ; 5) improve 
existing methods of cultivation. 


DISEASES DUE TO FUNGI, BACTERIA AND OTHER 
LOWER FLANTS. ' 

656 - Myxomycetes, Bacteria and Fungi of Porto Rico. — Stevenson, j. a., in The jour- 
nal of the Department of Agriculture, of Porto Rico, Vol. II, No. 3, pp. 125-264, San Juan, 
P. R., July, 1918. 

Reports on the myxomycetes, bacteria, and fungi of Porto Rico are 
scattered in numerous publications, most of which are edited outside the 
island and are, therefore, not easily or quickly accessible by those studying 
these micro-organisms on the spot. For this reason it was opportune to 
unite in one paper, like that under review, a list of all the myxomycetes, 
bacteria, and fungi reported for Porto Rico, their host, the locality in which 
they were found, the names of those who found them, and a bibliography 
on the subject. 

The species enumerated do not form a complete list of the island flora 
in myxomycetes, bacteria, and fungi properly speaking. The list given 
must rather be considered as the starting point for a more thorough study by 
local collectors who may add to it the species found by them. The number 
of species given might easily be doubled. The author has not had the ne- 
cessary time or means to undertake a critical study of the species enumerated. 

The list includes 1035 species divided into 312 genera. To make the 
reader's task easier this list is followed by two supplementary indices, 
one of the host plants, the other of the families and genera mentioned in the 
work. The bibliography includes 103 English publications, 1 German, 
and 1 Spanish. 

657 - Resistance of Various Wheats to Rust and Lodging, in Tuscany, Italy.- See 

No. 581 of this Review. * 


658 - Patents for the Prevention and Control of Diseases and Pests of Plant. — see 
No. 639 of this Review. 
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659 - A Third Biologic Form of Puccini a graminis on Wheat. — Eevinb, MN. and 

Stakman, E. C., in the Journal of Agricultural Research^ Vol. XIII, No, 12, pp. 651-654. 

Washington, D. C., June 17, 1918. 

Up to the present two biologic forms of Puccinia graminis Pers. have 
been reported — P. graminis /. Tritici JEvrikss. and Henn. and P. graminis 
f. Tritici-compacti Stack, and Pieni. 

On October 18, 1917, P. graminis was found on a clump of wild wheat 
at Stillwater, Oklahoma Repeated cultural experiments made by the 
Agricultural Station of Minnesota University and the U. S. Department 
of Agriculture, Bureau of Plant Industry, showed the rust to be a form 
distinct from the two biologic ones mentioned. Experiments ou this third 
unidentified biologic form are in progress. 

oho - Yellow Leafblotch of Alfalfa Caused by the Fungus Pyrenopeziza medic a* 

ginis Jotmls, F. K., in the Journal of Agricultural Research , Vol. XIII, No. 6 

PP 5^7*329 6 Figs. -f 5 Plates Washington, May 6, 191N. 

Under the name of Yellow -leaf blotch of alfalfa the author describes 
a serious fungoid disease of wheat, observed in America between 1915 and 
1917 only. It has been known* for a long time in Europe, where it is not regard- 
ed as serious. In the United States it lias so far been observed in Vermont, 
New Jersey, Virginia, New York, Ohio, Kentucky, Tennessee, Wisconsin, 
Minnesota, Iowa, Kansas, South Dakota, California, Idaho, OregoiT^ 4 and 
Washington. There seems no doubt that it occurs in all the large alfalfa- 
growing districts of the United States. 

The disease may usually be distinguished by the appearance of a long 
yellow blotch on the leaf. Later small orange-coloured points (pvenidia) 
appear on the upper surface of the leaf. These points soon turn deep brown, 
and even almost black. The affected part of the leaf dies and, on the under 
surface, raiely on the upper one, appear small black dots (apothecia), dif- 
ferent from the first ones. The disease also attacks the stems, but less 
badly than the leaves. 

The disease injures the plant directly by slowly killing the affected 
leaves, or indirectly by favouring the access and development of other 
organisms in the weakened leaves. 

The causal organism, Pyrenopeziza medic agin is Fuckel, is a disco- 
mycetc which, as has already beeen said, produces first a conidial stage 
(Sporonema phacidioides Desmazieres) on the living leaves, and later, 
ascigerous stages (Pyr. M edicagensis) on the part already killed by the 
fungus. The fungus has been grown in cultures and both stages of the 
parasite produced. 

Infection seems to occur onl} r through ascospores which, upon germi- 
nating, penetrate the epidermal cells of the leaf. The fungus hibernates 
on dead leaves, infected the previous autumn. 

Cutting diseased alfalfa before the ascigerous stage has developed on 
infected leaves appears to hold the disease in check. 

661 - Diseases and Pests of Hevea in Belgian Congo. — See No. 600 of this Review, 
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662 - Ciyptogamlc Diseases of the Beet Favoured by an Excess of Sodium Nitrate, 
in France. — See No. 374 Of this Review. 

663 - A Leafblight of Kalm/a Imtifolia, in Columbia, U. S. A. — Enlows, e. m. a., 
in the Journal of Agricultural Research , Vol. XIII, No. i, pp. 199-212 4 * 2 Pigs. + 4 
Plates. Washington, April 15, 1918). 

During the summer of 1914 a bed of Kalmia latifolia I v . (mountain 
laurel) in the grounds of the U. S. Department of Agriculture was attacked 
by a disease characterised by the appearance of small, irregular, dark brown 
spots on large areas on the blade or the whole leaf. In its early stages the 
disease frequently occurs at or near the tip of the leaf, or near its edge. 
Gradually the diseases passes down the petioles to the branches, and may 
eventually kill the whole plant. The author also found the disease in Rock 
Creek Park and on the liills round Anacostia, D. C. 

Sections of infected leaves showed the presence of a very delicate myce- 
lium in the tissues. Cultures were made and a fungus isolated which was 
found experimentally to be the cause of the disease. The author considers 
this fungus to be a species new to science, and describes it under the name 
of Phomopsis Kalmiac. 

06 4 - Diseases and Pests of Pinas Pines in Italy. — See No. 609 of this Review. 

665 - Keith i a thujina a Discomycetes Injurious to Thuya gigantea in Ire- 
land. — l’ETH BRIL) k, G. II., in the Quarterly Journal of Forestry, Vol. XIII, No. 2, 
PP- 9 3 - 97 . IyOndon, April, 1919. 

In July 1918, the author visited a tree nursery in Ban ureagh, Queen's 
County, where a serious loss of young larch trees and Thuya gigantea Nutt, 
had been reported. 

No fungus was visible on the young larches, the leaves of which turned 
yellow and fell prematurely. Subsequent investigations in the labo- 
ratory, however, showed the twigs and leaves of the plant to be completely 
covered by the mycelium of a Botrytis which had probably the cause of their 
fading. 

* The case of the Thuya plants which were three years old was quite 
different. They were nearly all dead ; only here and there in the rows 
was found a specimen which, near the base, still had green leaves and small 
parts of the twigs. On the leaves of the dead parts was an abundance of 
a kind of small, round, flat, brown-black, more or less gelatineous, blister. 
A microscopical examination showed these to be apothecia of an ascomy- 
eete subsequently determined by E. M. Wakefield as Keithia thujina 
Durand, a discomycete discovered in 1908 on leaves of Thuya occidentalis 
Muller, in Wisconsin, U. S. A. So far as is known this is the first time 
the fungus has been found in Great Britain, and it has not yet been noticed 
in other parts of Europe. 

It is almost certain that hundreds of yoqpg Thuya gigantea plants in 
the Baunreagh nursery have been killed by this ascomycete. , While on a 
visit to the district the author was unable to make a systematic search for 
the fungus on old specimens of the tree in different plantations, but it 
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was nevertheless i ound on a tree in a plantation about ten years old. In 
this case the damage to the host was not very serious, but this does not mean 
that the parasite will not become very injurious in the future. 

It is not known how the fungus came to Baunreagh. Except for the 
case described its presence outside North America has not been reported. 
It is possible that such a fungus may have been introduced on imported 
seed, especially if it be found to attack the scales of the cones. 

Its spores might be carried mechanically on seed, or they, and perhaps 
the apothecia also, may be carried on whole cones or bits of cones mixed 
with commercial seed. If this be so it would be of value if those handling 
Thuya seeds sent some to be examined. If attacks as violent as that at 
Baunreagh were to occur in other nurseries, all the young dead or dying 
plants should be immediately pulled up and burnt. 

When choosing a position in wliich to plant a nursery, consideration 
must be given not only to the nature of the soil, its exposure, etc., but also 
to the health of the trees in the immediate neighbourhood, so as to eliminate 
as far as possible all probability of the young trees in the nursery being 
infected by diseased trees near by. 


INJURIOUS INSECTS AND OTHER BOWER ANIMALS 

* 

666 - Vines Resistant to Phylloxera in Apulia, Italy. — See No. 560 of this Review . 

667 - “ Fllao” ( Casuarina ) spp., Trees with Wood Resistant to Insects, Especially 
Ants, in Senegal. — See No. 61 2 of this Review. 

668 - On a Parasitic Drosophila from Trinidad. — Umb, C. C„ in the Bulletin of En- 
tomological Research, Vol. IX, Pt. j, pp. 157-162 -f 4 Pigs. London, September, 1918. 

A description is given of a new species, Drosophila paradoxa, estab- 
lished from two males and one female found at St. Joseph, Trinidad, in De- 
cember 1917 by Mr. C. B. Williams, who said it was parasitic on a Cercopid 
(Clastoptera sp). which was found attacking cacao trees. 

The author examined a female of the genus Drosophila, also found by 
Mr. Williams at Changunda, P fcama, in November, 1917. This speei- 
111 n seemel, from a superficial examinatio , lo resemble D. paradoxa 
in ma.iy ways, but to differ from it in certain characters 

Later observations by Mr. Williams showed the Panama Drosophila 
is probably not a true parasite of Clastoptera sp., but simply an inquiline. 
In Trinidad he collected about thirty spittle-masses of the same Clasto- 
ptera about half of which contained Drosophila larvae, most of which had 
their heads buried in the abdomen of the Clastoptera pupae. 

669 - Sycophrurus hesperophanis n. gen. and n. sp., a Hymenopterous 
Parasite of the Beetle Hesperophanes gr/seus) Injurious to the Fig Tree 
in Franoe. — Picard, P. in the Bulletin de la Soctitt enlomologtque de France, No. 3, 
pp. 77-80. Paris, 1919. 

Hesperophancs griseus, wliich is the commonest Cerambycid beetle 
in fig wood, is parasitised in the larval state by an ichneumon, fairly common 
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at Montpellier, which the author describes as belonging to a new genus and 
species under the name of Sycophrnrus hesperophanis. The hymenopteron 
hatches out at Montpellier in June, more rarely in May, from fig branches 
attacked by H. griseus. 

The author mentions iphiaulax flavator F. and Xylonomus propinquus 
Tsch. as two other parasites of the cerambycid beetle in question. 

670 - Euclemensia bassettella a Microlepidopteron Parasitic on Kermes 
spp., Coceidae Infesting Quercus spp. in Missouri and Texas, U. S. A, — 

Hollinger, A. H. and Parks, H. B. in Entomological News, Vol. XXX, No. 4, pp. 91-100 
+ 1 Plate. Philadelphia, April, 1919. 

Euclemensia bassettella (Clemens) has been reported in Connecticut, Flo- 
rida, Kansas, Massachusetts, and Texas. The authors, who found it in large 
numbers in Missouri and Texas, believe it to be common in the western half 
of the United States at least, and that the species exists in nearly all the 
States to the east of the Rocky Mountains and probably throughout the 
North American Confederation. 

It was originally thought that the larva of the insect feeds on the galls 
which develop on oak trees It was later found that, li ke several other micro- 
lepidoptera, E. bassettella in the larval state, is parasitic on the scale insect 
{Kermes spp.) which live on oaks and are mistaken for galls. The authors* 
investigations confirm this theory. 

In April, 1917, near Albany, Gentry County, Missouri, Parks found a 
specimen of Quercus imbricaria Michx., badly infested with Kermes pettiti 
Ehrh. vSubsequent careful investigations showed that some of the cocci- 
dae contained larvae of a lepidopteron identified by Busck, after it had 
been bred in the laboratory by Hollingkr, as E. bassettella. The breeding 
was begun on June 9, and the first adult insect emerged on the 27th of 
the same month. By; the middle of July, 23 adults had already emerged. 
On July 12, some of the apparently normal Kermes were opened, and in 
them were found three larvae and four pupae of the lepidopteron. The 
adults of these were observed at liberty during July, 1917, and were found 
by Dr. Haseman visiting onion flowers. A11 adult was taken by Hoeeingrr 
in his own kitchen garden on August 15. 

In J anuary, 1918, the authors found Q. stellata Wangenh. ,near Corsicana, 
Navarro County, Texas, badly infested with K. galliformis Riley. The 
coccidae were seriously attacked by larvae of E. bassettella . Adult micro- 
lepidoptera emerged in the laboratory from collected material towards the 
middle of July. E. bassettella has been observed as a parasite of the cocdd 
in other localities in Texas, on Q . stellata , Q. marylandica Moench, G. vir- 
giniana Mill., Q. undulata Torr., and Q. nigra L. On August 3, 1918, a single 
adult E . bassettella was found by Parks in a field of cultivated onions in 
Robertson County. 

The insect seems to have a single generation a year. So far no parasite 
is known to attack E . bassettella in any of its stages. The insect has been 
found sufficiently plentiful to reduce appredably the number of the coccid 
on which it preys. 
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Morphological descriptions are given of the larvae, pupa, and adult of 
E. bassettella, together with information on the habits of the insect. 

071 - A Froghopper on Sugar-Cane in British Guiana (1). -williams; c. B.,in the Bulletin 

of Entomological Research, Vol. IX, Ft 2, pp. 163-173 + 3 Hgh. London, September^ 91 8. 

All along the coast of British Guiana and, as shown by observations 
made by the author in 191b, more especially along the Hast Coast, west of 
the Essequibo River sugar cane is attacked by the froghopper (Tomaspis 
fiavilatera Unch). So far the insect has done no really serious injury to this 
crop, but growers look upon it with suspicion after the experience with T. 
saccharina Dist., which has become the greatest pest of sugar cane in Tri- 
nidad. 

The author gives much information on the eggs, pupae, and adults of 
T. fiavilatera winch, in addition to sugar cane, seems to feed on nearly all 
the grasses in the infested zone. Pupae of the insect were found on Cynodon 
Dactylon , Cynodon sp., Stipa sp., and Panicium laxun. Adults were found 
in rice plantations sucking the stems of rice, though they do not appear 
to do it great injury. 

During August and September, 1916, the following natural enemies of 
T. fiavilatera were observed ; all were fairly common : 

1) Egg parasites : — The Vermilion Parasite ( Oligosiia giraulti ) 

and Haplothrips sp. ^ 

2) Parasite oe the pupa : — The Syrphid Ely (Salpingogaster nigra) 
already reported from British Guiana, in 1914. 

3) Parasites of the adult : — Very abundant dragonflies, attid 
spiders, two species of predatory ants, the heteroptera Heza peramata Kirby 
and Zelus mimus Stal., the grasshoppers Pflugis mantispa Bol., and Xiphi- 
dmm propinqumn Redt., lizards, birds (Tyr annus melancholicus, Muscivora 
tyrannus, IHuvicola pica, Arundinicola leucocephala, Crotophaga ani Icterus 
xanthorous, Quisqualus lugubns Volalma jacarma), and the mongoose. 

Before the author’s visit the artificial means of control used against 
T. fiavilatera consisted in flooding the land and collecting the pupae by hand. 
The author adopted the use of sweep-nets to catch the adults which are 
often found sitting on the short grass in the drains. After testing several 
kiids of net, a special kind was evolved by means of which a boy can catch 
an average of 1000 insects an hour. The boys were offered two cents per 
hundred adults taken. During September, 1916, on one plantation two 
to ten boys caught 53 3 540 adults in 22 days. During the same peiiod 
540 000 pupae were collected by hand, but this required a larger gang and 
a higher price (four to five cents per hundred pupae). 

Contrary to what is found in Trinidad, the sweep-net has proved far 
more efficacious than light traps in British Guiana. 

Reasons are given why T. flaiilatera has so far caused very little damage 
in British Guiana in comparison with that done by T, saccharina in Trini 
dad. Firstly the climatic and cultural conditions in British Guiana are 

(1) See R . June 1914, No. 589 and April, 1917, No. 395. (Ed.) 
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favourable to the continual, regular existence, not only of the froghopper, 
but also of its natural enemies throughout the year. Moreovei, planters are 
aware of the danger of attacks of the large moth borer (Castnia liens) on 
sugar cane and always have an organized insect gang at work. As the dam- 
age done by froghoppers in Trinidad is well known, the slightest trace 
of them in a plantation is immediately reported and very energetic measures 
taken to exterminate them. One of the most efficacious methods adopted 
against these insects in British Guiana is flooding, which is quite impossible 
in Trinidad. The mongoose, considered as indirectly responsible for the 
abundance of froghoppers in Trinidad because it destroys its natural ene- 
mies (birds and reptiles), is comparatively lare in British Guiana. Although 
on some plantations, a large pioportionof the canes are burnt before cutting, 
yet, on account of the scaicity of labour, cutting is not limited to one season, 
as in Trinidad, and some canes are always standing and serve as shelter. 
Moreover, when burning is practised it is done at night, when the soil is 
moist with dew, or on damp days, so that some of the trash on the ground 
and grass in the drains always remain, and the eggs and their parasites 
survive. In comparison with Trinidad there is, in British Guiana, very little 
waste land to serve as a source of infestation. 

The list of natural enemies of the f roghopper in British Guiana is practic- 
ally the same as that for Trinidad, and with the exception of the green 
muscardine fungus ( Mctarrhizmm Anisophac) which might be introduced. 
Any new parasite found in Trinidad should also be useful in British Guiana. 

672 - Lymidus yaniicolor n. sp., A Coleopteron Injurious to Cacao Trees, in 

the Island of S&O Thome. — Berlioz, J , in the Bulletin de la Solicit entomo- 

logtque de France , No. 4, pp. 88-89- Paris 1919. 

A description is given of a new species, Lymidus varii color (fam. Chry- 
somclidac) found by A. F. mt Skaura, in the island of Sao Thome, where this 
insect seems to live on leaves of Theobroma C acao 

673 - Insects Injurious to the Olive Trees, in Apulia, Italy. — See No. 508 of this 

Review. 

674 - The Passion Vine Longicorn Beette, in New South Wales, Australia. — 

I'roggatt, W. W., m The Agricultural Gazette of New South Wale u>, Vol. XXX, Pt. 

i, PP- 37*^8 -j- 1 Plate. Sydney, January 2, 1919. 

The passion vine longicorn beetle (Monohammus fistula! or Germar) 
has recently been reported as injurious to the passion vine (Passiflora) 
in the Somersby district, near Gosford, New South Wales. It is piobable 
that the insects have been present in tewer numbers in the orchards of the 
district for two or three years. The larvae bore galleries in the stems of 
the host-plant and pupate there. 

A description is giveo of the larva, pupa, and adult. 

A mixture of lime and sulphur applied from October to January may 
prevent the beetles from laying their eggs in the bark. As the eggs a^e de- 
posited in the bark on the main steins during this period, it is possible to 
detect their presence by the cut made by the insect to deposit the eggs, and 
to destroy them. 
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Local infestation often originates from a dead or dying tree, either fall- 
en or cut and left standing, in which the beetles deposit their eggs. When 
the fully developed insect emerges it lays its eggs in the first suitable wild 
or cultivated plant. For this reason dead timber is often a serious ’danger 
to an orchard or garden. 

675 - Cimbe x quadr/macuJata , A Hymenopteron Injurious to Almond Trees, 
in Italy. — Sarra, R., in the Bollcttino del Laboraiono di Zoologia generate e agra - 
rta della R, Scuola supertore d'Agricoltura in PorUct , Vol. XII, pp. 275-286 -f* 4 
Fig. Tortid, 1917-1918. 

A description is given of Cimbcx quactrimaculata Mull., together with 
biological notes on this insect, observed principally on almond tiees of 
recent years at Santeramo Colie, province of Bari, and Matera, province of 
Potenza. Only two larvae of this insect (fam. T enthredinidae) were found by 
the author on hawthorn on which the insect lives in other parts of Italy. 
The larva of C. quadrimaculafa had already been reported as injurious to 
vines at Bari, but the author never found it on that plant. Nor does it at- 
tack the vine in Sicily. In Belgium, where it is rare, it lives on hawthorn and 
plum trees. It is not included among the larvae considered injurious to 
the almond trees by those concerned with the cultivation of this tree in 
Italy and elsewhere (1) . 

The adult insects emerge during the last days of March andUfirst ten 
days of April. The eggs are deposited in the leaves of almond trees towards 
the middle of April. During the first ten days of May the larvae hatch. 
Each one of these may destroy partly or totally, according to its age, from 
one to three leaves a day. In one day, therefore, twenty full-grown lar- 
vae may destroy 60 leaves, and in ten days, 600. The most serious damage 
is done to seedlings in the nursery and young, grafted trees. The larva 
undergoes three moults. From mid- June till the first ten days of July it 
weaves its cocoon under stones o« in the giound. There it remains till 
the end of February or middle of March of the following year, when it 
pupates. The pupal stage lasts about a month. The insect has one gene- 
ration a year. 

The author found that two other hymeuoptera (fam. Ichneumonidae) 
oppose the damage done by Cimbcx . These are Opheltes glaucopterus, L. 
and Lampronota melancholic a Grav., both with only one generation a year. 
The larvae of C. quadrimaculata are parasitised by 0. glaucopterus and L. 
melancholica in the propoition of 20 and 25 % respectively. 

On young grafted almond trees and nursery plants Cimbcx larvae are 
controlled by collection and destruction, or, better still, by spraying the 
leaves with poisonous substances in May. This method is very costly and 
unpractical on trees with high, ‘thick trunks, and on such trees, it is best 
to leave the larvae to the attacks of the above-mentioned ichneumonids. 

(1) Reh, Iy., Die ticnschen Femde i in Sorauer, 1’., Handbook der Pflamenkrankhetten, 
Berlin, 1913, Vol. Ill, p. 600, reports that, in 1905, the insect in question did great 
damage to almond trees in Bulgaria. {Ed.) 



INSECTS, ETC., INJURIOUS TO VARIOUS CROPS 


635 


676 - Corythucha par sh ley /, a Rhynchote Injurious to Julians spp., in 

MOW Jersey, U. S. A. — WEms, H. B and Dickerson, E. E., in The Canadian 

Entomologist, Vol. E, No. 12, pp. 101-406. London, Dectmil>er, 1918, 

This species was described in 1918 by E. K. Gibson from specimens 
collected by the authois on Juglans nigra at Hammonton, in the south of 
New Jersey. By mistake Gibson also mentioned Amelanchier intermedia 
as a host plant of Corythucha parshleyi. The authors found the insect in 
the same locality on J. cinerea and J. Sieboldiana; at Cedarville and Bridge- 
ton they again found it on J. nigra. Dr. L,utz found it at Ramsey, New 
Jersey, and it has been reported from Bake Waccamaw, North Carolina, 
on Cary a olivaeformis , and from Great 1 alls, Virginia, on J. nigra. There 
is no doubt that the insect also exists in many other localities, and has pro- 
bably been erroneously entered in collections as C. juglandis Fitch. 

The larvae li e in colonies on the under surface of the host plant, caus- 
ing discolouration of the upper surface. In cases of bad infestation the 
leaves turn yellow, dry up and fall in large numbers. 

The authors describe some of the biological obseivations of the insect 
made by them at Hrmmonton, and give a description of the egg, the five 
larval stages, and the adult. 

by 7 - The Seedling-Gum Moth {No/a metallopa ), Injurious to the Crimson- 

Flower Gum and the Red Gum, in New South Wales, Australia. — i-koggatt, 

W. W\, in the A gr, cultural Gazette ot New South Wales , Vol XXX, l*t. 4, pp. 203- 

206 -f 1 Plate. Sydney, March 3, 191Q. 

At the beginning of 1899, in a nursery at Botany, near Sydney, the 
author found numerous seedlings of crimson -flower gum (Eucalyptus fici- 
folia) with leaves badly infested with larvae of the seedling-gum moth ( Nola 
metallopa Walker). In the notes published in 1900 on his observations 011 
this subject, the author showed this moth to be comparatively rare in col- 
lections, although described for Australia many years before. 

After 1900 only a few laivae were found now and again damaging 
young gum trees. During November, 1918, however, the moth was report- 
ed as doing great damage to red gum over a large area m th_‘ Deniliquin 
district. In this district the trees were stripped of most of tlieir leaves, 
the twigs and small branches were mostly dead, and in many cases even 
the outer thin layer of green bark was attacked by the insect. 

The larva, pupa, and adult of the moth are described. 

678 - Cha/cpus rubra , a Calcopteron Injurious to Oaks, in New Jersey, U. 

A. — Nicolay, A. S. and Wfiss, II. D. f in 7 hi Lunodtan Entomologist , Vol. E, No. 

12, pp. 398-400 + 1 Plate. Eondon, December, 1918, 

ChaUpus rubra Web., a coleopterou widely distributed throughout 
New Jersey State, is common there during May, June and September on 
Robinia and sometimes on Tilia . It has been frequently found by tlu. au- 
thors damaging leaves of different species of oak. 

The larva of the insect bores a gallery, usually near the edge of the leaf 
by eating the parenchyma of the part attacked. The galley is visible on 
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both surfaces of the blade, but more distinct on the upper surface, where 
it appears as a long, irregular, white patch. During the second half of 
June the larvae may easily be found in their galleries. The authors ne- 
ver found more than one larva in each gallery. The pupal stage lasts about 
two weeks (last week of July and beginning of August. The adults emerge 
during the second week of August, or even later. 

A full description of the larva and pupa is given. 

679 - Phylloxera stanfordiana n. sp., a Rhynchote Observed ou Quercus 
Douglas//, In California. — Ferris, G. in Entomological News, Vol. XXX, No. 4, 
pp. 1 03-105 -f 4 Figs. Philadelphia, April, 1919. 

The genus Phylloxera seems to be very little represented in the west 
of the United States. In addition to Phyll. vastatrix Planch, of the vine 
the only species in California appear to be the two reported by Davidson 
— Phyll. popularia Perg., on poplars, and Phyll. salicola Perg., on wil- 
lows. 

The author describes another species of Phylloxera , apparently new to 
science, found on oak. It is probably the first Phylloxera found on this 
plant to the west of the Missouri. It is Phyll. stanfordiana n. sp., and was 
found by the author on Quercus Douglasii in the grounds of Stanford Uni 
versity, California, on September 10, 1918. 

A description is also given of the female of a species of Phylloxera 
found chiefly on twigs of Popiilus trichocarpa and Salix sp. at San ftancisco 
Creek, near Stanford University, and of P. candicans at Salt Lake City, 
Utah. The author identified it as Phyll. salicola Perg. ? It is a little doubt- 
ful whether the species in question is really Phyll . salicola Perg., although 
it is similar to this species in many of its characters. There is no doubt 
that it does not correspond to Phyll. popularia Perg. 


Alfredo RUGGERI, ge rente responsabile 
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080 - Products from Hainan Island (China) and the Agricultural Future of that Coun- 
try.- Bulletin tconomique de V Indochine , Year XXI, New senes, No 133, p. 1129. Hanol- 
Haiphong, Novmber-Deccmber, rqi8 

The British Consul in charge at Kiungchow and Packnoi states 
that there are at the present moment at Hainan (an island in the Gulf of 
Tonkin, province of Kouang-Joung, China) about 25 companies cultivat- 
ing Indiarubber. The products obtained are of the best quality, and 
were quoted at the end of September, in the market at Singapore, 
at no dollars the picul. Although the Singapore dollar is at present 
worth only 65 % of the Shanghai dollar, the price reached was none the 
less most interesting (1). 

At Nodoa a single company employs 500 workmen and has expended 
150 000 dollars in constructing a cart road for the use of the plantation, 
which contains about 10 000 rubber plants. 

A technical expert sent to Hainan by an association of Chinese mer- 
chants of Malacca stated that they intended to cultivate rubber in the is- 
land. 

Coffee too thrives very well at Hainan and the plantations are prosper- 
ing, but exports are not yet organised on a large scale. 

Products of Hainan Island shown at the last agricultural exhibition 
at Canton were numerous. For example : — pine-apple fibre, cotton, 
tobacco, rice, castor-oil, various oils ; Packoi particularly sent pepper a nd 
aniseed ; Linchow was represented by its rice and beans ; Chinchow by 
yellow silk. 

From this account the possible prosperity of Hainan^ and the utility 
of its regular and scientific cultivation can be judged. 

(1) The Shanghai dollar is the « Mexican dollar » much used in this town (5 1825 frano al 
par) ( kd ) 
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681 - Overwintering Of the House Fly. — Hutchison, R. H,> in the Journal of Agricul- 
tural Research, Vol. XIII, No. 3, pp. 149*169 -f 1 Plate + Bibliography of 18 Publications. 

Washington, April, 15, 1918. 

The study of the wintering of the housefly was begun during the autumn 
of 1914 at the Arlington Experimental Farm of the Bureau of Plant Industry. 
In 1915 it was transferred to the Experiment Station of the Bureau of Ani 
mal Industry at Bethseda, Md. The conclusions drawn from the investiga- 
tions were as follows ; 

In the latitude of Washington flies may hibernate in two ways : — 
1) by uninterrupted reproduction in warm places where food is available and 
where they may lay; 2) during the pupal or larval stages in or under large 
manure heaps. There is no proof that flies continue to live in the adult 
stage, from November to April in the open air, in stables having a roof, but 
no walls, in attics, or in heated buildings, or even that they are capable of 
doing so. Temperatures of from -9 to -io°C are rapidly fatal to flies, and 
everything goes to show that a temperature below zero is fatal to them if* 
sufficiently prolonged. In heated buildings they live no longer than in 
equal temperatures in summer; neither their development nor their sexual 
activity is suspended or retarded. 

Flits continue to emerge from manure Heaps up to the first week in 
December. Many of these late hatched flies enter heated buildings on 
warm days ; those which do not soon die. Those which enter heat**} build- 
ings are, as in summer, attracted by the smell of food, and collect in kitchens, 
dining rooms, stables, etc. If they do not find food to eat they rapidly 
die. Should they find food they may continue to .live throughout December, 
January, and even February, unless they perish through the attacks of 
fungi. As yet no experiment or observation has shown that they may live 
throughout the winter till the return of a temperature sufficiently high to 
allow them to live in the open air and to lay. If in the autumn "flies enter 
heated buildings where they can find food and suitable places for laying 
their eggs, as in stables or restaurants in which refuse is left about, they 
continue reproduction all through the winter. In such case the flies found 
in March and April are the descendants, not the survivors, of those which 
found shelter in these places the previous autumn. This method of wintering 
is probably much more common than is thought, especially in towns where 
there must be numerous centres of propagation which the flics leave on the 
warm days of March and April, and these flies produce the swarms which 
begin to appear at the end of May. 

The possibility of flics hibernating in the pupal or larval state has been 
shown at Washington and Columbo, Ohio, as well as in the more tempe- 
rate districts of Texas. It is not yet possible, however, to say whether this 
method or that of continual reproduction is the more common. Judging 
by the author’s experiments with larvae and pupae, and by the fact that 
flif s do not appear in large numbers till the end of May or the beginning of 


(1) See also J?., 1915, No. 116; R. } 1916, No. 137 ; R., 1917, No. 891. {Ed.) 
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June it would seem that a very small percentage of the larvae present iu 
manure heaps tn autumn live throughout the winter and grow to adults in 
spring. 
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682 - Variations in the Moisture Content of the Surface Foot of a Loess Soil as re- 
lated to the Hygroscopic Coefficient; Investigations in Nebraska, U.S. A.— alway> 

P. J., and Me Dole G. R., in the Journal of Agricultural Research , Vol, XIV, No. ii» 

pp. 453-480 + 16 Tables + 5 Mgs. + Bibliography of 7 Publications. Washington, Septem- 
ber 0, 1918. 

A study was made of the moisture variations, in each inch of the sur- 
face foot of fields attached to the Nebraska Agricultural Station, situated 
near the western border of the wet portion of the North American prairies. 
The investigations were earried out during seasons representative of the 
driest and wettest conditions common to the district. Four adjacent plots 
of loess silt loam were used, one a dean summer fallow, the second maize 
and the third pasture. The fourth, cleared of 3 to 4 feet of surface soi 
by levelling, represented but the sub-soil, free from vegetation. The degreel 
of moisture is txpresstd by the ratio between the water content of the 
soil and its hygioscopic coefficient. 

Rrsuits. — The extreme values of this ratio were found in the fallow 
and pasture plots respectively. The maize plot gave intermediate values, 
and the exposed sub-soil gave results which differed completely from those 
of the three other plots. 

Maximum ratios . — In the fallow and pasture, in the process of thaw- 
ing after a fortnight without rain, the ratios found were as high as in all the 
subsequent periods (except immediately after heavy rain). They were 
almost ecmal in each plot, namely 3.1 and 3.2, Twelve hours after a 2.8 in. 
rainfall the ratios found in these two plots were 3.0 and 3.7 respectively in 
the first 0 inch layer, and less high, 3,3 and 2.9, in the second 6 inch layer. 

Tilt* sub-soil cleared of vegeta tion differed markedly fiomthe fallow, 
the maximum ratio being only 2.4 to 2.5. 

Minimum ratios. — These were* found in the surface layers of pasture 
during t he dry pt riods. The fact tha t at this period the twelfth inch became 
as dry as the surface layers in as short a time showed the principal losses 
in water to be due to the transpiration ( f the plants. 

In the maize plot, near the period of maturity, the water wa. removed 
uniformly from the various layers, but the ratio never fell below 1.5. 

The fallow soil remained moist a few inches below the surface even dur- 
ing the driest periods. 

Conclusions. - - The distribution of moisture in the surface foot of 
soil depends on the preceding weather conditions and on the presence of 
vegetation. 

The moisture latios show that the first six inches may.be a more im- 
portant source of food elements than the second six inches. This is due to 
the depth of penetration of the rain, not to the depth of ploughing or the 
distribution of the roots. 
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683 - Relation of Inorganic Soil Colloids to Plowsole in Citrus Groves in Southern 
California. — Jensen C. a., in the Journal of Agricultural Research, Vol. XV, No. 9, 
pp. 505-519 + 10 Tables -f bibliography of 7 Publication*. Washington, December 2, 1918. 

In the citrus plantations of southern California where the soil is culti- 
vated during the irrigation period, a compact layer called “ plowsole ” forms 
immediately beneath the ploughed soil. The depth of this layer may vary 
from a few inches to 2 feet, but is rarely more than 18 inches below the sur- 
face. The hardness of this “ plowsole ” varies from that of a crust to that 
of a layer difficult to break with a spade. Immediately after irrigation the 
« plowsole » is usually soft enough to break easily but becomes hard as it 
dries. 

“Plowsoles “ form in all the soils of the district studied by the author 
which are ploughed during the irrigation season. They do not, however, 
form in mulched soils which are rarely ploughed, and pressure from the 
ploughing machines and tools does not appear to be necessary to their 
formation As plowsoles limit the growth of the roots and prevent the 
penetration of the irrigation water, it is important to control them. To 
this end the author studied their chemical composition in order to discover 
the true cause of the formation of “ plowsoles 

Results. — The “plowsole” contained no more water-soluble iron, 
calcium, magnesium, or silica than the ploughed soil or the sub-soil, nor, 
after the calcium had been removed by hydrochloric acid, did it contain 
more silica, iron, aluminium and phosphoric acid soluble in ammonia. The 
humus extract of the “ plowsole ” contained more colloidal silica, ferrous 
oxide and aluminium (but not more colloidal phosphoric' acid) than the humus 
extract of the ploughed soil or of the sub-soil. Both the organic and mineral 
colloids of the humus extract moved towards the jjositive pole in an elec- 
tric current. The “ plowsole ” contained more mineral colloids in suspen- 
sion than did the ploughed soil and, as a rule, than the sab-soil. 

„ When soil was put in pots, watered, and then left to dry, the quantity 
of colloids in suspension was nmch greater in the surface layer than in the 
lower one. This shows that the colloid content increases with the capillary 
moisture. No relation was found between the amount of mineral colloids 
in suspension and the amount of organic carbon (humus) in the soil. Un- 
ploughed soils contained far fewer colloids in suspension than similar soils 
which had been ploughed for several consecutive years. 

The decomposition of 1 % of organic matter in the soil liad no appreci 
able effect on the content in mineral colloids in susj>ension. On the other 
hand this content was sometimes decreased by the decomposition of 3 % 
of organic matter. The addition of ground lime to the soil caused a mark- 
ed decrease in the content in mineral colloids in suspension when organic 
matter was not applied at the same time, as by doing so the flocculating ac- 
tion of the lime is diminished, especially in clay soils. 

The application of ground sulphur and gypsum caused a marked de- 
crease in mineral colloids in suspension and organic matter did not prevent 
the flocculent action. Sodium nitrate increased the quantity of mineral col- 
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loids in suspension, but its de-flocculent action was checked by the organic 
matter. 

To sum up it may be said that the iron and aluminium content of the 
colloids in suspension in a soil is in direct ratio to the facility with which 
this soil forms “ plowsoles 

684 - Effect of Carbon Di-sulphide and Toluol upon Nitrogen-Fixing and Nitrifying 

Organisms. — Gaines, P. 1,., in the Journal of Agricultural Research, Vol. XV, No. ii, 

pp. 601-614 + 6 Tables. Washington, December 16, 1018. 

In continuation of his previous work on the effects of carbon di-sulphide 
and toluol on the total number of bacteria and on nitrification in soil (1), 
the author studied the effect of these disinfectants on the activity of nitro- 
gen-fixing micro-organisms and on nitrifying bacteria. 

Results. — If these two disinfectants are applied to the soil in suf- 
ficiently large quantities they may destroy the Azotobactcr contained in it, 
inhibit nitrification, and even destroy the causal agents. The amount of 
disinfectant required to produce these effects varies greatly according to the 
moisture content of the soil and is in inverse ratio to this content. 

Both disinfectants have a stronger action on the Azotobactcr than on the 
nitrifying bacteria. When applied in quantities sufficiently large to exer- 
cise a marked action on the Azotobactcr they seem to destroy these micro- 
organisms completely rather than only to suspend their activity. On the other 
hand quantities of carbon di-sulphide ortoluene which are sufficiently large 
to kill the Azotobactcr may not suffice to inhibit nitrification. Finally the 
amount of these disinfectant* required to kill the nitrifying bacteria great- 
ly exceeds those capable of inhibiting theii activity. 

After soil has been antiseptically treated no appreciable formation of 
ammonia takes place until nitrification has ceased. 

In addition to Azotobacter the soil may contain other nitrogen -fixing 
bacteria which are not destroyed by the maximum quantities of carbon bi- 
sulphide or toluene used by the author is his experiments, namely 10 cc. 
to ;oo gm. of soil, even when the soil is very wet. 

The experiments did not show that antiseptic treatment stimulates the 
activity of nitrifying bacteria and gave no clear proof of a stimulating effect 
on ammonia-forming or nitrogen-fixing bacteria. 

685 - Subsoiling, Deep Tilling and Soil Dynamiting in the Great Plains, U. S. A. — 

Chilcott, K. C. and Cole, J. S., in the Journal of Agricultural Research, Vol. XIV, No. 11, 
pp. 481-521 + 4 Tigs. -} Bibliography ot 8 Publications. Washington, September 9, 1918. 

This paper gives the results of studies made of the sub-soil of 12 sta- 
tions of the Bureau of Planl Industry of the U. S. Department of Agricul- 
ture. All the stations were in the Great Plains. The investigations were 
conducted over a period of 6f> years, that is an average of 5 % years for 
each station. From four to seven different crops were grown every year 
in each station ; they were winter wheat spring wheat, oats, barley, ffax, 

(1) See R. f May, 1913, No. 467. {Ed.) 


TILLAGE 
AND METHODS 
OF 

CULTIVATION 





642 


tillage and methods op cultivation 


maize, cotton, kafir, milo, broom sorghum, and sugar sorghum. In conse- 
quence of the length of time over which these investigations were conduct- 
ed and the very varying climatic conditions under which they were made the 
results represent the most diverse conditions found in the Great Plains 
region. 

The same crop was always grown on each plot. As a rule five methods 
were tested - - spring ploughing, autumn ploughing, summer fallow alternat- 
ing with a crop, ploughing of the subsoil, and listing. The plots ploughed 
in autumn were compared vr th those of which the sub-soil was ploughed, this 
being the only difference between them. The results are set out in tables 
and discussed separately for each district. They may be summarised as 
follows: — 

Ploughing the sub-soil, deep ploughing, and breaking up the sub-soil 
with dynamite, raise the ^ost of production above that of ordinary ploughing. 
These methods also increase the amount of labour per surface unit, that is 
to say they diminish the surface which can be ploughed by a unit of labour. 
Ploughing the sub-soil is as difficult and as costly as ploughing the soil, but 
has to be done in addition to and at the same tune as Ihis Inst. Ploughing 
to a depth of from 12 to 14 inches with a special machine demands, in com- 
parison with ordinary ploughing, more than double the work, time, and ex- 
pense. The use of dynamite, even in the smallest quantities with which 
satisfactory results may be obtained, requires an increase in the *ost of 
material and labour of more than of $ 20 pel acre. In order to justify their 
use, therefore, these methods should give a sufficiently large increase in 
yield to compensate for the extra expense incurred . 

In any year and at any station there may be a combination of conditions 
favourable to the ploughing of the sub-soil. In some stations the aveiage 
results of a series of years do not show ploughing of the sub-soil to have pro- 
duced appreciable effects on the crop, in some stations it clearly caused a 
decrease in the yield, whereas in others the yield was increased. The rare 
inciease in yield with both ploughing of the sub-seal and the use of dynamite 
was in each case too slight to be beneficial. 

Although in some seasons and places favourable results may be obtained 
by ploughing the sub-soil and other methods of dee}) ploughing, the average 
yields obtained by the authors in their numerous experiments show'that, 
as a rule, no increase in yield or improvement in conditions may be expect- 
ed from deep ploughing in the Great Plains. 

There was no marked difference in the response of the different crops 
to deep ploughing. Deep ploughing and ploughing the sub-soil are of no 
value as methods to avoid injtirv caused by drought; on the contrary, they 
may cause a decrease in yield in years when the crops are below the average. 

The sub-soil plough, the Spalding deep-tillage machine, and dynamite 
were tested. The effect, or rather the Lick of effect, of deep ploughing was 
essentially the same whatever methods were used. 

The conclusions given were drawn from experiments on a large scale, 
including very varied crops, soils, and conditions in the Great Plains region. 
Rxperiments carried out in the Great Basin under semi-arid conditions, with 

Cm] 
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practically the whole of the rainfall during the winter months ; under wet 
conditions in the States of Illinois, Pennsylvania, and Mississippi ; under semi- 
arid conditions at San Antonio, Texas ; and under semi-arid conditions in 
the black soil? of South Russia, all lead to the same conclusion, namely that 
ploughing deeper than is customary does not increase the yield or decrease the 
effects of drought. 

686 - Electroculture Experiments at Llantwlt Vadre, Wales.— 1 . Allan, c t , The 

Ehctrical Revtetv, Yol LXXX 1 II, p ^6-5^7 Du. 6, 191S —II Id The 

Eh dr 1 ct an , Vol 1 .XXXIII, p. <)S-iv). reunion, Jan iom (1) 

The experiments described were carried out by The South Wales 
Electrical Power Distribution Co., an area of 2,07 acres being used for the 
purpose. The crop consisted of various kinds of potatoes, and experiments 
were carried out both in .1917 and 1918. The pressure was stepped up to 
32 000 volts and rectified with a 1 >elon type of rectifier which held the 
voltage to 39 000 in dry weather and 30 000 in wet weather. In 1917 the 
wires were placed 6 feet apart with cross wires arranged 6 feet apart. The 
height from Hie ground was about 6 feet 6 in., afterwards reduced to 5 
feet. In 1918 the wires spaced 9 feet apart, with no eioss wires, and the 
network was kept as nearly as possible 2 feet above the haulms. I11 1917 the 
current varied from 2,5 milliamperes in dry weather to 4, 0-7,0 in wet 
weather ; in 1918 it varied from 0,35 in very dry weather to 0,8 during 
heavy rain. Treatment was usually given between the hours of 6 and 9 in the 
morning and 7 and 10 in the evening The yield in 1917 showed an increase 
of 17,2 % over the euntrol and in 1918 12,6 %, the crop in 1918 being some- 
what heavier than in 1917. It is suggested that the decrease may be 
explained by the smaller area of network in 1918. The cost of the trans- 
former and rectifier was £300 and the (Acihead equipment cost £u8s. 
It is estimated that the transformer and rectifier equipment could easily 
deal with 100 to 150 acres 

687 - Determination of the Value of Agricultural Lime. Conntr, s d , in The Jourml 

of Industrial and hn’tneerw 1 Chemistry, Voi. X, No 12, pp 996-999. Easton, I'a , Dccem 

ber 1, iqiK 

To determine the value of agricultural lime and calcareous fcitiliseis in 
general three methods were adopted: — 1) determination of the percentage 
of calcium and magnesia ; 2) dete limitation of the carbon dioxide ; 3) de- 
termination of the neutralising power to acids. 

Pot experiments withwheat and elovei grown in very acid soils showed 
the value of agricultural lime to be proportionate to its powei of neutralis- 
ing acidity rather than to its content in lime, magnesia or caibon dioxide. 
The neutralising power may be determined by boiling 1 gm. of the sample 
analysed with Occ.N/4 hydrochloric acid and 75 cc. of water for 15 minutes, 
and titrating the excess of acid with an N/2 solution of caustic soda, using 
phenolphthalein as an indicatoi . 


(i) Sit R , Jan., 1918, No 10. (£(/.) 
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The results, expressed in percentages of calcium carbonate, show cer- 
tain magnesites and dolomites to contain an equivalent of calcium carbonate 
exceeding 100 %. 

With regard to their effect on the growth of crops the different cal- 
careous or magnesia materials may be classed in the following order : — 
calcite, dolomite, magnesite, wollastonite, rock phosphate, serpentine, 
enstatite, gypsum. The order in which the materials diminish the acidity 
of the soil is as follows: — magnesite, dolomite, calcite, wollastonite, seri>en- 
tine, rock phosphate, gypsum, enstatite. 

6 88 - Effect of Farm Manure in Stimulating the Yields of Irrigated Field Crops. — 

9 cofield , C. S., in the Journal of Agricultural Research, Vol. XV, No. q , pp. 403-503- 

Washington, December 2, 1018. 

The experiments described were carried out in three stations with 
irrigated soil under semi-arid climatic conditions, in order to study the effect 
of farmyard manure on the production and quality of sugar beets and pota- 
toes. The experiments lasted six years, from 1912 to 1917, in rotations 
of two to six years with oats and alfalfa. The manure was applied at the 
rate of 12 tons an acre for each rotation. 

The ap] dication of manure to potatoes increased the crop by about 40 
bushels an acre, and at the same time raised the proportion of maiketable 
potatoes by 8 %. The yield of sugar beets was also raised by 4.3 tons 
without any appreciable increase in the percentage of sugar. In five out 
of seven rotations the manure was applied to the experimental crop, and 
in two others to the preceding crop. In both eases the beneficial action of 
the manure is appreciable for two years or more aftei its application, both 
for the crops studied and for the other rotation crops. 

689 - Value of Bracken (Pteris aquilina ) as a Fertiliser. — Shutt i«\ t , in the Agri- 
cultural Gazette of Canada, Vol. VJ, No. pp. 328-329 Ottawa, April, 1919. 

Common bracken (Ptcris Aqui’ith! L ) grows in large quantities in 
Canada, especially in the neighbourhood of the Pacific Ocean. A long time 
ago already the author drew attention to the value of bracken as a fertili- 
ser. The plants also make excellent bedding material, largely on account 
of their capacity for absorbing liquids and ammonia. Bracken litter used as 
a fertiliser has the same value as straw litter. 

An analysis of air-dried bracken made in 1918 at the Agassiz Agricul- 
tural Station, British Columbia, gave tl e following results: — Moisture 
6.09 %, ash, 7.84 %, nitrogen 1.84 %, phosphoric acid 0.68 %, potash 2.75%. 

Atial\>>es made in the United Kingdom showed the ash of young brack- 
en to contain 50 % of potash. Its high nitrogen content gives bracken 
a good fertilising value. 

The bracken is gathered in autumn and, if the weather conditions per- 
mit, even in winter. It should be noted that dried bracken rapidly loses its 
potash. 

Recent investigations carried out in the Zooteehnical branch of the De- 
partment of Agriculture of Canada showed that dried bracken present in hay 
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may prove poisonous to horses. The best use to which bracken can be put 
is, therefore, to employ it as litter and to apply the litter as fertiliser. Green 
bracken may also be mixed directly with other fertilisers, or else burnt and 
the ashes utilised. 

6 )0 - The Industrial Use of Locustsas Manure in Uruguay. — Remta dc la Asocmadn 

Rural del Uruguay, Year XJyVXI, No. 7, pp. 363-370 + 5 Fig. Montevideo, 1918. 

Report of the Commission nominated by the Minister of Industry of 
Uruguay on experiments carried out for the use of locusts as manure. Dry- 
ing-rooms were used : the locusts, put into a hopper, were carried by an 
endless band into suitable ovens whence they canp out almost dry ; the 
drying was then completed by exposing them to the sun. An analysis of 
the product obtained was made. The locusts used are known as «langosta 
saltona », and gave the following results (average of two determinations) : — 



1 R«»lt obtained , RreuIt drled 

J the artificial drying 1 “t over »o. C 

Water. . .’ 

8-91% 

Dry matter 

9T.07 


Nitrogen ... 


1 

* * | 

TO. 28 0 0 

11.30 ° o 

Total protein 


• • | 

t> 4- 2 5 

70.62 

Digestible protein 

. . 

. 1 

3M4 

42.79 

Fatty matter 


. I 

9 3 f * 

IO.3 T 

Acidity expressed in acetic add 


. 

3. 10 

3 51 

Ash (total) 



5 -Ji 

5.80 

Ash soluble in nitric acid 


\ . 1 

1 87 

2.02 

Phosphoric a( id in ash 



°-73 

O.7CJ 

Dime (in ash 


• 1 

'» 31b 

°-34 


The results of this analysis show that dried locusts can be used in the 
following ways 

As cattle-food , their integral nutritive value is superior to that of oil- 
cake: they can then be used as supplementary fodder to fatten cattle and 
pigs, which eat them readily, as do horses and sheep. 

As manure , the lcsidue from the extraction of the fatty matter by 
benzine or some other volatile solvent can be employed, for it is richer in 
nitrogen and phosphoric acid than dried blood or powdered meat meal. 
In intensive cultivation each ton of tins manure represents, theoretically, 
four metric tons of bread wheat, and eight metric tons of straw. 

The fatty matter, extracted in the above manner, can be used as 
a lubricant. In 19*8 it was worth 20 centesimos (1.07 francs at par) the 
kilogram. 

The commission has had some modifications made in the drying-rooms 
in order to guarantee a good output ; in addition attention is drawn to the 
advantages that national economy will be able to realise by the intensifi- 
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cation and popularisation of methods for destroying locusts in view of 
their industrial use. That is to say : — 

(1) Given the considerable economic value of dried locusts, th p y en- 
courage the co-operation of the indifferent and indolent against this serious 
pest ; (2) they offer to persons interested in stock breeding a partial com- 
pensation for expenses incurred in this struggle under its actual form ; 
(3) they relieve the national budget by a part of the considerable sums 
which the struggle against the locusts demands ; (4) they increase the va- 
lue of landed property and encourage agricultural production in regions 
menaced by periodical invasions ; (5) the pest itself, undergoing a profit- 
able transformation, covers and more than covers, by its economic value, 
the expenses incurred in its destruction. 

6qt - Solubility of Basic Slag in diluted organic Acids. — sirot.m. and Foret, g„ in 

Annales de Chttnie analyhque , 2nd Series, Vol. I, No. 3, pp. bo-8s. Paris, March 1 5 1918. 
Employing for the experiments basic slag of various grades of fine- 
ness, the authors have determined the solubility of the constituents of 
slag in 3 % solutions of various organic acids (after shaking for thirty mi- 
nutes) foi phosphoric acid and in a separate sample fot sulphur 

Results. — The solubility of the constituents was, up to a ceitain 
point, in proportion to the fineness of each slag. Th< results set out in 
the following table concern the sample that gave 80.6 % ot fineness in 
sieve No. iuo ; the solubility of diluUd 01 ganic acids is expiesse# by per- 
centages of the total content of each constituent 

Solubility (in percentages of the total content) m the acids 

Total * 

I 

content I c i tr j c malic tartaiic lactic , acetn oxalic 

II ‘ I I 1 1 


Phosphoric add . 

18.50 

82.5 " 

84 8 

1 5 - 1-1 % 

99-7 r 

59-4 ' 

26.7* 

Lime . . 

51.40 

P 76.(> 

83.*) 

4 < 1 

88.7 

68.6 

1 ° 

Silica . . 

, <’- 5 ° 

99-2 

95 i 

57-3 

100 0 

88. -i 

1 

30-7 

Iron 

IO.3O 

34-7 

31-3 

II.9 

25 5 

1 15,3 

23-3 

Manganese 

.1 4 .OO 

1 27-5 

25.0 

1 155 

22.5 

1 _ „ 1 

, *4.5 

[ 13-4 

Magnesium . . 

.1 3.00 

! 21.0 

| 31-3 

5 -o 

25.0 

| 19-0 

traces 

Sulphur 

• | O4S 

ll 43-7 

1 47-9 

— 

— 

I 33-3 

— 


Conclusions. - Baric slag contains, in an eminently soluble form, a 
great variety of elements which are of fertilising value* , som_* plastic, that 
is to say necessary for the normal formation of pla^t tissues (phosphorus, 
lime, silica, magnesium, etc.), the others diastatic , that is to say capable 
of favouring, solely by their presence, intimate transformations (manga- 
nese, sulphur). 

Basie slag can therefore be considered, up to a certain point, as a true 
compound manure, thus explaining more or less the differences in effect 
shown by slag having the same value of total and soluble phosphoric acid. 
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692 - The Solent Action of Dilate Citric and Nitric Aefds on Rock Phosphate. — 

Strnius, J. A., in The Journal of Industrial and Engineering Chemistry , Vol. XI, No. 3, 

pp. 224-227 -f 6 Tables. Easton, Pa., March, 1919. 

Citric acid. — A study was made of the solvent action of citric acid 
in five different solutions varying from 0.2 to 0.5 %. Three gramme samples of 
mineral phosphate were shaken for 30 minutes in a shaking machine with 
100 cc. of citric solution. The liquid was then diluted to 500 cc.and filter- 
ed. Two portions of 200 cc. each were taken from the filtrate in order to 
estimate the phosphoric acid dissolved. 

Results. — The 02% citric acid solution ext racted about the same quanti- 
ty (0.1918 %) of phosphoric acid from the mineral phosphate as the neu- 
tral citrate solution used to estimate the so-called ** assimilable ” P 2 0 6 
(0.2 %). Five per cent, citric solution extracted more than double that 
quantity. 

On the other hand if samples of phosphate smaller than 3 gr. (1 gr., 
0.5 gr., and 0.1 gr.) are used to extract an 0.2 % citric solution, the amount 
of P a O s dissolved is in inverse proportion to the weight of the sample. 
Thus, for example, 100 ce. of o 2 % citric solution only extracted 0.1918 % 
of P 2 0 5 from a 3 gm sampF as compared with 4.289 % from an 0.1 gm. 
sample 

The addition of a basic substance, such as calcium carbonate, which 
frequently accompanies mineral phosphates, to the phosphate, appreci- 
ably deci eases the solvent action of the citric solution. This decrease is 
not completely inhibited by the- addition of a quantity of citric acid equiva- 
lent to that of the base present. 

Nitric acid. — Its action was studied in four solutions varying from 
0.015 to o.o()%. Two gramme samples of phosphate were used and shaken 
for 30 nun ites with 500 cc. of nitric solution. 

Results. — The dilute nitric acid dissolved more P 2 O c than the dilute 
citric acid, so that it is much less suitable than the citric acid for estima- 
ting the assimilable phosphoric' acid of the mineral phosphates. On the 
other hand, the decrease in its solvent fiction produced by basic substan- 
ces (calcium carbonate) may be completely inhibited by the addition of 
nitric acid in quantities equal to the base present. 

CoN r x usions. — Both dilute citric acid and nitric acid have too strong 
a solvent action to make it possible to determine the true proportions of 
assimilable P 2 0 6 in rqineral phosphates. Moreover, objection may be raised 
to the use of dilute citric acid on account of its solvent action produced 
by basic substances and incompletely prevented by the addition 
of acid. 

With regard to ammonium citrate, although this does not extract 
the actual quantity of assimilable P 2 0 6 , it nevertheless appears to give a 
satisfactory notion of it and to supply indications of the effect produced 
by certain processes which render the phosphoric acid of mineral phosphates 
more assimilable, on condition that determinations are carried out under 
uniform conditions botli before and after the experiment. 

[•»*] 
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693 - Effect ot Sulphofication and Nitrification on Rock Phosphate.--* Ansa j. w. and 

Richmond, T. E., in Soil Science, Vol. VI, No. 5. pp. 351-364 4 - 7 Tables -f Bibliography 

of 5 Publications, Baltimore, November, 1918. 

Recent investigations have shown that certain bio-chemical proces- 
ses, such as the oxidation of sulphur (‘ * sulphoflcation ") (1) and nitrification, 
may make the phosphoric, acid of 'mineral phosphates more assimilable. 
The authors, therefore, undertook an investigation into the effects of these 
two processes respectively. They used four different soils : — 1/) an acid silt 
loam ; a basic black clay ; c) an acid peat ; d) a quartz sand. To these 
were added the following substances in varying combinations and quanti- 
ties mineral phosphate, sulphur, dried blood, ammonium sulphate, and 
calcium carbonate. These mixtures were moistened and determinations 
made of the quantity of soluble phosphoric ae ; d and other elements pre- 
sent at the beginning of the experiment and after nineteen weeks' in- 
cubation. 

Rj \si Tis. — In acid soil the oxidation of the sulphur was vigorous, about 
half of it being transformed into sulphate. The addition of calcium car- 
bonate to the soil somewhat decreased the oxidation. In sandy soil the 
presence of lime was indispensable to sulphofication, because, in the absence 
of other bases the calcium of the mineral phosphate was hardh capable of 
fulfilling the basic function necessary to the process. 

In an acid soil to which no lime or other substances favourable to 
nitrogen transformation had been added, the oxidation of tffe sulphur 
contained in the mineral phosphate rendered about 1 )] of the P 2 0 6 of 
this phosphate soluble in neutral ammonium citrate. In acid soil to 
which lime had been added sulphofication had practically no solvent 
effect on mineral phosphate. 

Tn basic soil the acidity resulting fiom sulphofication was partly neu- 
tralised by the calcium present in the form of carbonate or other compounds, 
so that the solvent action of the mineral phosphate was much slighter than 
in acid soil. 

The very weak solvent action of ammonium sulphate in acid soil is 
much more to be attributed to tl^p sulphate ion than the biochemical pro- 
cess, nitrification being possible in a soil poor in bases only after the addition 
of lime. 

The nitrification of ammonium sulphate and dried blood, active in 
soils of normal composition, only had a slight solvent action on the mineral 
phosphate. In the same way nitrification was stimulated very little by 
the phosphate. 

In the absence of mineral phosphate or calcium carbonate the nitri- 
fication of the dried blood and the peculiar action of the ammonium sul- 
phate described above, increased the amount of water-soluble calcium at 
the expense of the soil itself. This would seem to show that the non- 
carbonated calcium of the soil (silicates and other compounds) is attacked 
almost as quickly, if not quite as quickly, as the mineral phosphate. 


(1) See R. Jan. M919, No. 24. (£4.) 

[MI] 
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694 - Experiments on the Value ot Greensand as a Source of Potassium for Plant 
Culture. — True R. H. and Geise, F. W., in the Journal of Agricultural Research, 
Vol. XV, No. 9, pp. 483-492 + 2 Tables, Washington, December 2, 1918. 

The authors consider the green sands or green sand marls of the United 
States to be composed principally of glauconite (amorphous hydrated 
silicate of iron and potassium) with or without fossil detritus. Their com- 
position is* — Calcium oxide 0.33 to 12.50 % ; phosphorus pentoxide 0.16 
to 1.25 % ;sulpbur trioxide 0 to 0.50 % ; total potassium oxide 1.52 to 7.63 % ; 
potassium soluble iu dilute hydrochloric acid 1.35 to 6.80 %. 

The authors tested the fertilising values of these substances as com- 
pared with those of various potassium salts in sand and water cultures 
of wheat and clever grown in pots. The experiments lasted two months. 

From the results obtained it appears that green sands and green sand 
marls are capable of supplying adequately the potassium requirement of 
the two crops tested during the first two months of their vegetative life. 
The aerial parts of the plants gave a higher yield in dry matter than that 
obtained with similar crops which had received potassium salts 

Exceptional results were obtained with a green sand of a so-called 
“ poisonous ” marl. Even in this case, however, the application of 1 to 
5 tons per acre suffices only it x ton or more of ground lime be added to 
the fertiliser. 

695 - Exploitation [of Mexican Guano Deposits. — Fbtxv k f, m Commerce Reports 
No 51 ,p. 9X9 Washington, to 1 9 

Bv a contract made in December, iqx8, a concession was made by the 
Mexican Government foi the exploitation of the guano deposits of Ihe Isa- 
bela and San Tuanico Islands in the Pacific Ocean. The contract, which is 
valid for five years, may be renewed, when it expires, for a further five 
years. It stipulates for an annual minimum yield of ? 000 metric tons. A 
due of 1.50 fi< s0.s (49. at par) per ton is to be paid by the lessees to the Govern- 
ment. 

696 - Experiments regarding the Use of Nitrate of Ammonia as a Manure in the 
United Kingdom (1). — Russell, E J (Director of the Rotham^ted Experimental 
Station), in J he Journal of the Board of Agriculture, vol. XXV, N* 0 1 1 , p 1332-1339 London, 
February, 1919 

At the experimental station of Rotlumsted (England) experiments 
have been carried out comparing the effect of nitrate of ammonia (96 % 
pure and 33.59 % °f nitrogen) w*ith that of nitrate of soda and of sulphate* 
of ammonia on potatoes, mangolds and wheat. 

The nitrate of ammonia, which is Ihe most concentrated nitrogenous 
manure of the three, showed, in equal weights of nitiogen, as much feitil- 
ising value as the nitrate of soda and the sulphate of ammonia 


(1) Concerning experiments with nitrate of ammonia made in Prance, see R , August 1918, 
No 847 {td) 


[6t <-«•«] 
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It is best to employ it alone as a top-dressing, and not to mix it with 
other manures. It cannot be advised for potatoes, as it may lead to an 
excessive development of the tops and also produce mildew. 

On the other hand, it is essential to prohibit deliquescent nitrates of 
ammonia which are liable to set in a compact mass, difficult to break up, 
and also those which contain as impurity more than t % of trinitroto- 
luene (quantities of this substance of less than i % do not appear 
harmful). Agriculturists must then make sure that the nitrate of ammonia 
which they buy is not defective in this wa> , and that it corresponds pro- 
perly to the guarantee " not deliquescent ”. 

Finally it must not be forgotten that if nitrate of ammonia is not 
itself combustible, it makes very inflammable, by way of compensation, 
receptacles (sacks, barrels, etc.) which are impregnated with it, and 
greatly favours the combustion of burning matter. 

This shows the need of special precautions against risk of fire in places 
where this fertiliser is stored. 

Other experiments (made at Aberdeen, Scotland on natural meadows 
and on oats, and at Newton Rigg on mangolds) have given results similar 
to those of the Rothamsted experiments. 

697 - Comparative Trials of Various Nitrogenous Manures in Germany. — mitscher- 

lich, K. A., Sanckfn, S. N. and Ifflani), F., in the Journal fur LandmrtschaflfYol.LVI, 

Pt. 3, pp. 187-108 -f 1 Fig. 4- 1 tabic. Berlin, 1018. 

Experiments with various nitrogenous manures (nitrate of soda, 
sulphate of ammonia, urea, nitrate of urea), on crops of oats on a sandy 
soil, compared with control plots without nitrogenous manures. The 
results have shown that urea and nitrate of urea are at least equal to other 
ordinary nitrogenous manures, nitrate of una constituting an excellent 
top dressing, and capable, in this respect, of replacing effectively nitrate of 
soda . 

The authors then develop some theoieticai considerations to show the 
error of the common idea that a given quantity of a manure should bring 
about a determined increase in yield; the contrary takes place, in virtue 
of the law of physiological ratios which has the effect, for example, that 
the first 10 kg. of nitiogen applied per hectare have a more efficacious 
action than the second 10, the latter a superior action to that of the 
fluid, and so on. 

698 - Cross-inoculation Of Legumes. — Koch, G P. and Butler, J. R., in Soil Science , 
Vol. VI, No. 5, PP- 397*403 + 4 Tables 4- Bibliography of 4 Publications. Baltimore, No- 
vember, 1918. 

hen a mixture of various Leguniinosae seeds is sown it is of great 
practical value to know to what extent a crop containing a single variety 
of root nodule microorganisms is capable of inoculating all the different 
seeds simultaneously, in other words, if the root microorganisms of one 
species of Leguminosae can be inoculated satisfactorily into another spe- 
cies (crossinoculation). 

[IIMIS] 
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To throw light on this question the authors made a series of cross-in- 
oculation experiments with the following four groups of Leguminosae * 

I. — Alfalfa group, including cultivated alfalfa (Medicago satii'a),bviti 
clover (Medicago deiiticulata and Medic a go maculata), and sweet clover (Me- 
lilotus alba). 

II. — Clover group, including lour clovers : crimson, alrike, red and 
white, (Trifolium incar natum, T. hybrid urn, T. repens , and T. pratense). 

III. — Pea-vetch group, including the garden pea (Pisutn sativum), 
Canadian field pea (Pi sum arrense). 

IV. — Cowpe \ group, including the cowpea (Vigna Catjang), Japan 
clover (Lespedeza striata), and the velvet bean (Mucuna prurient). 

Results. — 1) Bacillus radicicola , isolated from roots of alfalfa, burr 
clover, and sweet clover respectively, is adapted to cross-inoculation, but the 
microorganisms of alfalfa and sweet clover only infected the roots of burr 
clover very slightly. 

2) The micro-organisms isolated from the four clovers caused, when 
cross-inoculated, nodules as vigorous as those obtained by direct inoculation 
on the original plant. 

3) The micro-organisms of the four plants of the pea-vetch group re- 
spectively may be used for cross-inoculation. In the garden pea and the field 
pea, however, the nodules pioduced by cross-inoculation were not so 
vigorous as those caused by direct inoculation of the specific organism. 

4) In the cowpea group cross-inoculation produced nodules in each 
case except when Japan clover was inoculated with the micro-organisms 
of the cowpea. In all cases the roots of J apan clover produced few nodules. 


690 - Patents concerning Fertiliser. - See No. of this Review. 


700 - Chemical Constituents of the Cotton Plant.— 1 Vieholv ,\A,cnRRNOFij y .H.,and 
Johns C 0 , Chemistry of the Cotton Plant, with Special Reference to Upland Cotton, 
in the Journal of Agricultural Research , Vol XIII, No. 7, pp. 31S-3.V Bibliography of 
10 Publications, Washington, May 1 1, rgi N - II. .Stanford, E. K. and Viehoevlr, A , Che- 
mistry and Histology of the Glands of the Cotton Plant, with Notes on the Occurrence of 
Similar Glands in Related Plants, Ibid , Vol XIII, No. 8, pp 410-435 g Plates -f Bib- 
liography of 1 (j Publications. Washington, May 20, rgi8. 

I. — Chemistry of the cotton plvnt with special reference to 
Upland cotton. — The principal aim of the work under consideration was 
to isolate the substance so strongly attractive to the boll weevil (Anthono- 
mus gumdis) which does such great damage to Upland cotton [Gossypium 
hinutum ). It is the first of a series of studies made by the Bureau of Chemistry 
of the U. S. Department of Agriculture on the chemical constituents of the 
cotton plant. A description is given of the methods used for isolating 
the glucosides of the plant and of their hydrolysis products, together with 
an account of the preliminary investigations of an essential oil isolated from 
the plant which proved very attractive to ttoe weevil. It w r as found that 
leaves and flowers from which the petals have been removed contain querci- 
meritrine and isoquerdtrine. No trace was found of gossypitrine or gossv- 
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petine which, however, were isolated from other species and varieties of 
cotton. 

The essential oil isolated from Upland cotton differs from that isolated 
from the bark of the roots of G. herbecenm. It distils at between 200 and 
300°C, leaving a black empyreumatic residue. The fractions which distil at 
the lowest temperatures vary in colour from yellow to greenish yellow. The 
colour of those distilling at higher temperatures varies from blue green to 
dark blue. 

II. — Chemistry and histology of the glands of the cotton plant, 

WITH NOTES on THE OCCURRENCE OF SIMILAR GLANDS IN RELATED PI. ANTS. — 
The glucosidcs, essential oil, and several other substances described in'the 
preceding work were largely localised in the internal glands, which are very 
numerous in nearly all parts of the plant. A study was therefore made of 
the presence, formation, structure, and content of these glands. They dif- 
fer distinctly from the nectanus which occupy a superficial position and are 
clearly localised. 

The internal glands of Jvsigenous formation occur in the primary cor- 
tex, the leaves, flowers, and seed of Upland cotton. The secondary cortex 
contain^ glands of a similar type. Some of these are derived from the de- 
velopment of a single cell. In the part of the plant exposed to the light 
the glands are surrounded by an envelope of flattened cells containing antho- 
cyanine and contain quercetine (probably partially or completely irf^he form 
of its glucosides, quercimeritrine or isoquercitrine), essential oil, resins, and 
perhaps tannins. The glands which are not normally exposed to the light 
are surrounded by a layer of flattened cells w hich contain gossvpol but no 
anthocyans. The gossjrpol forms in the glands of the growing corolla ; 
if they are exposed to the light this body is replaced by quercimeritrine. In 
the opening cotyledons the gossvpol undergoes a change, probably as a 
result of oxidation. The product formed is not quercimeritrine. 

Internal glands are always present in the different species of Gossypnim. 
They are also found in the related species 7 'hespesta, Cienfuegosia , Enoxylon 
and Inpenhonrta. In addition Upland cotton has four tj^pes of glands which 
act as nectaries. 

701 - Comparison 0! Percentages of Nitrogen in Tops and Rootsof Head Lettuce Plants. 

— Noyiss H A , in The Journal of Industrial and Fn inecrinc C hemtstry, Vol X,No. 8 , 
pp 621-624 4 - 2 Diagrams, Easton, Pa., August, 1918 

Having found very great variations in the nitrogen content of lettuce, 
the author made analyses of this plant grown under glass, a) in very poor 
sandy soil, b) in sandy soil mixed with partly rotted horse manure in the 
ratio of 3 : 2, c) in fertile sandy loam, with and without the addition of horse 
manure, sodium nitrate, a phosphatic fertiliser, and potassium chloride. 

An analysis of the different crops showed the nitrogen content of let- 
tuce grown in various soils to differ greatly, and the various fertilisers to 
vary the nitrogen content of the lettuce in the same soil. The same 
fertiliser, however, has not a similar effect on the nitrogen content of 
plants grown in different soils. 



^GRICUVTURAL CHEMISTRY 653 

In lettuces grown in fertile silt loam and those grown in sand to which 
manure has been added there was less difference in the nitrogen content of 
the roots than in that of the aerial parts. In sand to which manure has 
been added together with various fertilisers, to a nitrogen content equal to 
100, the nitrogen content of the heads varied from 105 to 132. The nitro- 
gen content of the heads is however, not in constant ratio to that of the 
root. Taking the nitrogen content of the roots as 100, the closest ratio to 
that of the heads was 100 : 105, and the widest 100 : 23b. 

Phospliatie fertiliser must be considered as decreasing the nitrogen 
content of the lettuce heads in the three ‘'oils and slightly increasing that 
ol the roots grown in sand. 

702 - Researches on the Toxic Principles of the Seed and Oil of the Physic-Nut Tree 

(Jatropha C ureas L.) (1). — Heim, F and RuixiER,in the Bulletin del 'Office colonial, 

Year XII, No. 134, pp. 96-110 Paris-Melun, February 1910. 

Experiments made at the ** Service deludes des productions colo nudes " 
of the French Colonial Office seem to show that at least two poisonous 
substances occur in the **eed of Jatropha ('ureas. 

The first, coni ained in the oil, has a necrotic action when a small quantity 
is injected, but its effects are soon fatal for white mice injected subcuta- 
neoush with a dose of ice. This substance, destroyed by heating at a tem- 
•perature of xoo°C for an hour, is not destioyed by being heated for 15 mi- 
nutes at the same temperature. 

The second is contained in the seed coat. It is not necrotic but congestive. 
A dose of 22.5 mgm. is fatal for white mice of iq-20 gm. iti 15 to 2O hours. 
Insoluble in alcohol at ()6°, it is soluble in water and destroyed by being JieaL- 
ed to K)o°C. in aqueous solution, even if this heating does not exceed 15 
minutes. 

The authors had not a sufficient weight of these products available 
to be able to study their nature. 

Can we conclude from the facts observed that there is 110 toxalhuminin 
the seed albumen of the Physic nut t ree ? Although the authors' experiments 
were negative in this respect, they do not consider that they can give a 
definite conclusion on this point. It may be, in fact, that the product 
employed (ether) to extract the oil from the albumen has coagulated the 
poison of albuminoid nature, and if it exists, has made it insoluble and, 
consequently, it has not been observed. 

703 - Chemical Edaphism. — Am\nn, I (Reports of meetings of the Vainloihi* Society of 
Natuial Science, ordinary meeting on Novemt>er 27, 191H), in the Archtiu s des Sciences 
Phvsiques et ft at ur tiles , Yeai CXXIV, pp 143-1 H- Geneva, March-April, 1919 

Communication on chemical edaphism, that is to say on the relations 
existing between the chemical and physico-chemical properties of soils 
and the vegetation they bear (1). The author describes the method he em- 
ploys to study the chemical reaction of soils^the presence or the absence of 

(1) On the subject ot the oil of the Physic -nut (Pulza-Oil) sec R. Sr pi. 1917, No 853. (Ed) 
(1) See R , 191** No 1606 (Pd.) 
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free OH and H ions, by means of a especial indicator," Amann’s pan-chroma- 
tic indicator ", prepared by the author in his laboratory. This study per- 
mits us to distinguish, among plants and plant associations, the four fbllow- 
ing categories : 

Bastfihiles , growing only on soils with an alkaline reaction (OH ions) ; 
oxyphiles, growing only on soils with an acid reaction, neutro bhilcs , growing 
only on neutral soils ; indiff events, living indifferently on various soils. 

As regards the demands of plants in connection with lime, it may be said 
that in general caleiphiles are basiphiles, calcifuges are oxyphiles or neutro- 
philes but the coincidence between the two series is far from perfect, and 
there are numerous exceptions. 

Application of this new method of soil-study, simple as it is in practice, 
is capable of furnishing exact information regarding the requirements of 
plant species and associations relatively to a property of the soil which must 
be considered of great importance to the vital chemistry of the plant. 

704 - Influence of Environment on the Loss in Weight and Germination of Seed Po- 
tatoes during Storage. — Butler, < >., in the J ournal of the A merican Society of Ayr onomy, 
Vol XJ, No. 3, pp. 114*118 3 Tables. LancaM;er, Pa., March, iyio. 

Potatoes generally lose fioui 10 to 16 % of their w r eight when preserved, 
and the tubers germinate for a long time before it is possible to plant them. 
The author attempted to discover what factors might be applied ife order 
to reduce the loss in weight and retard germination, and found them to be 
the temperature, oxygen supply, and the moisture ol the air. 

\t a temperature of 8.82° C. the loss in weight of potatoes increases 
rapidly with the nunibei oi days they aie preserved, but at a temperature 
of j.74°C. the loss in weight practically ceases after the 120th day. This 
may be attributed to the fact that the starch is rapidly hydrolysed when 
the temperature sinks below 8°C. thus compensating more or less largely 
for the losses in weight due to transpiration and respiiation by gains in 
weight resulting from the accumulation of sugar. Prom the point of view of 
loss in weight it is, therefore, advantageous to store seed potatoes at a low 
temperature. 

Loss of w eight is, how ever, also partly due to respiration. Consequently 
a diminution in oxygen must, by reducing respiration, involve a reduction in 
the loss of weight The author made the following experiment on this 
subject: — The tubers were placed in three narrow -necked bottles. The 
first bottle, closed with cotton wool, allowed free diffusion of the gases. 
The second was connected with a siphon which made it possible to legulate 
the air, 8 % of which w'as renewed daily. Tlie third bottle was fitted with an 
apparatus similar to that of the second, but only 0.8 %of the air was renewed 
daily During the experiment the temperature varied from 8 to io°C. 
At the end of ninety days the air in the bottles w^as saturated w^th steam, 
but tlie tubers were sound ; those in the first bottle had germinated and lost 
1.55 ° 0 ot their weight, those in the serond bottle had only just begun to 
germinate and had lost but 0.72 % of their weight, finally those in the third 
bottle had not germinated and had lost only o 58 % of their weight. 

[fil-m] 
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It is, therefore, possible to avoid loss in weight by decreasing the amount 
of oxygen present, and the preceding experiment shows that asphyxia does 
not occur at 8° or io° C. even when the air is only renewed at the rate of 
0.8 % daily during qo da vs. 

The author undertook another experiment in which the tubers were 
exposed to an average temperature of Q.3i°C. in an atmosphere poor in oxy- 
gen. Under these conditions the tubers only germinated at the end of 207 
days. Germination is, therefore, more retarded by preservation at 9.3 i°C. 
in an atmosphere poor in oxygen than bv preservation at 3.74°C. in a free 
atmosphere even though, in the second case, the losses are slighter. 

The loss in weight of the tubers during storing is distinctly influenced 
by the moisture in the air. This is a yet more important factor than that 
of temperature, for whereas a lowering of the temperature from 8.82° to 
3. 74 0 only reduces loss in weight 1 .8 times at the end of 120 days. A modifi- 
cation in the water-content of the air changing the atmosphere from a dry 
one to a moderateh dry one reduces the loss in weight 2.7 times after the 
same number of days. 

Both an excessively saturated and an excessively dry atmosphere must 
be avoided, the first because it induces too intense a transpiration, the se- 
cond because it causes the \ a pour to condense on the surface of the tuber, 
thus favouring the development of moulds. 

705 ^Utilisation of Glucose and Levulose by Higher Plants.— Colin, ii., in the Comptes 

Rendus iL VAcadtmn drs Sciences, Vol. i68 No 13, pp. 6»)7 609. Paris, March jyiy. 

It is known that the reducing sugar of beet leaf offers a different com- 
position in the blade* and in the petiole the ratio <lextrose often less 

levulose 

than unity in the leaf parenchyma, in ci eases all along the median 
nervure and the petiole. The author remarks that it is not a question of 
an isolated fact ; indeed it is reproduced in chicory leaves and in all proba- 
bility in the greater part of plants with fleshv petioles which enclose no other 
carbo-hydrates than crystallisable sugar and its hydrolysis products : glucose 
is inexcessover levulose in tissues deprived of chlorophyll. If the pheno- 
menon is general, it should be easily observable in the stems and etiolated 
leaves supplied by a root or a tuber with reserves of saccharose or inulin. 

The author details the observations he has made on the subject on 
various plants : 

Beet : shoots which are developed on a root sheltered from the light 
receive only saccharose rapidly hydrolysed ; in the absence of any other ac- 
tive substance the extracts should thus be laevo-rotatory if dextrose and 
levulose were found in the same proportion ; but experiment shows the con- 
trary : in etiolated leaves glucose is more abundant than levulose. 

Jerusalem artichoke : tubers of this plant (which contain inulin as well as 
saccharose), put into a cellar in the spring, soon give numerous etiolated 
stems ; the rotatory power of the carbohydrate reserve is thus about 
5o°at I5°C , which corresponds to the proportions of 5 parts of levulose to 
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2 of dextrose. The sap of the stems is none the less sharply dextro-rotatory, 
even after the action of acids or of sucrase. 

Chicory : the root of this plant is much richer in levulose than the Je- 
rusalem artichoke tuber : in spite of this excess of levulose in the root, the 
etiolated leaves contain a mixture of dextrose and levulose the rotatory 
power of which is generally superior to that of inverted sugar. 

It may be supposed that dextrose and levulose migrate with unequal 
speed or that they are unequally utilised (the hypothesis of isomerisation 
is quite gratuitous). 

The concentration of the two hexoses in the cell* is too small for the 
viscosity, and consequently the speed of diffusion, to differ much. In the 
preceding examples the dextrose is used up by the cells less rapidly than the 
levulose. It is best perhaps to adopt the hypothesis ot Brown and Morris, 
according to which " glucose would be burned in the cell in preference to 
levulose, this latter playing the essential part in the building up of tissues 
In reality, it is known that respiration is less intense m the petiole than 
in the blade, in etiolated leaves than in green leaves. 

706 - Researches on the Comparative Development of the Lettuce in Sun and in Sha- 
dow. — Daniel, in the Comptes Rtnclus de V Acadimic des S ounces, Vol. 168, No. 13, 

pp 004-607. Paris, March 31, 1911). 

Certain wild plants exposed to attenuated light tmdeigo modifica- 
tions which vary with the species: the interuodes arc so much the longer as 
the light is feeble, the inflorescence is more straggling in the shade, the repro- 
ductive function is impeded or even annihilated, the form of the leaves may 
be modified, etc. 

The authoi has set himselt to find out how lettuce behaves in full light 
and in half shadow, in the heart stage and when going to seed, when the 
harmony of other factors of growth i* ensured, or w'hen, on the contrary, 
the supply of water varies. He mad<* experiments in 1917, a normal year, 
and in 1018, a year with a dry summer, with lettuces grown from seed from 
a single plant (sprung from a strain selected carefully for 15 years). These 
were planted in soil having the same chemical and physical composition, 
somq exposed to the sun, some in a half light. 

The author states in detail his observations and retail ts. Attenuated 
light transforms orbicular leaves into elongated leaves, and is more harm- 
ful to the formation of the heart the more the light is reduced. If an opti- 
mum is realised for the other factors of development, lettuce behaves just 
as other plants submitted to attenuated light, and there is a very distinct 
correlation between the respective developments of vegetative and repro- 
ductive equipment. If the supply of water is reduced, the inhibitory ac- 
tion of light on growth, is, in half shadow, compensated more or less quickly, 
then annihilated, size is reduced, and at the same time the sexual reproduc- 
tive faculties are rapidly weakened. 

Withiu the limits of the optimum of light, light permits the attain- 
ment of maximum development only on condition of assuring complete har- 
mony of other factors, and in particular the supply of water. This harmony 
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seldom exists at the sea-side, where the spurts of vegetation are more intense 
and more frequent than inland, and when the plant does not succeed in 
establishing it, its size is reduced and its cycle of development is shortened. 
Dwarf size, short life of species on dunes and down, and the necessity for 
them to grow onty in spring and autumn, are due to excess of light and 
heat combined with rapid shortage of water at the beginning of the dry 
periods*. Phenomena of giant growth, frequent at the sea-side, especially, 
in deep humid valleys, and variations in the size of species with seasonal 
dimorphism are gen ei ally due to variation, of light and water supply 
during the growing season, other conditions being equal In this way the 
piedominance of vegetative reproduction and the weakening of the sexual 
value among certain species can be explained. The author also remarks 
that those phenomena are more frequent and more intense near the sea than 
inland. 

707 - Respiration of Stored Wheat. - bailey c h. and gukjar a. m., in ihc journal of 
Agricultural Research, Vol. XII, No. ri, pp. 685-713 -f 7 Pips. -{- Bibliogaphy of 10 Publica- 
tions. Washington, March 18, n>ih. 

The storage of lfirge quantities of grain demands methods not only for 
the eontto! of parasites, but also for the control of damp which causes the 
grain to become heated ajul to rot. This fact has been known since pre- 
historic times, but only at the present time has it been proved to be due 
to respiration. 

At the Minnesota Agricultural Station the authors made a special study 
of the respiratiou of grain which they define as the production of energy 
caused by biochemical oxidation of the organic compounds hastened by 
certain enzymes. As grain is a bad conductor of heat, "the calorific energy 
produced by respiration accumulates within the mass in quantities propor- 
tionate to this respiration, causing an increase in temperature which may 
be very high. 

The amount of heat produced by respiration was determined by mea- 
suring the amount of carbon dioxide given off, thus making it possible to 
estimate the respiratory intensity by Trijog’s method, loir this purpose 
Tri og's apparatus was slightly modified.* The results, expressed in milli- 
grammes of carbon dioxide produced iiia-j hours by 100 grm. of dry matter, 
are collected into tables and represented by diagrams. The respiratory in- 
tensity was studied in its relation to various factors — moisture of the grain, 
plumpness of wheat grains, density and relative soundness of the grain, 
period of dampness, i. e. period during which wheat is exposed to an excess 
of moisture, temperature, amount of carbon dioxide accumulated, respira- 
tion in an oxygen-free atmosphere. 

The results obtained confirm those of other workers and show the spon- 
taneous heating of (tamp grain to be caused by the biological oxidation of 
dextrose and other reducing sugars, and that the greatest expenditure )f 
energy must occur in the tissues in which tlfis oxidation is necessary to the 
formation of new organic compounds. This is why respiration is eithei 
especially vigorous within the embryo or else limited to it. 
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Moisture is one of the determinating factors of respiration and deter- 
mines the relative rate of diffusion between the various tissues of the 
grain. Any increase in the moisture content of the grain, therefore, 
causes a corresponding increase in the rate of diffusion and, at the same 
time an intensification of respiration. The increase is gradual and fairly 
uniform so long as the moisture content does not exceed 14.5 %. When 
this percentage is exceeded, as in the case of plump spring wheat, the 
increase rises abruptly. 

The density of wheat seeds generally increases with the gluten content. 
Gluten absorbs by imbibition more water than does starch. Consequently 
different percentages of gluten result in different degrees of viscosity for 
the same moisture content. The relative viscosity influences the rate of 
diffusion which, in its turn, has a direct influence on the intensity of respira- 
tion. For this reason, when the moisture content is equal, soft wheats 
rich in starch respire more intensely than hard wheats of glassy' structure. 

A comparison of very full seed with shrivelled seed shows that the re- 
spiratory intensity of wheat is influenced by its plumpness. The respiratory 
intensity of shrivelled wheat is twice or three times that of the full seed when 
the moist urr* content exceeds 14 %. Below this figitre the difference is 
not very marked. The great acceleration in the respiration (if seeds 
containing more than 14 % of moisture may be attributed to the higher 
ratio between the germ and the endosperm in\ c jiving a higher ratio l^gtween 
the enzymes and substratum. 

The duration of the period of dampness, or period during which the 
wheat contains an excess ol moisture, is in relation to the respiratory inten- 
sity. It may lie calculated by comparing the respiration of wheat which 
has just been moistened with that of naturally w'et grain or with that of grain 
moistened and stored for various periods of time. The respiration curve 
differs from that of wheat which has just been moistened when the moisture 
content exceeds 1 j %, and the difference is still more marked when the con- 
tent reaches 13 In the case of wheat damped and then stored the amount 

of carbon dioxide given off during respiration is in proportion to the number 
ol days during which the wheat has been stored. 

The temperature at which the wheat is stored influences the intensity 
of the diastatic action, thus increasing the amount of substratum avail- 
able for the respiration enzymes. This is proved by the stronger respira- 
tory intensity of wheat stored at an ordinary temperature as compared with 
that stored at outdoor temperature during the winter. 

The injury done to wheat seed by frosts while the plant is still green 
results in greater respiratory activity of the seeds after threshing. This 
was proved by a comparative examination of strongly or slightly frostbit- 
ten wheat and sound wiieat. The greater respiratory activity of the frozen 
seed is attributed by the authors to inhibition of the symthesis processes 
produced by the trost and the subsequent activity of the hydrolytic eu- 
zymes (luring thawing. 

The accumulation of glucose as a result of the hydrolysis of the starch 
supplies the respiration enzy mes with a larger quantity of substratum. 

[m] 
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Raising the temperature up to 35°C. ^hastens respiration. The diasta- 
tic action exercised on the starch is intensified by raising the temperature, 
but above a certain point it is reduced. 

An accumulation of carbon dioxide in the respiration chamber decreases 
the respiratory intensity. The average intensity of respiration during con- 
secutive four-day periods is greatest during the first period and decreases 
considerably during the following periods. In an oxvgeti-free atmosphere re- 
spiration is reduced. The ratio between respiration under these conditions 
and that which occurs in a normal atmosphere is about 1 : 2.5. 

708 - Comparative Transpiration of Maize and the Sorghums. — Miller e . c . (Department 
of Botany, Kansas Agricultural Experiment Station) and Coffmann W. B. in the Journal 
of Agricultural Research , Vol. XIII, No 11, pp. 570-604, 13 Diagr. -f* 2 Plates. Washing- 
ton, June io, 1918. 

New contribution of the Kansas Agricultural lixperiment Station (1) 
to the study of the relations between consumption of water and formation 
of dry matter in maize and sorghums. Tlic writers describe the experiments 
conducted at Garden City in iqib and in iqiy to determine the relative 
transpiration of maize and the sorghums. 

Pride of Saline maize, Blackhull kafir, Dwarf Blackhull kafir, and Dwarf 
milo were used in iqi(> ; and in 1917, in addition to these, Freed's White 
Dent corn, Sherrod’s White Dent corn, Freeds' sorgo, Red Amber sorgo 
and Feterita weie used. The plants were grown in large galvanized iron 
cans with a capacity of about uo kilos of soil. The soil used in iqib had a 
water content of 10 per cent and a wilting coefficient of u.r, while the moi- 
sture content of the soil used in iqi 7 w as 22 per cent and had a wilting coqffi 
cient of 15. 1. The moisture content of the soil ‘was kept as nearly constant 
as possible by the addition of water to the cans from three to tour times each 
day during the time of the experiments. The number of plants grown in 
each can w as reduced to one plant for each of the varieties of corn, Blackhull 
kafir, and Red Amber sorgo, while the number of plants of Dwarf milo, 
Feterita, Dwarf Blackhull kafir, and Freed’s sorgo varied from one to three 
to each can. 

The transpiration was determined in most of the experiments every 
two hours from 7 a. 111. to 7 p. m. Kach ^experiment extended through 
two 01 three days. The cans were weighed on scales of the platform type 
with a carrying capacity of 180 kilos and were sensitive to about 5 gm. 
In iqib the cans w r ere placed in the open on the surface of the ground, but 
in iqi7 they were placed in a pit in the centre of a plot that was planted 
with maize. The pit was of such depth that the tops of the cans were on a 
level witli the surface of the ground. 

The amount of w r ater transpired per plant in a given period stood, with 
the exception of Dwarf Blackhull kafir in 1917^11 the same relative order 
as the extent of leaf surface. The amount of w ater transpired per plant, 
however, was not proportional to the extent of leaf surface. Blackhti 1 ! 
kafir and Dwarf Blackhull kafir always had the lowest rate of transpiration 
per unit of leaf surface in the experiments in which these plants were used. 

(1) See R. Dee. 1917, No. 1135. (Ed.) 


[ 701 - 1 •»] 



PHYSIOLOGY OK PLANTS 


660 


All the varieties of maize used always transpired more water per plant dur- 
ing any given period than any of the sorghums. Their rate of transpiration 
per unit of leaf surface was, (with the exception of the kafirs), always much 
lower than that of the sorghums. The rate of transpiration per unit of 
leaf surface for Feterita, Dwarf milo, Freed's sorgo, and Red Amber sorgo 
was much higher than that of the maize plant under the same conditions. 
This difference in the transpiration rate of maize and the sorghums was more 
marked when the plants had reached their full leaf development and the dif- 
ference in leaf surface of these plants had reached a maximum. The differ- 
ence in the transpiration rate per unit of leaf surface was also more evident 
under severe climatic conditions than under conditions where the evapora- 
tion was low. 

The results of these experiments with maize and the sorghums seem to 
indicate that in most cases a small leaf surface is the most important fac- 
tor in reducing the loss of water from these plants. The maize plant is not 
capable of supplying its large extent of leaf surface with a sufficient amount 
of water to satisfy the evaporating power of the air, and as a result its rate of 
transpiration per unit of leaf surface falls below what it would be if the needed 
amount of water was supplied. The sorghums, on the other hand, wdth 
their small leaf surface are able to supply water in amounts sufficient to 
satisfy the evaporating power of the air, and as a result, their rate of trans- 
piration per unit of leaf surface is higher than that of the maize. 

709 - Sterility in the Strawberry. — Valleau W. D. in the Journal of Agricultural Research , 

• Vol. XII, No. io, pp. 6 iv 6 bQ + 4 Kigs. -f- 6 Plates 4 * Bibliography 0144 Publications. 

Washington, March, n , 1 qi 8. 

The investigations described were made during the four years 1973-T017 
at the Agricultural Station of Minnesota with the object of finding a plaus- 
ible explanation of the abortion of pollen so frequent in plants of hybrid 
origin. Sterility of the pistil and abortion of the anther, which result from 
n strong tendency of the Frugaria genus to dioecia were also studied in wild 
species and cultivated varieties of strawbern . 

All parts of the flower of the Fraparm genus are pentamcrous with the 
exception of the pistils. The sthmens are arranged in three whorls' - 1) The 
external parapetalotis series of ten stamens : 2) the centre antipetalous 
series of five short stamens, 3) the internal antisepalous series of five sta- 
mens. The increase in the number of stamens is caused by an addition 
of five (or multiple of five) stamens to the antisepalous or antipetalous se- 
ries, while the decreases in this number are due to the disappearance, first 
of the antipetalous series, then of the antisepalous series. The x^arape- 
talous series appears to be constant. The decrease in the number of the 
stamens is in no way connected with dioecia. There is, however, a positive 
correlation between the position of the flower, the number of its parts and 
the size of the fruit 

The w T i1d species of Fragaria of North America, from which the strawr- 
berries cultivated on this continent are derived, are mostly diecious. The 
pistillate plants hear staminodia which rarely reach the stage of pollen 
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mother cells. The staminatc plants, however, bear pistils which, at first 
sight, appear perfect, but which are rarely capable of functioning. 

In a few wild Fragarui Virgntuma plants which appear sterile the de- 
velopment of the pollen continues to the stage at which the tetrads divide, 
or a little beyond this stage, to the liberation of microspore, when the con- 
tents of the anthers are completely broken up into an oily mass. In other 
cases part of the microspores of an anther develop normally and the other 
part is subjected to the disintegration already described. Finally, in other 
plants, soon after the liberation of the rnierospores, which is followed by 
their very slight development, there is a complete abortion of the pollen 
of the same type as that of the hybrids. 

In wild st raw! »erries these types all seem to express, in different manners, 
a tendency to dioecia, and no hybridisation occurs. Similar types of anthers 
are common in certain cultivated strawberries on the first flow r ers of an 
inflorescence, specially at the beginning of the season. 

There is a correlation between the position of the flowers and the ferti- 
lity of the pistils. The fettility decreases in the last flowers of an inflore- 
scence to open. The sterility of the pistils causes the pioduction of fruit 
irregular in shape, or even the complete abseuce of fruit (completely sterile 
flowers). The sterilit) of the late-opening flowers of an inflorescence is 
more general in hetm aphrodite flowers than in those having pistils only. 
This seems to sliow T that hermaphrodite flowers are derived from st animate 
flowers of diecious wild varieties. 

In wild T'iag(uni Virgnnana and F. Amencana types considerable quan- 
tities of aborted pollen rue rarely found except in the anthers of the inter- 
mediate type. ( )n the other hand most of the cultivated varieties of these 
two species produce abundant aborted pollen of the type common in hybrids. 
The percentage of aborted pollen grains is not constant either in the differ- 
ent flowers ol one variety or in the diffeient anthers of one flower, but .seems 
to vary as much in the second case as in the first. 

In varieties of strawberries with a high percentage of aborted pollen 
there occur a certain number of morphologically normal pollen grains capable 
of functioning. This has been proved by germination tests and fertilisa- 
tion tests with subsequent isolation of the flowers in bags. There is no 
proof of the physiological self- sterilit}’ of the Fragana genu*. 

In the partially sterile variety , Minnesota 3, the pollen develops normally 
till the microspore* separate from the tetrad. At this moment all the mi- 
crospores appear normal and similar, but later variations appear, in their 
rate of development, the period of their division from the nucleus and their 
individual capacity for normal development. At all the stages of their 
development rnierospores are lound in various states of abortion. In Fra - 
garia Virvumava, however, development is as regular after the liberation of 
the rnierospores as previous to it. 

This marks the beginning of a garnet ophytic generation independent 
of the metabolic development processes. The individual rnierospores float 
in a homogeneous nutrient medium supplied by the sporophy te, but the uti- 
lisation of this food in the metabolism of the cell depends on the indivi 
dual organisation of the microspores. 
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Many workers have shown that the specific combinations of chromo- 
somes are a powerful positive or negative factor in the individual develop- 
ment of plants and animals. In plants such as strawberry varieties, hete- 
rozygous for many factors, numerous new chromosome combinations occur 
for the first time in the microspores. The differences observed in the rate 
of growth, in the period of division of the microspores, in the growing capa- 
city of the cytoplasm, and also, in many cases, in the incapacity for normal 
development, appear to be the external manifestation of differences in the 
capacity of these new chromosome combinations to cause the metabolism 
of the cell to progress. 

710 - Foundation of a Selection Station auxiliary to that of SvalSf in J&mtland, Sweden. 

— Siden, J. E., in Svcnnes Uk odes for enings Ttdskrtft, Year XXIX, Pt. 1, pp. 24-27. 

Malra6, 1919. 

The foundation of this auxiliary Station (situated in the commune of 
As, to the north of the town of Ostersund) with buildings and experimental 
fields ot its own, suppli^ a great need and will certainly have an advanta- 
geous influence on the agricultural development of J iimtland 

In this region the work of selection depends upon two series of factors : 

1) 'Igrogtofaziuil factors. - The greater part of the agricultural soil 
of Jamtland comes from the weathering of Silurian rocks ; it is rich in lime, 
fertile, and favourable to the development of cereals and fodder plants, pro- 
vided that types which arc early and resistant to cold aie to be obtained. 

2) ( hmatiC faitms. - During the summer differences of temperature 
depend much moie on altitude than on latitude; so that thermic contiasts 
arc much greater between the plain region in the east and the hilly region 
in the w'est than between the extreme districts of the south and north of 
the province. 

An idea of the distribution of crops in Jamtland can be obtained from 
the appended Table, which indicates also, by way of comparison, how crops 
are distributed in the region of Norland and in the whole of vSweden. 

In Jamtland the principal crops are fodder plants, grown chiefly in 
artificial meadows, which give large yields, thanks to the richness of the 
soil in lime. One of the obstacles to the extension of the cultivation of 
the best fodder plants, for instance clover, is the harshness of the climate, 
w'hieli often seriously diminishes the crop. 

Another great inconvenience is the use of seed coining from the south 
of Sweden and sold without any guarantee of origin or puritv. One of the 
principal tasks of the new Station then will consists in selecting types of clo- 
ver and other fodder plants which are especially suited to local conditions ; 
to augment their earliness and resistance and to supply agriculturists 
with trustworthy guaranteed seed fable ftag. 663). 

The cereal most cultivated in Jamtland is barley and the favourite 
variety is Norrbotten 0-row ed. In some localities the Svanhals and Gull- 
korn varieties have been introduced, but they are generally too late, and are 
consequently exposed to the first autumn frosts before having attained 
maturity. I11 the work of selection the chief object must be earliness even 
if it is obtained at the expense oi productivity . 

[Tot-m] 
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71 1 - Selection Work with Winter Wheat at the Station of Ultuna, Sweden. — 

Torssell, R., in S vertices Vtsddeforenin^s Tidskrift, Year XXIX, Pt. 1, pp. 10-13. Malm6, 
1919. 

The auxiliary Station of Ultuna (to the south of Upsala) serves the 
region of Malaren, the lower zone of the territory of Pelarne and the south- 
ern districts of ('astrikland. 

Among the plants submitted to selection and hybridisation, winter 
wheat holds one of the lirst places and its cultivation could be extended 
with advantage ovet \ast expanses of good wheat land. 

The climatic conditions, on the contrary, are very unfavourable ; 
the shortness of the growing season constitutes a serious obstacle to the 
work of the selector, who must limit the choice of material for study 
to the most early t\ r pes. 

For a long period numerous comparative cultural experiments have 
been made with some 01 the best w heats obtained at Svalof, such a ; Re- 
nodlad Squat ehead, Bor, Ris, Igris and Pudel, whic" have given good 
results ; but finally these have been totally replaced by the new types 
of the Thule series, created specially for Mid Sweden. 

From the beginning of the work it was seen that, to arrive at posi- 
tive results, it was necessary to have recourse to the old pubescent native 
wheat, which has a high degree ol resistance to cold and at the c ame 
time is very early (Uganda hardiga ludnri l'intvetet ”). I11 the work 

of selection the following two methods have been pursued : - * (1) ge- 
nealogical selection (by pure lines) of native wheat ; ( 2 ) crossing of this 
wheat with exotic wheat 55 remarkable for their high productivity. 

Work of crossing. - In 1005. at Svalof, a beginning w'as 
made by crossing native wheat and Pudel (this last relatively resistant 
to cold and a good producer) ; from these crossings the series of Thule 
wheats is derived. 

In 1914, after four years of cultural experiments at Ultima, Thule 
was put on the market and, in 1917, another type appeared, produced by 
subsequent selection from the same material, that is to say Thule II. 

Thule I and Thule II were both created at Svalof, but meanwhile 
some of the experimental seed taken to Ultuna to be submitted to 

[11 #-111] 
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selection gave rise to new and valuable types, notably Svea wheat, still 
more resistant than Thule II to the severity of winter. All these newjy 
created varieties, although very good from the point of view of yield, of 
strength of straw and oi resistance to rust, are not yet so early and 
resistant as the native varieties. 

In order to obtain types which, while retaining the productivity 
of Thule 'II, possess to a higher degree the resistant character of native 
wheat, rehybridization of Thule with this native wheat has been carried 
further. 

The products of this crossing are at present under examination ; 
and so far they are considered very promising. 

Genealogical selection. - - In resistance to blight, strength of 
straw, and productivity, the native types, while leaving on the whole 
much to be desired, present great, individual differences both fixed and 
transmissible, which give opportunity for improvement by direct 
selection. 

The native wheats of Svalof selected from pure strains (the “ vSvalof 
renodlade Samiiielsvete ”) are worthy of note, although the best types 
have not yet been put on the market. 

At Ultima numerous attains and families of native wheats derived from 
various provinces of Sweden, as far as Norrland, are on trial. For example, 
wheats from Filholm, Tornerud, Latoq), native wheat from V&rmland 
and Y&stemorrland. These last two have given the best results. They 
are distinguished, iu fact, lroin common native wheat (“ vauliga Sammets- 
vete ”) not only by their greater pioducti vitv, but also by a higher degree 
of resistance to rust (especially Yasternorrlaud) and by the strength of 
the straw (especially Yarmland). 

Improved native types, which can be classed among good wheats, 
offer excellent material for further work of selection and hybridisation. 
Several crosses have alreacty been made between these types and the 
Sven and Thule varieties at Ultima, and the products of the crossing 
are at present under examination. 

The following are some comparative data on the productivity of 
Ultuna wheats furnished by a series ol cultural experiments : 
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Sol (a high producer) and Pansar (very resistant to rust), cannot, 
by reason of the climate, penetrate into Svealand, but it may well be 
that, in the future, with suitable recrossing, these excellent wheats may 
become more resistant, and be able to withstand the climatic conditions 
of Malaren. 

712 - Hybridisation and Selection of Wheat, Oats, and Barley in the Interior of 
Alaska ( I ). — Okorgkson C. C, I Wheat, in the Report ot the Alaska A ricultural 
Experiment Stations , i<u7, pp. ami 6?-bs ■ - IT. Oats Ibid , pp ^5-26; III. 

Barley, Ibid. t pp. 46-49, p. 6 2 . Washington, 1919. 

I . — Wheat. - —The results are given of a series of experiments on ac- 
climatation, selection, and hybridisation of different varieties of spring and 
winter wheat hi the interior of Alaska, at the stations of Rampart in the 
Yukon Valley, and Fairbanks in the Valley of the Tanana, a tributary of 
the Yukon. 

Winter wheat.-- In both centres the results of the experiments with 
winter wheat were definitely negative. During the winter of 1917 Khar- 
kov wheat, the sole variety of which some hope still remained, was complete- 
ly destroyed by the cold. 

Spring wheat — For spring wheat the situation is better, and contrary 
to all expectations, the results of the last years gave better hopes for the 
future. Romanov and Marquis wheats, which, however, deserve to be 
subjected to new tests, were left aside, and attention concentrated 011 the 
recently-introduced Siberian types. The H. G. and Chogot varieties, 
are both extraordinarily early wheats (90 days' vegetative period) and are 
able to ripen their seeds regularly every year. In 1917 Chogot proved ear- 
lier than Rampart and H. G. at Fairbanks. Although it was not possible 
to realise a subsequent improvement, the results obtained with these Si- 
berian wheal » aie already such as to assure a good grain harvest each 
year, even in these high latitudes. 

Of the hybridisation tests made to unite in the best proportions the 
characters of earliness, productivity, and good quality of grain, the most 
promising results were obtained with the crosses Chogot X Marquis and 
Chogot X Romanov. In each case the hybrids were earlier than the la- 
test parent (Romanov and Marquis), and it would doubtless prove possi- 
ble to fix the characters which still h ive a tendency to dissociation and to 
obtain ty]>cs particularly well adapted to the districts in question in the 
interior of Alaska. 

II. — Oats. — Although Finnish Black, Norwegian, and South Dakota, 
all three black oats, have given relatively satisfactory results, they are 
still far from the desired type capable of rqxming its grain each year. The 
degree of earliness still has to be increased. 

Copperfield is a grey oat with really valuable characters. It is, how- 
ever, still over-late and is thus exposed to the first autumn frosts before 
the ripening stage is ended. 

Toholampi (a type of Finnish Black) is of fine growth and has open 
panicles. 

(1) On hybridisation and selection of cereals in Alaska, see R. t April 1918, No. 405. (Ed.) 
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The cross Copperfield X Toholampi gave descendants which, though 
not yet fixed, are earlier than either parent. In 1917 complete ripening 
took place on August 20th. These hybrids have received the distinctive 
number of 25 a. 

Very promising material (No. 36 a) was obtained by crossing Black 
Tartarian X Yakoutsk (G. I. No. 498). Almost all the hybrids ripened on 
August 27th, 1917 (two weeks before Black Tartarian). At the same time 
they showed very vigorous growth and yellow, well-developed grain. In 
these hybrids the yellow' colour of Yakoutsk was absolutely dominant over 
the black of Tartarian. 

The series No. 25 and No. 36 represent two types of oats which appear 
capable of ripening regularly each year in the interior of Alaska. 

Some of the No. 25, a hybrid series (Copperfield X Toholampi) X 
South Dakota (G. I. No. 637) are still being tested. They are very early 
but still far from stable. The investigations reported were all carried out 
at the Rampart Agricultural Station at 65° 30* of northern latitude. 

III. — Barley. — The types of barley adapted to Alaska must be early 
and hull-less. The hybrid 19 b (derived from the hybrid I a X S. P. I. 
No. 12 709) would satisfy these requirements very well. It reaches a 
height of 48 inches, has strong, stiff straw, smooth grain, and is long and 
straight in the ear. The absent awns are replaced by mucrons. Tbelargest 
ears of the iqo variety have 90 to 78 caryopses and rq>en in 100 days. 
This series of hybrids will be subjected to selection. 

The hybrid 14 a (S. F. I. No. 19 851 X Abyssin) is also w r orthy of note. 

The specimens belonging to these types vary greatly in colour, from 
yellowish white 1o yellow and dark blue with purple shades. Awns are 
absent. Among the specimens of this series now being examined, the type 
2-2-1 -2 deserves special mention. It is a two-row barley with smooth 
grain, no awns, stiff stiaw, reaching a length of 46 inches, with ears over 
3 inches long containing 32 thick caryopses. This hybrid will be repro- 
duced. Anothei promising hybrid is the six-row 28 e (=- hybrid 14 e x 
Hansen). Many of the plants are bearded, but it is lio]>ed by subsequent 
work to eliminate this fault whilst still preserving the best characters. 

Of the numerous crosses studied only a few' deserve to be retained. 
They are superior to the varieties tested hitherto and justify all the work 
expended on them. 

713 - Contribution to the Technique of the Selection of Rye.-— heribkrt-nilsson,n., 
in Nor disk J ordbrttgforskntng, Parts 1-2, pp i-g. Copenhagen, iqiq. 

It has been found, from several hundreds of observations, that the de- 
gree of self fertilisation in rye is very low r : from o to 5 %. It is not rare, 
hov\evei, to see isolated plants, submitted in consequence to compulsory 
self-fertilisation, behave like wheat or oats and give a relatively liigli per- 
centage of setting. The frequency of these individuals may be 1 or 2 %. 
In such a case the character of self-fertilisation is hereditary, as is shown 
in the following Table, w r hich gives data concerning three successive 
generations 

[ 711 - 71 *] 
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Behaviour of the progeny of a self-fertilised rye plant as regards 
their self -fertility* 
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Unfortunately self-fertile plants eamiot be selected as a starting point 
for important new varieties, b> reason of a rapid degeneiation of chaiacter 
which is obse r \ed in successive generations. Although the degiee ol auto- 
fecundity remains high, the seeds are small and defouned, the tillering 
is insufficient, the stems are fragile and tend to be dwarfed. Self-ferti- 
lisation and autovitality constitute in these cases two distinct characters 
which cannot coexist, so that a piolonged isolation from generation to 
generation leads to a progressive degeneration of the vitality of indivi- 
duals. So much for the isolation of individuals (where each individual is 
always feitilised by its own pollen). 

For the isolation of populations a choice is macle of one plant, for 
example the Petkuser variety of rye Its seeds are sown at such a distance 
from other populations, as to exclude contact with their pollen wdiile 
individuals of the same population can easily fertilise each other. If 
this procedure is continued for a series of generations the same phenome- 
non is repeated as for isolated individuals ■ that is to say a progressive 
diminution of yield. 

It must be concluded that selection by puie descent (necessitating iso- 
lation) is impossible in the case of rye. * 

It can now be asked whether it is possible or not to maintain vitalitv 
without sacrificing the differentiation obtained by isolation. The author 
thinks he has practically solved the problem by the following proceedure * 

[ns] 
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by crossing two individuals of the third and fourth generation and belong- 
ing to two different strains and already very degenerated (with very fragile 
straw and of a height equal to half the normal), there are immediately 
obtained, in the first generation, robust and entirely normal descendants. 

Analogous results are obtained on repeating the operation for two 
different, isolated populations. In this case the products of hybridisation 
are even sometimes endowed with a degree of productivity superior to 
that of the original species. It is, however, certain that with hybridi- 
sation a part of the differentiation obtained by means of isolation is lost ; 
but this loss is so much the less acute as the degree of differentiation 
obtained is higher and as the contrast or incompatibility of positive cha- 
racteristics is feebler. By aid of a methodical series of hybridisations and 
by following the ordinary rules, there may even be created types in which 
the combination of the factors of productivity is better than in the two 
parents. 

Such a procedure certainly admits of the unforeseen and can, in so 
far as concerns the combination of characters give entirely negative re- 
sults. But other methods supplying a remedy for the diminution of 
vitality due to isolation, are not known up to the present. 

Conclusions. - (i) A beginning is made by practising indivi- 
dual selection by pure strains during 3 or 4 generations so as to beable 
to isolate with certainty various isogenous types % 

(2) In a second period types aie crossed to obviate phenomena of 
degradation which have become rapidly accentuated 

(3) By the aid ot successive and methodical selection the best com- 
binations are isolated in practically homozygotic conditions 

714 - First Selection of Rice made at the Laboratory for the Study of Cereals at 
Saigon, Cochin-China. — Carle, Edmond, iii the Bulhtin a’rtcole dc VInsUUit scien- 
tifiijuc de Sn/ -oft, Year 1 , No 3, pp 71-87. Saigon, March, igir> 

This work, commenced in 1912, comprises — (1) gathering and 
classification of material; (2) Choice of grain ; (3) genealogical selection. 

Gathering and classification of material. — With the colla- 
boration of the Administrators of the Provinces and ot some planters, the 
Laboratory ot Saigon has been able, in two years, to get together a col- 
lection of rice, w T hich, it not complete, is at least most important, for it 
includes 700 to 800 varieties. As soon as it was received, each variety 
(accompanied by a label with particulars concerning name, source, date of 
collection, length of vegetative period, etc) was classified and ticketed. 
It was ascertained thus that the number of realty distinct varieties was 
much ^mailer than at first appe red, certain identical varieties bear- 
ing diilerent names according to the places of origin. To establish the 
synonymy of varieties more satisfactorily, to study each ot them and at 
the same time select the best, a series ot cultural trials was made 
on small plots, followed by the study of the grains obtained. The whole 
of these researches comprised the following series ot operations : 

(1) Agricultural study : Cultivation ; Sowing time , Time of flower- 
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i ng ; Time of maturity ; Duration of life ; Yield per hectare ; Weight 
of one hectolitre of grain ; Weight of 1000 grains ; Number of grainS'to 
the ounce of 25 grammes. 

(2) External study of the grain. — Form, (long, medium, round); 
Dimensions (length, breadth) ; Colour of the kernel. 

(3) Study of the kernel after decortication by hand . — Appearance 
of the kernel (bard or not, transparent or opaque). 

(4) Botanical and micrographical study. — Stem ; Leaves ; Flow- 
ers ; Ears ; Germination of grain. 

(5) Chemical study. - - Research on the nutritive principles, 
Classification in varieties good for consumption, or suitable for the ma- 
nufacture of alcohol. 

(6) Commercial study. — Homogeneity; Weight of kernels after 
decortication ; Weight of husk ; Fitness for polishing. 

Choice of grain. — In Cocjiin-Chiua one sign of degeneration in 
numerous varieties, due generally to the primitive cultural practices of the 
natives, is the red colour of the tegument of the grain. This colouring 
has two principal inconveniences : (1) at the moment of maturity many 
red grains fall before or during harvesting, in consequence of their feeble 
adherence to the rachis, which may cause a considerable loss in certain 
cases ; (2) red rice gives a smaller yield in polishing for it necessitates 
a greater wear of the tegument to obtain the pure white colour. 

Varieties of rice with red grain may have other characteristics 
identical with those of the principal cultivated varieties and present 
only faults of red colouring and liability to fall ; on the other hand the 
proportion of red grains may reach 100 % in certain varieties. 

These facts show the necessity of eliminating all the red grains from 
the seed, fo they leproduce this character easily ; but this sorting would 
be too costly it it were practised on varieties cont ining too manv red 
grains, it is best then to do it only when the proportion of red grains does 
not exceed 20%. To this purpose the ** Cfrtani ” table is used, by 
which distinction can be made between transparent grain? (good seed), 
opaque grains, red grains, grains with deteriorated starch, etc.), which 
are rejected. 

The operations of sorting varieties after culture, in view of their classi-* 
fication, have permitted the putting aside of a certain number which it was 
of interest to select by scientific methods. These are Hue-ky ; Ra-inay ; 
Cadung Baria ; B6ng-dua ; Phung-tien ; N&ng-gong-trang ; T&m-vuoc ; 
Nang-sd ; Cadung-bap ; Cadung- Coco ng ; N&ng-meo. 

These are in general varieties of rice with more or less round grains 
(Gocong type), which are the best for obtaining the finest rice. 

Genealogical selection. — Except for some differences in detail, 
the method employed is the same as at the agricultuial Station of Tjikeu- 
meuh (Java). * 

First generation. — From a plot sown with seeds which had been 
already selected for several generations, the finest plants, distinguished bv 
their vigour, their tillering, etc., were taken. They were harvested 

[ 714 ] 
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parately, and then studied at the Laboratory to ascertain the number 
and weight of the panicle of each plant (tuft). Afterwards the 15 beat 
tufts were chosen and numbered. 

Second generation . — From each of the 15 numbered tufts 100 grains 
were sown, spaced out 20 cm. apart is every direction in a separate plot 
(15 plots in all). It was not thought necessary to separate these plots 
by intercalary crops because staurogamy does not occur naturally in rice. 
On the contrary, with a view to compare the plants of the 15 selection plots 
with those coming from unselected seeds (populations), three plots of po- 
pulations were intercalated. 

In all, there were obtained thus 15 X 100 — 1500 selected indivi- 
duals, plus d certain number of plants from the populations. This mate- 
rial was then classified according'to : — quality and dimensions of the grain; 
weight of 1000 grains ; number and weight of the panicles for each plant. 

Third generation . — From each of the 15 selection plots the four 
best types were chosen, and a hundred grains sown on distinct plots. 
There were thus 4 x 15 = 60 plots each containing 100 plants, which 
brought the total number of plants (tufts) of this generation to 60 X 100 
= 6000. At harvest they were classified as betore. 

Fourth generation . — At the moment when the author wrote his art- 
icle this generation was in course of development. 

Conclusions. — From the 2nd. generation there has been ascertained : 

(1) a very considerable improvement in the homogeneity of the 
grains ; 

(2) a slight increase in the weight of 1000 grains, and, consequently, 
an increase in the weight of a hectolitre. 

(3) an increase of tillering, manifested by an increase of the average 
number of stems per 100 tufts. 

(4) certain strains are sharply distinguished by much greater yields 
than those of the average of populati ms ; on the contrary, in the succeeding 
generations it was observed that this special characteristic of heavy yield 
in a given descent had no great fixity. 

In the 3rd. generation , by comparing the yields given by all descents 
in the preceding generation, it has been already possible : 

(5) to classify the strains which appear to have most fixity from 
the point of view of heavy yield. 

In the 4th. generation it will be possible : 

(6) to isolate a certain number of choice strains. 

715 - Character Inheritance in the Cowpea. — harland s. c , in the journal of Genetics, 

Vol. VIII, No. a, pp. 101-132 + 1 Fig. -f-i 7 Tables *f Bibliography of 7 Publications. 

London, April, 1919. 

The inheritance of the following characters was studied in the cowpea 
(Vigna sinensis Endl = V. Catjang Walp.) ; — 

I. — Colour of the flowers. 

II. — Shape and design of the marking of the spermoderm. 

III. — Colour of the spermoderm. 

tv«4»vie] 
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I.* — Colour OF THE flowers. — There are three principal types of 
colour : 

1) Dark type. — Strong anthocyanine content producing a pre- 
dominant, more or less dark, reddish violet colour which affects the stan- 
dard and the wings inoie especially. The corona is usually colourless but 
sometimes has slight violet markings. 

2) Pale type. --Less anthocyanine, producing slight violet mark- 
ings on the wings, the standard being almost white and the corona co- 
lourless. 

3) White type. — Complete' absence of anthocyanine. The flower 
is white except for a pale greenish yellow shade round the base of the 
standard. 

Results of crosses. — Dark type x pale type. Many reciprocal 
crosses were made. 

In the F v the colour of the flower of the hybrid could not be distin- 
guished in any way, from that of the dark-flowered parent. The dark 
type is, therefore, absolutely dominant over the pale type. 

In the F 2 there was segregation in the Mendelian ratio of 3 dark 
flowers ; 1 pale flower. 

In the F 3 , the pale -flowered plants of the F t gave, with veiy few excep- 
tions, descendants which maintained this character constant. Among 
the descendants of the dark -flowered plants of the F a , however, this 
chaiacter remained constant in one third of the plants, and one thiul gave 
segregation in the ratio 3 dark-flowered plants : 1 pale-flowered plant. 

To explain this phenomenon two genetic factors appear to be pre- 
sent. L, the factor of pale colouration, and D, the factor which increases the 
anthocyanine content without producing any visible effect except when in 
the presence of L. According to this hypothesis the combination of these 
two lactors would give four homozygous types repn sen ted by the follow- 
ing formulae : 

HDD X dark flowers. 

LLdd X pale flowers. 

HDD X white flowers. 

lldd X white flowers. 

The dark and pale types, therefore, differ only in the presence or ab- 
sence of the factor D. This explains the behaviour of the hybrids in the 
successive generations, namely : 

F v ^ LLdD or LLDd. 

F 2 = y 4 LLDD , y 2 {LLdD + LLDd), y 4 LLdd. 

Dark type x white type = LLdd X UDD. Only the F x of two crosses 
was studied which, in each case, was composed solely of dark flowered 
plants corresponding to the formula ILdD. 

Form and extent of the markings* on the spermoderm. - From 
this point of view Spillman divides the seed into two groups : 

A) Solid colour ; the pigment covers the whole surface of the sp( mio- 
derm. 
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B) With more or less developed markings of four types : 

1) Small eye ; a small spot round the hilum. 

2) Holstein (the name of a variety showing this type) ; a large part 
of the surface is coloured, that which is not has two or three round spots. 

3) Large eye ; the pigmented spot round the hilum is very large. 
This type is considered to be heterozygous between the Holstein and Small 
eye types. 

4) Watson (name of a variety) ; the edge of the pigmented spot 
surrounding the hilum is indistinct towards the micropyle, where it 
ends in a point. 

Spillman (i) made a study of 21 hybrids including the small eye and 
solid colour varieties. In every case the F 1 was composed solely of plants 
with solid colour seeds. The F 2 , included the solid colour, Watson, 
Holstein, large eye, and small eye types in the ratio 9 : 9 : 1 : 2 : 1. 
Spillmann explains this by the existence of two factors transmitted indepen- 
dently of each other, namely a factor W for the Watson type, and a factor H 
for the Holstein type. The presence of both these factors would determine 
the appearance of the uniform colour ; their absence the formation of a 
single small spot of pigment. The types composing the F 2 have the fol- 
lowing formulae : 

1) Solid colour = WWHH. 

2) Watson = WWhh. 

3) Holstein = wwHH. 

4) Small eye = wwhh . 

The author made several crosses between the different types and ob- 
tained results similar to those of Spillman, except that the large eye type 
was absent, being replaced by the large eye spotted type which also 
has a large eye but, in addition, small spots of pigment over the rest of the 
spermoderin. This type may be classified as Holstein. In genetic be- 
haviour it resembles the true large ey<* type and may be considered heter- 
ozygous between small eye and Holstein. 

The cross small eye (Black variety) solid colour (Roimceval variety) 
gave an F x composed solely of plants with a spermoderm of uniform co- 
lour, and an F 2 including an average of 365 solid colour plants + 68 of 
the Watson type + 119 of the Holstein type + 27 of the small eye type. 
The numbers of the plants corresponding to the ratio of di-hybridism 
913:3:1 should be 326 : 109 : 109 : 36 respectively. The true number 
of plants having the Holstein factor (solid colour and Holstein types) was, 
therefoie, much greater than the calculated number. This would make 
Spii lman’s theory of two factors inapplicable to this cross. 

The behaviour of the F s , was as follows : 

1) The solid colour type behaved in four different ways : — a) it 
remained constant ; b) it broke up into plants of the solid colour (H) type 

(1) Spillman, W. J„ Inheritance of the “Eye” in Vigna, in The American Naturalist f 
Vd. 45» No. 537, pp. 513*523; 19x1. See dso Colour Correlation in the Cowpea, by the 
same author in Science , No. 974, p. 302, 1913. 
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and the Watson (h) type in the ratio H : h = 4.8 : l, differing from the theo- 
retical ratio 3 : 1 of Spillman ; c) it broke up into solid colour (W) and 
Holstein (w) plants in the ratio W 2 w = 3>* • I ; d) it broke up into plants 
of the solid colour, Watson, Holstein, and small eye types in the ratios 
H i h == 7,2 : 1, and W 2 w = 2,6 : x. 

2) The Watson type broke up into the Watson and small eye types 
in the ratio W : w = 2,6 : 1. 

3) The Holstein type broke up into the Holstein and small eye types 
in the ratio H : h = 4,7 : 1, or else remained constant. 

4) The small eye type remained constant. 

These results show that in both the F t and the F 8 , the ration H : h 
differs appreciably from the theoretical ratio 3:1. 

According to Spillman's theory the following geno-types should ap- 
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According to the above scheme the heterozygous types with solid 
colour seed should produce a certain numl^er of families including plants 
of the c oliti colour type and others of the Watson type, and an equal num- 
ber of families including both the solid colour and the Holstein types. On 
the contrary, however, there is a marked numerical predominance (three 
times greater) of the mixed families with the Holstein type. 

According to the author this is due to the presence of two factors Hi 
and H 2 , both capable of producing the Holstein type, so that the gametic 
formula of the type with solid colour seed would be WWHxH^Hg. The 
cross WWH^iHgHu X wwhihjhaha should give in the F a 27 WH^ 
(solid colour) + 9 Wfiji* (solid colour) + 9 WtqHi (solid colour) + 9 
wH 1 H 2 (Holstein) •+■ 3 Wh^ (Watson) + 3 wH 1 H a (Holstein) + 3 
WhiHa (Holstein) + 1 wh^ (small eye). The ration between the four 
types should be 45 s : 3 W : 15 H : 1 Sc. Of the 45 S, 7 remained constant, 
14 broke up into S and H, 8 into S and W, and the 16 remaining into 
four types. This would account for the numerical predominance of Hol- 
stein. 

The presence of two Holstein factors capable of producing the same ef- 
fect when acting in conjunction or separately is a case similar to that of the 
cereal grain possessing two or more independent factors for the same co- 
lour, such as the black oats studied by Nilsson-Ehle in 1908, and the red 
wheat described by Howard in 1912. 
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Colour op the spermodkrm. — The most important results obtained 
were : 

1) The black colour of the spennoderm is due to a single factor B, 
the presence ol which is dominant over its absence. 

2) In the crosses between brown and red types two factors are 
involved — N which produces the brown colour and is dominant to M 
which produces a chestnut colour. In the absence of both N and M the sper- 
nioderm is led. These two factors are transmitted independently of each 
other. 

Relation between the colour of the flowers and the spermoderm . — Crosses 
between solid colour and small eye types have shown the presence of a gene- 
tic correlation between the colour of the flowers and that of thespermodeim. 
Thus, the flowers of plants having the Watson factor were always dark, 
whereas Holstein and small eye plants, in which this factor is absent, had 
pale flowers. It may be concluded that the daik colour of the flowers 
and the spots on the spermoderm of the Watson tyj>e are due to a single 
factor. 

General list of the factors producing the colour of flowers, 

THE DESIGN AND COLOUR OF THE SPERMODERM : 

L produces the colour of the pale floweis and its action is seen only in 
the types with a Holstein or small eye spermoderm. 

D only shows its action in the presence of L when it makes ine co- 
lour of the flowers dark and changes the small eye markings to Watson 
markings, and the Holstein marking! to solid colour. 

H x changes the small eye markings to Holstein markings. 

H 2 has the same effect as H x . 

B produces the black colour of the spermoderm. 

N produces the brown colour of the spermoderm . 

M produces the chestnut colour of the spennoderm. 

The factors forming the following paiis appear in each case to be 
tiansmitted independently of each other : — L and D, D and H x , D and 
H 2 , H x and H 2 , M and N. 

716 - Improvement In Strawberries in America by Hybridisation and Selection; New 
Types of Strawberries with Continued Production. — van fleet, w. in the journal 
oj Heredity, Vol X, No. 1, pp 12-16 f 2 Figs. Washington, January, iqiq. 

Varieties of stiawberries which, under favourable weather conditions, 
continue to bear fruit throughout the summer and autumn after having 
given a good yield in spring are more and more appreciated by growers. 
These types which produce continuously have the stolons very slightly 
developed and an abundant formation of tufts of fertile branches. They 
are all derived from Pan Ameiican, which originally was a mutation fiom 
the Bismark, an old commercial variety of Fragaria Virginiana. 

Among the new types the first place is held by Progressive and Su- 
perb, which are rapidly propagated by seed and subjected to suitable cros- 
ses with European Alpine varieties of Fragaria vesca with the object of 
adding valuable new characters. Fragaria vesca (both the European and 
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Mexican types) cannot flourish in North America because of the excess- 
ively hot summer, and the fruit, although fragrant, is small and not 
very firm. 

In 1914 Prof. W. F. Wight, of the U. S. Bureau of Plant Industry, 
Who had been sent out to Chile as Agricultural Explorer, sent the Bureau 
seeds of a strawberry of the Alpine type {Fragaria vesca) bought on the 
market of Santiago. lie was unable to discover their exact origin. These 
seeds were sown in the Experimental Acclimatation Gardens of Rock- 
ville, Md., and Chico, Cal. and plants were obtained of vigorous growth, 
high productivity, and a capacity of adapting themselves to the climatic 
conditions of the United States superior to that of « any other variety of 
Fragaria hitherto studied. The characteristics of the new strawberry 
(No. 35 005) obtained arc : 

1) Resistance to the hot, dry -urnmers of North America. 

2) Continuous production from June till the first autumn frosts. 

3) The fruit is fine and large, but not very firm and, in this respect, 
infeiior to the fruit of Fragaria Virginiana . 

4) Abundant formation of sterile branches accompanied by an abun- 
dant production of stolons. In this respect the new Chilian variety is 
distinctly superior to the Virginiana types with continuous production and 
floral ramifications but a low stolon production. 

In order to combine the positive characters of the South American 
variety with those of the Fragaria Virginiana variety, a scries of crosses 
were started in February, 1916, on the Bell Experiment Plot at Glendale, 
Md., between the South American type and the two varieties Early Jersey 
Giant and Chesapeak. The hybrids thus obtained the characters of the 
parents in good proportions : — 

1) T ^interrupted production from July till November ; 

2) in addition to the very copious formation of fertile branches there 
is an abundant formation of stolons ; 

3) the fruit is fine, large, and compact. 

Attempts are also being made to fix and propagate a new type which 
would satisfactorily replace the Pan American variety, which, as has been 
said, has the disadvantage of too slight a formation of stolons. 

717 - Strawberry Hybrids Resistant to Cold in Alaska (1).— georgeson c. c., in the 

Report of the Alaska Experiment Station , 1917, p. 27 -f* 1 Pig* Washington, 1919. 

The strawberry hybrids Nos. 320 and 275 obtained at the Sitka Expe- 
riment Station (coastal district) proved capable of resisting and flourish- 
ing at Rampart, in the Yukon Valley, without any further protection than 
that offered by the snow. It should also be noted that the fruit is of bet- 
ter quality, sweeter and firmer at Rampart than at Sitka. This is perhaps 
because in the interior the summer is warmer and drier. 


(x) On the hybridisation of strawberries in Alaska, see R. June, 19x8, No. 632. (Ed.) 



676 


FEANT BREEDING 


7x8 - Isolated Case of Mutation Ina Sweet Pea Eybrld, in England .— punnett r.c., 
in the Journal of Genetics, Vol. VIII, No. 1, pp. 27-31 + 1 Fig. London, December, 1918. 

In 1903 a cross was made between the two white-flowered varieties 
of the sweet pea (Lathy rus odoratus) Blanche Burpee (with elongated pol- 
len grains) and Emily Henderson (with spheroid pollen grains). The flo- 
wers were normal in the hybrids, not only of the F l generation, but also 
in the F t and jF 3 . 

From the F s family of No. 304 were selected 14 plants and the seed' 
sown. This gave an F 4 composed of 1118 plants. All these were noimal 
except one, the flowers of which were completely abnormal in character, 
showing characters of a mutation already previously described by the 
author and M. Bateson (Journal of Genetics , Vol. I, 1911), i. e. : — 1) long, 
narrow stigmata projecting far beyond the corona ; 2) standard and 
wings smaller than in normal flowers ; 3) sterile female organs. 

The mutating plant was derived from a single seed of the F z plant 
No. 304®/! 906 and was unique in a family composed of 52 plants. It is 
unlikely that this mutation was produced by the fusion of two gametes 
with disappearance of the factor determining the normal structure of the 
flower, because this fusion should already have occurred in the parent plant 
No. 304 6 of the F Si that is to say, in the plant No. 309 7 of the F2. In this 
case there should have been not one single mutant but, in accordance 
with Bartiett's theory of mass mutation (1) a number of mutatkwrs re- 
presenting about 25 % of the tot il numbei of plants of the family in which 
the mutation occurred. Moreover there should have been further cases 
of similar mutations in the successive generations to the F b . This did 
not, however, occur. 

For these reasons the author believes the isolated case of mutation des- 
cribed to be caused by a change taking place in the plant at some stage 
following fertilisation. As a result of this change the factor determining 
the normal stiucture of the plant is either lost or modified during the pro- 
cess of the sometic division of the cells. 

719 - On Hybridisation of Some Species of Salix, in Japan. - ikeno, s , in the journal 
of Gcneftcs , Vol ViIl,No 1, pp 3^-58 -f> 1 Fi^ +- 1 Plate London, December, 1918. 

The author crossed different species of willow (Salix purpurea var. mul- 
tmervis, S. gracilistyla, etc.) with the object of determining, 1) whether there 
is any segregation of the characters ; 2) whether such segregation, if it oc- 
curs, is in accordance with the Mendelian laws. 

Method. * — Branches with male inflorescences were cut a few days 
before the flowers open and the lower end kept in a jug of water. As soon as 
the flowers opened the pollen was removed from the stamens with a brush 
and placed in a Petri dish. 

The branches with female flowers w r ere isolated by means of paper bags 
two or three days before the flowers opened. At a suitable time a brush 
covered with pollen was passed over the stigmas of each flower in turn. If 
fertilisation takes place the stigma fades two or three days after pollinisation 

(1) See R, April, 1919, No. 446. (Ei.) 
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and the ovary begins to swell. If fertilisation does not take place the stigma 
remains firm for several days* until the whole inflorescence becomes de- 
tached from the branch. 

Crossing experiments. — Of the crosses made by the author in the 
Botanical Garden of Komaba, near Tokyo, the most interesting was that of 
Salix purpurea var. rmltinervis X S. gracilistyla made in 1910. 

Characters op the parent Salix purpurea var multinervis : Erect 
stem and branches; glabrous leaves without stipula; catkins not very hairy; 
scarlet stigma. 

Characters of the parent Salix gracilistyla : * — Spreading branches, 
leaves hairy on the under surface, especially along the veins, catkins covered 
with long, close, grey hairs, green stigma. 

Characters of the hybrids : — In the F x : — Spreading branches ; 
glabrous leaves, some with, some without stipules ; catkins covered with 
hairs that are usually abundant but sometimes scarce; scarlet stigma. 
Taken as a whole the characters are intermediate, but there are some 
phenomena of dominance. Individually they behave as follows : 

1) Manner of growth cf the plant. — During the first stages of growth the 
F t hybrids behave like 5. granVstyla. The trunk ramifies almost at the base 
and the branches are horizontal. Spreading growth is, therefore, dominant 
to erect growth. Later the plant may produce erect branches of the .S. p. 
multmeri'is type, thus assuming an appearance intermediate to those of the 
two parents. 

In the F 2 , out of 442 plants, 224 were spreading in growth and 218 erect. 
This shows there to be segregation of characters, but not conforming to the 
Mendelian laws. • 

2) Hairiness of the leaves. — During the first stages of development the 
leaves of the F 1 hybrids were completely glabrous, so that absence of hairs 
may be considered a character dominant to hairiness. 

Of 425 plants of the F t , 351 had completely glabrous leaves and 74 
more or less hairy leaves. Here also, then, there is segregation of dominant 
and recessive characters, but in a ratio differing widely from that of Mendel. 

3) Stipules. — The F 2 hybrids form a sort of mosaic with respect to the two 
parents. On the same plant, sometimes even on the same branch, there were 
both leaves without stipules and leaves with fairly well developed stipules. 

In the F 2 . of 232 plants, 170 were intermediate in type and 62 without 
stipules. Nevertheless, the author believes that the stipules may form at a 
more advanced stage of the plant’s development and, for the moment he is 
of opinion that segregation of the two characters should not be definitely 
admitted. 

4) Colour of the stigma. — In the F x the stigma was scarlet, this colour 
being dominant to green. 

Distinct segregation took place in the F 2 ; there were 115 plants with a 
scarlet stigma, 16 with a green one, and 7 with*a greenish-red one. If all the 
plants with scarlet or greenish red stigmas are placed in one group (red) 
there are 122 plants w*‘th red stigmas and 16 with green ones. The ratio 
between them will be 8 ; i, a totally different one from the Mendelian ratio 

[Tit] 
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5) Character of the catkins . — In the F t there were two distinct types — 
type Q ( qracilistyla ) with catkins covered with close hairs, and type M (nvul* 
tinenvs) with catkins having little hair. 

In addition to the two types 0 and M there was, in the F 2 a new, com- 
pletely glabrous type. 

To explain these phenomena the author made three series of crosses : — 
1) a 9 X 0 rj ; 2) M 9 X 0 J ; 3) 2 X MF 2 The following table 

gives the results obtained and shows the number of plants of each type in 
the F 2 of each of the crosses respectively. 


\ 

Number of plants in the F% 


Cro*s 

, 




Type 0 

Type M + new type 

Total 

1) G 9 X G r? 

187 

32 

219 

a) H 9 X G 3 

77 

82 

159 

3) M F, V x M f 3 <3 

3 

15 

18 

Totals 

m - 64,4 % 

189 - 32,6 % 

Hi 

!_ 


In case 1, which may be considered as corresponding to self-fertilisa- 
tion of the F\ plant with hermaphrodite flowers, there are, in the many 
descendants of the Q type, and few of the M type. 

Just the opposite occurs in case 3. 

In the F 2 of case 2 both types are present in almost equal numbers. 

These three crosses show that each of the F 2 plants, whether of the a type 
or the M type, is heterozygous, and produces when fertilised in a manner 
corresponding to self-fertilisation of the hermaphrodite flowers, not only de- 
scendants reproducing its own type, but also a small number of descendants 
of another type. There is, therefore, distinct segregation of characters, 
but not in accordance with the Mendelian ratios. 

Conclusions. -r-Asa result of the crosses carried out by Wichura 
in 1865 it was generally admitted that willow hybrids were stable and trans- 
mitted their characters integrally to their descendants The author's 
experiments, however, seem to show the contrary to be true, at least with 
respect to certain characters. For example, spreading growth is dominant 
to erect growth, on the leaves pubescence or absence of hairs may be domin- 
ant or recessive according to the species, and scarlet stigma is dominant to 
green stigma. All these characters undergo segregation in the F a . 

The F 1 hybrids between species -with stipules and species without sti- 
pules, however, show a sort of mosaic, some of the leaves having stipules, and 
some having none, and so far it has not been possible to prove any segrega- 
tion of these characters in the F 2 . 

With the exception of this case the author was able to prove se- 
gregation of the other allelomorphic characters. This segregation, however, 
occurs in ratios very different from the usual Mendelian ones 3 : 1, 15 : 1, 
63 : 1, etc. 
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It is, therefore, probable that each character depends on a large number 
of factors which complicate segregation in the F 2 This segregation may also 
obey laws different from the Mendelian ones and hitherto unknown. 

720 - The Electro 'Chemical Treatment of Seeds. — 1. Bunn, 11 h„ The Electrification agricultural 
of Seeds, in The Journal of the Land Agents' bocyty, Vol XVU, No 12, pp 460-462. seeds 

London, December, 1918. — II Idem, Idem , in The Electrical Review, Vol LXXXIV, 
pp. 89-90. London, 1919. — III The passim. 

Agricultural journals and other publications have lately frequently dis- 
cussed Wolfryn’s electro-chemical process for the treatment of seeds. By 
this method the seeds are soaked in the chemical solution of a salt (sodium 
nitrate, ammonium sulphate, etc.) which is then subjected to a low electric 
current (0.5 - 1.25 amperes ; 200 volts) during a period varying from 
3.5 to 6 hours, according to whether wheat, barley, or oats are being 
treated. 

The nature of the salt in solution the density of the solution, temperature, 
intensity of the current, arrangement of the electrodes, duration of immer- 
sion and passage of the current, have not yet been determined exactly with 
relation to the kind of seed treated. The effect of the ions (produced by elec- 
trolysis of the salt solution) on the germinating capacity of the different 
seeds, the conditions necessary to favour the penetration of these ions through 
the tissues of the seeds, and the extent to which the beneficial effects are due 
to the action of the current itself rather than to ionisation, all remain to be 
studied. Some of the various patents taken out recommend the use of ra- 
dio-active solutions, others the exposure of the seeds to ultra-violet rays. 

The drying of the seeds is very important and presents both practical 
and technical difficulties. It demands a rather ow, uniform temperature 
throughout the drying room and, to be commercially profitable, it must be 
possible to treat large quantities of grain simultaneously. Up to the pre- 
sent the best results have been obtained in malt kilns, but a mechanical 
process is being studied which does not require skilled workmen, and, at the 
same time, assures a uniform and constant production. Seed treated electro- 
chemically germinates more rapidly and gives a better and higher yield. 

Henceforth all investigations should especially aim at determining the 
specific treatment to be applied to every variety of seed with respect to the 
solution used, etc. The fundamental question to be solved is that of mak- 
ing electrification practical, economical, and commercially profitable. When 
the newness of these experiments is considered good progress seems to have 
been made in this direction. The first installations for this treatment only 
date from the beginning of 1918. The largest is at Poole, Dorset. Over 
two thousand acres were sown with electrified seed. At the end of July 
and beginning of August the experimental plots were visited by three 
delegations including representatives of the following governments:— 

United States India, Australia, Brazil and J apan, as well as most of the 
best known agriculturists and representatives*)! the London daily press. 

According to the results registered by a witness who was neither a 
farmer nor interested in any patent, the increase in yields obtained from 
the crops at Poole were (in bushels) * 


piwrtij 
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Wheat 6.74, 12.33; oats 5.73, 18.49, 20.06, barley 16.87. 

Farmers reported the following increases : 

Wheat 5.90, 6.76, 7.72, 8.75, oats, 5.14, 6.67 ; barley 1.11. 

Other farmers estimate the increase in grain yield to be approximately 
50 % and the yield in straw to be increased also. 

Good results have also befen obtained with potatoes, maize, tomatoes, 
and other plants. In the United Kingdom there are no fewer than 25 estab- 
lishments for the elect 10-chemical treatment of grain either finished or 
in course oi construction. 

721 - Relation of Varying Degrees of Heat to the Vitality of Seeds. — burgess, j. l , 

in the Journal of the American Society of Agronomy, Vol. XI, No. 3, pp 118-120 -f 1 Ta- 
ble Lancaster, Pa, March, 191Q 

In order to determine the extent to which treating seed by heat for 
the destruction of insects may influence their vitality the authors made 
a series of experiments at the North Carolina Seed Laboratory. Wheat, 
oats, rye, mai?e, soybeans, cowpeas, etc., were subjected to different de- 
grees of heat during various periods. As a rule, the higher the tempera- 
ture, the shorter was the time the seed was subjected to it. 

Results. — Cawpea seeds were the most sensitive to heat. They 
were geneially killed when exposed to a temperature of 90° C for^ period 
of 5 hours, but their germinating capacity did not appear to be affected 
when they were subjected to a temperature of 6o° C'for 1 hour. 

The germinating capacity of soybeans was hardly affected by a treat- 
ment at 60 to 90° C during 1, 3, or 5 hours. 

When maize was subjected to a temperature of 8o° C during 1 hour 
its germinating capacity was 1 educed to 08 % ; the same treatment dur- 
ing 3 hours reduced it to 32 %. The germinating capacity of the con- 
trol seed *was 94 %. # 

The germinating capacity of 0(Js did not seem to be affected by dif- 
ferent treatments varying from 6o° to go°C during x, 3 or 5 hours. In this 
case, however, there appears to have been an experimental error as the 
germinating capacity of the control seed was shown to be lower than 
that of the treated seed. 

Subjecting rye to a temperature of 8o°toioo°C during 5 hours had 
practically no effect on its germinating capacity, but a treatment at no 0 
during 2 hours reduced this capacity to 78 %, and a treatment at 120 0 
during 5 hours killed the grain. 

High temperatures seriously affected the germinating capacity of 
wheat . Treatment at no 0 for 1 hour reduced it to 60 % and when pro- 
longed during 3 hours, to 55 %. A temperature of 120° during 1 hour 
killed the grain. The germinating capacity of the control seed was 92 %. 

Conclusions — Soybeans, rye and oats may safely be subjected 
to high temperatures to destroy insects. According to some workers 
(Dean, etc.) the lowest temperature used in these experiments is sufficient 
to destroy insects. It has, however, not yet been determined whether 
this temperature is high enough to destroy the eggs of the insects. 
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722 - lbs Effect of Certain Organic Substances on Seed Germination. — frkd.e. b., 

in Soil Science, Vol. VI, No. 5, pp. 333*342 -f 8 Tables + 4 Plates 4 * Bibliography of 27 

Publications. Baltimore, November, 1918. 

Previous experiments have shown that green manure is unfavourable 
to the germination of certain seeds (1), the injurious factor being attri- 
butable to certain soil fungi. A continuation of these investigations 
gave further data on the effect of different organic compounds on germi- 
nation. The results obtained showed that alfalfa powder, casein, and 
peptone, have little or no effect on the germination of different types 
of seed except when used in large quantities. There is, therefore, no 
relation between the injurious effect of green manures and their nitrogen 
content. The reduced germination due to the application of excessive 
quantities of casein or alfalfa powder is not further reduced by applying 
calcium carbonate. 

Sugar delays germination and, at the same time, favours bacterial 
development and also reduces the germination percentage. The retard- 
ing action of sugar on the germination of seeds is due to the large amount 
of carbon dioxide formed during the decomposition of the sugar. 

Sterilisation of the soil inhibits the germination of seeds to a con- 
siderable extent. 


723 - Comparative Cultural Tests with Different Varieties of Winter Wheat at Tornby, 
Sweden. — WAlstedt, T., in the S ceruses Uls&desfbrenings Tidskrift, Year XXIX, Pt. i f 
pp. 13-17. Malmo, 1 91 9. 

Results of a series of comparative cultural trials made from 1914 to 
1918 at the Station of Tornby (auxiliary to Svalof for Ostergotland) 
with a view to establishing what type of wheat is best adapted to the 
region. 

Average yield in quintals per hectare*-— Sol II, 4235 ; Pansar, 3980 ; 
Thule II, 3970 ; Sol I, 3940 ; Iduna, 3905 ; Extra Squarehead 3785 ; 
Bore, 3620. 

Considering the yield of Sol I as equal to 100, we have, as index of 
relative productivity, the following figures : Sol II, 107.2; Pansar, 101.0; 
Thule II, 100.8; Sol I 100.0; Iduna, 99.1 ; Extra Squarehead 96.1; 
Bore, 91.9. 

The results obtained confirm the absolute superiority of Sol II as the 
type best adapted to Ostergotland ; Pansar, the best type for the southern 
districts, loses its superiority because of its late maturity, and Thule, the 
variety most adapted to the districts of the north of Svealand, though 
giving a high yield, is none the less inferior to Sol II. 
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724 - Cultural Trials of Different Varieties of Wheat, Barley and Oats in Seeland, 
Denmark.— Jacobsen, A. P., in the Beretmn* on Landbof or owners Virksotnhed for 
Planteavlen paa Sjaelland 1918 , pp. 520-533. Copenhagen, 1919. 

Wheat. — At Borandhofgaard (Isle of Moen) the following yiekls 
of wheat per hectare have been obtained 1 ; Dronning Wilhelmina II, 


(1) See R. July, 1916, No. 734 - (Ed.) 
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4 200 kg. ; Smaahvede II, 3 733 kg. ; Rodhvede (== red wheat), 3 722 
kg. ; Tystofte Standvhede II, 3 000 kg. 

At Roskilde (a locality situated at the extremity of the fjord of the 
same name, on the northern coast of Seeland) the wheat Smaahvede II 
surpassed even Pansar of« Svalof, for it produced 3 200 kg. of grain per 
hectare, as compared with 2 868 kg. for the latter. 

At Kalluudborg (western coast of Seeland) Tystofte Smaahvede 
(3 600 kg. per hectare) surpassed Dronning Wilhelmina (3 400 kg.) 

On the general average Tystofte Smaahvede II occupies the first 
place ; it is also, as a matter of fact, the favourite and most wide-spread 
variety in Seeland. In very fertile soil, where winter conditions are not 
too unfavourable, Dronning Wilhelmina may give excellent results. 

Barj.ey - Among the 2-rowed varieties, Tystofte Prentice takes 
the first place • it produced (average of 6 trials) 2 33 kg. of grain and 
520 kg. of straw more than the Svalof Gullkorn variety (yellow barley 
of Svalof). It surpassed also in yield Abed Juli and Tystofte Korsbyg 
(6-rowed barleys). 

Ovrs. — Sorts studied : — Svalof Seger, Svalof Kron, Tystofte St jern, 
Tysk Gulhavre (German yellow oats) Svalof Guldregn. The Svalof Seger 
gave the best results. 

725 - Cultural Trials of Different Varieties of Two-Rowed Barley, In Remark.-- 

Karsten, m the Ttdsikrtft for Planieavl , Vol. XXVI, Ft. I, pp. 1-36 + 16 Tables. 

Copenhagen, 1919. 

Numerous cultural trials have assigned to the Archer (Prentice) 
variety the leading place from the point of view of grain yield. The 
different varieties .sprung from Prentice, that is to say Svalof s Princess, 
Dyngby Prentice, Tystofte Prentice and Abed Prentice, do not differ from 
one another morphologically. 

The cultural tiials, aimed a' comparing the qualities of Tystofte 
Prentice (which may be considered as a representative type of the varie- 
ties sprung from Prentice) with those of six new sorts of 2-rowed barley 
created at Svalof and Abed : that is to <=ay : (a) Abed Binder, Svalof Gol- 
den and Svalof Hannchen, with early maturity and strong straw * (6) Tys- 
tolte No. 40, Abed Rex and Abed No. 570. These cultural trials were 
made during the four years 1913-1916, in seven localities difiering in 
climate and soil. 

The average yields (in quintals per hectare) were for grain and straw 
respectively: — Tystofte Prentice, 29.7 and 42.6; Tystofte No. 40, 27.3 
and 41.5 ; Abed Rex, 2Q.7 and 41.6 ; Abed No. 570: 28 and 40.1 ; Abed 
Binder, 29.6 and 37.8 ; Svalof Golden, 29 o and 38 ; Svalof Hannchen, 
27.8 and 37.8 

The tendency to lodge, expressed in relative values ranging from I 
(*= standing straw) to 10 (lodged straw) was as follows : Tystofte Prentice, 
5.6 ; Tystofte No. 40, 3.2 ; Abed Rex, 3.6 ; Abed No. 570, 4.5 ; Abed Bin- 
der, 2.0 ; Svalof Golden, 2.3 ; Svalof Hannchen, 2.9 

On comgparin these figures with those of the yields it is seen that 
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the yield of each of the varieties tested is in strict agreement with their 
respective degree of tendency to lodge. 

7*6 - Improved Soy Beans for Cultivation In Manchuria. — commerce Reports, No. 

6x p T2*3 WwhinRtott D C.,Miicli, 13 1919 

The South Manchuria Railway Company's Agricultural Experiment 
Station succeeded in improving soy beans a few years ago, and distributed 
30 to 40 koku (154 to 205 bushels) of the improved beans throughout 
Manchuria, and the new variety is now very favourably received. In 1918 
at Szupingkai 400 koku (2 048 bushels) were harvested and shipped to 
Kobe where they were so well received that orders for next year’s crop 
are coming in. The improved variety has the advantage of containing 
more oil and being uniform in shape and size, and possesses a very fine 
lustre. This variety yields a 15 to 20 per cent greater crop from the 
same area of land and fetches 20 sen (10 cents) more per koku than 
other varieties. Naturally there is now an increasing demand for the seeds 
of the new bean, which the Experiment station is unable to supply. Some 
newspapers point out that the new variety is a strong rival to the Chosen 
or Hokkaido beans, but the Manchurian beans are produced for obtaining 
oil, and the new variety is specially fitted for that purpose, while the 
Chosen or Hokkaido beans are used for food. 

727 - Flour from the Seeds and Starch from the Roots of Icacina senegalensis. — starch crops 
Cerighelli, R. in the Anmks du Music Colonial dt Marseille , Year XXVII, third Series, 

Vol. VII, Pt. 1, pp. 109-178 -f 2 Fig Paris-Marseilles, 1910. 

lcacina senegalensis A. Jussel, is a tuber-bearing plant which, first 
recorded in Senegambia, lias been recorded more recently by M. Aug Cheva- 
MER (t) in abundance in the Chari region. According to M. CllKVAUKR 
it is a weed of cultivated crops, of no great value, but children eat the 
fruit. From information recently supplied to the author by M. Baudon, 
colonial administrator, it appears that this statement is not altogether 
exact; if the plant is often a harmful weed, it is, on the other hand, often 
used by the natives as food. In times of scarcity, when there is a shortage 
of sorghum, the blacks eat either the flour from the seed or, less usually, 
the starch from the tubers. 


Moisture 

Nitrogenous matter 

Fats 

Starch, sugar 

Fibre 

Ash 

Undetermined and losses . , 


tz - 


Flour j Starch 


12 (><) 

12.90 

7.80 

J* 

O.08 

traces 

72.36 

84.96 

3-90 

traces 

0.48 

0.26 

2.73 

1.88 

100.00 

100.00 


(1) A. Chevalier- VAfriqnecenirale franfaue {Chan-Lac -Tchad Mission), 1908, p 51. ( Au / h ) 
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As this flour and starch are little known, the author has studied them 
chemically and microscopically. He describes the plant from a botanical 
standpoint and gives the native method of preparing the flour and starch ; 
the results of the chemical analysis are given below. 

viBiu; crops 728 - Development of Cotton Cultivation in Corea — The Board of Trade journal, 

Vot. cn, No. xx66, p. 432. I/mdon xgxg. 

The first stage in the Govemment-Generars piogramme for the en- 
couragement of cotton growing in Corea, which aimed at the extension 
of the area under cultivation to 245 000 acres (subsequently reduced to 
208 000 acres, whep it was found that Saishu Island, south of Corea, was 
unsuitable), having been brought to a successful conclusion, the second 
part of the scheme, which aims at a still further expansion, is now being 
begun. 

In 1918 the area under cultivation reached nearly 200000 acres, 
and the crop of new cotton amounted to slightly over 100000000 lb, 
which realised the amount estimated. But this amount being only a 
small fraction of Japan’s demand, need for further extension of cottoi^ cul- 
tivation Is felt. It is desired to make Corea the main source of Japan's 
supply of cotton, and thereby to enable her spinning and weaving indus- 
tries to be independent of foreign supplies. 

The six Provinces of North and South Zenra, North and Sotfth Keisho, 
North and South Chusef, are considered suitable for American cotton, 
and the four Provinces of Keikido, Kokaido, North and South Heian-do 
for native cotton. By the end of 1928 it is planned to have under cultiv- 
ation an area of some 250 000 acres planted with American cotton, and 
85 000 acres with native cotton ; total 335 000 acres. The possible cul- 
tivable area, it is stated, should eventually reach 625 000 acres if the me- 
thods of .cultivation are improved, and an annual production of 333 000000 
lb. of raw cotton is aimed at. 

The following table shows the estimated annual production of cotton 
in Corea at the end of the second period of encouragement of cotton grow- 
ing (1928) 



Raw 

Ginned 


lb. 

lb. 

American cotton 

. . 265000000 

87 000 000 

Native cotton 

. 68 000 000 

20 000 000 

T< tat . . . 

. . 333000000 

107 000 000 


729 - Crotafarfa usaramoensis as a Textile Fibre Plant; Researches In the 
Dutch East Indies. — Blky, G. F. J , In the MededceUnje uit den CuUuuriuln, Nos 12-13. 
p 6-4- 1 Fig. -f Table 4* Specimen Buitenzorg, 1018. 

Publication of the Department of Agriculture, Industry and Commerce 
of the Dutch East Indies. 

The author gives the results of his researches, carried out in the Cultural 
Experiment Garden at Buitenzorg, on a plant valuable for its textile 
fibre, Crotalaria usaramoensis Bak. The seeds were obtained from the 
Biological Institute of Amani (German East Africa). The plant is easy to 
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grow, but, when it is being grown for the first time it is advisable to inocu- 
late the soil with nitrifying bacteria. Plants for the production of seed 
should be planted 19 in. X 19 in. apart ; if only fibre is required, they can 
be planted closer together. As Buitenzorg has a very rainy climate, it 
has not yet been found how many ‘months of diought the plant can stand, 
nor what is the quality of the fibre under these conditions ; the best time for 
sowing appears to be at the end of the rainy season This plant should 
be grown in rotation with other crops, as it should not be grown for two suc- 
cessive years on the same soil. The plant seems very free from fungoid dis- 
ease ; the damp climate, however, seems to favour attack by Sclcroinim 
Rolf sit and a fungus probably Corticmm salmonicolor , is often observed on 
old plants. 

The first harvest is gathered 5 or 6 years after sowing. The plants 
are cut through 3 or 4 inches above the soil and the leaves are removed by 
hand ; the leaves tofm an excellent green manure (1) or a good cattle food ; 
the animals must get accustomed to it and it should be given in gradually 
increasing amounts. Analysis show's that the leaves and seeds of C. usura- 
moensis are free from the toxic alkaloid contained in the seeds and leaves of 
C. stnaia. The yield of leaves has reached 7000 to 8500 kg. per hectare. 
An analysis of the dry leaves made b> de Jong gave the following results : 
— Nitrogen, 4.27 % ; hlbuminoids, 26. 7 % ; Fat, 7.0 % ; Starch, 9.6 % ; 
Crude fibre, 20.1 % ; Ash, 4.5 %. The leaves used as green manure pro- 
vide the soil with nearly 70 kg. of nitrogen per hectare in 5 months. The 
yield in stems stripped of leaves (tied in sheaves) varies, according to the na- 
ture of the soil and the distance between the plants, trom 8000 to 25000 
kg. per hectare. 

The fibre of C rotalana is cortical, and the stems require retting like 
flax and h *mp ; this operation, awkward in Kurope, becomes difficult in a 
tropical climate. Again the fibre is veiy sensitive to a retting that is too 
long or too short ; in the first case it loses much of its resistance to an exten- 
sion strain. The duration of retting depends on the nature of the stem 
(young or old, thin or thick, etc.), and on the kind and temperature of the 
water. The author has carried out several retting experiments : by expo- 
sure to damp air (« dauwroting ”), in a stream, etc. ; under these conditions, 
the fibre obtained is too dark. The best results were obtained b> retting 
in a ditch where the water was continually renewed by a jet of spring water ; 
under these conditions, the fibre was sufficiently detached in 5 or 6 days. 
The stems stripped of leaves gave an average yield of 2 % of dry fibre. The 
elasticity of the fibre is from 1 to 2 %, its resistance to extension, expressed 
in the number of kilometres theoretically necessary to break the fibre purely 
by its own weight, is 16 to 17 km on an average. 

It will be seen that the yield of fibre per cent is somewhat low 
(but there is no reason to suppose that were the plant gro^n in another 
climate it would not give a better yield) aor can the fibre compete, as 
regards quality, with that of the chief textile plants already in use. But this 

(i) As regards this point, see R., October 191 7, No. 903. (Ed ) 
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plant has the advantage of being useful for other purposes, as has already 
been shown (green manure, cattle food), and the root could probably be 
used for making paper pulp; the woody matter left after retting makes an 
excellent fuel and the seeds might be used as a poultry food. The seeds 
contain: — Water, 12.9 %; Oil. 2.98 %; Albumin, 23.25 % (nitrogen, 3, 72 %.) 

It has also been found that in the district where Crotalaria is cultivat- 
ed, bees produce excellent honey. 

730 - El AC is Poissonll(i) in the Belgian Congo. — Bather Gillet, in the Bulletin de 

laSocUtt Nationale d' Acclimtation de France, Year LXVII, No. 5, p. 150, Paris, May, 

1919- 

The paltn known at Mayomba (and which exists at the State Post at 
Cauda-Sundi) under the native name of " Voa-Kania ” is none other than 
Elaeis Poissonn var. tenera E. Anuet. The other variety of this palm, 
the variety dura, exists in the Kisantu district ; thereat is uncommon and 
known by the native same of " Sampatu ” (i. e., shod). 

The author asks if the variety from Mayomba and that from Kisantu 
really constitute two different varieties, seeing that both kinds of fruit 
(tenera and dura) occur on the “ Sampatu ” palm. He is of the opinion 
that that variety is not yet fixed and that some specimens have been hybrid- 
ised. The only way to settle the question is to study it at length on 
the spot. 

731 - Rubber from Hainan, China. — Sec No. 680 of this Review. 

732 - Tabanuco Gum or Porto Rico ElemL — Scientific American Supplement , 

Vd. LXXXVII. No. 2256, p 20X New York, March 29, 1919. 

Elemi is the trade name of a fragrant gum-resin obtained from a 
number of trees chiefly of the myrrh family of plants (2). The plant 
yielding the Porto Rico Elemi is known botanieally as Dacryodes hexan- 
dra (3) and is locally called « tabanuco ». While the tree occurs on a number 
of the islands of the Lesser Antilles, xt appears to find its best development 
in the hills at the eastern end of Porto Rico. It produces the best timber on 
the island and is at the same time the commonest tree, reaching as much 
as five fett in diameter andattaining a height of 50 feet to the first branch. 

The bark is very clean and smooth containing an immense amount 
of gum for which there appears to be no particular use except locally for 
torches. When the bark is cut through with a “ machete" an enormous 
quantity of so-called gum exudes and runs down the trunk. This is true 
not only of trees standing in the forests, but also of trunks that have been 
felled for some days. If the bark is still green and has not been affected by 
long exposure to the sun, wind and rain, the gum will begin to flow freely 
when the bark is hacked. 

The gum is collected and used locally for incense and for torches, and 
for this reason the tree is often called candlewood. The method of tapping 

(1) As regards the creation of the species E. Poissonii and its two varieties tenera and 
dura, see R. t September 1918, No. 986. {Fd.) 

(2) Canarivm tpp . Of the femily of Burseraceae (Asia, Africa, America). [Ed,) , 

(3) D. h Griheb, also of the Buis raccae [Ed,) 
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is the same as that used for gathering the gum from rubber trees, which 
consists of hacking two slanting cuts forming a V. shaped wound in the 
bark. The gum runs down the trunks and, when it is to be used for torches, 
is collected into masses on a central stick and held in place by wrappers 
formed by the leaf sheaths of the Royal palm. The volatile oil gradually 
evaporates, leaving a solid resinous mass and forming an excellent candle 
used extensively by the natives. 

When the gum is desired for incense or for other purposes, greater 
care is taken in collecting it. It is generally put up in a semi-fluid state 
of a yellowish color depending upon the grade or purity of the gum. Its 
chief use in the region of its growth is a? a stimulant ointment for indolent 
ulcers, but the regular medical practitioners seldom prescribe it. It is gener- 
ally found aboard sailing ships in tropical America. 

The gum is more largely employed in the arts and it is believed that 
after it becomes better known in this country a good use can be made of 
it in the manufacture of varnishes, soaps, felting, and especially in the 
making of printers 1 ink for which its honey-like consistence and adhesive 
character are peculiarly useful. Ilowerer, a series of experiments will be 
necessary in order to determine its real value. 

733 - TheTucuman Seedling Sugar Canes. First Harvest, -cross, w. k., in The imi - sugar crops 

siana Planter and Surat Manufacturer , Vol. I, XII, No. 16, pp. 251-252 -f 3 Figs. New 
Orleans, April 19, 1919. 

In February and March, 1917, G. L. Fawcktt, Botanist and Patho- 
logist at the Experiment Station of Tucuman, Argentina, raised 30 Tucuman 
sugar canes from seed. These canes were harvested in March. 1918. As 
it is impossible to judge the quality of seedling cane in advance, the eanc 
from such seed must be considered as a distinct variety. For this reason 
the thirty canes obtained were named Tucuman 1, Tucuma 2, Tucuman 3, 
etc., respectively, in accordance with the method followed in Java De- 
merara, etc., whose seedling canes are known everywhere. 

The growth of the canes was remarkable ; fifteen months alter ger- 
minating they were from 3 metres to 4 metres high. They suckered very 
well, some giving as many as 15 to 20 stalks. 

In view of the limited quantity of utilisable canes of these new' va- 
rieties and the necessity of propagating them as rapidly as possible, all the 
canes cut were planted so as to wait till the next harvest, from which 
good yields are hoped. It will then be possible to make a study of their 
sugar content, their chemical composition, and the botanical differences 
between the varieties. 

During the growth of the canes careful observations were made on their 
relative strength, their manner of growing, etc. The two “varieties Nos. 1 
and 10 were attacked by top rot (1) and also appeared to be weak in other 
respects, Nos. 1, 12, and 29 were infested by the mealy bug, Nos. 7, 11, 15. 

17, and 30 alsd did not seem very promising, chiefly on account of their 

(1) For eryptogumic diseases of the sugar cane at Tucum&n see K., July, 1916, No. 

813 (JM.) 
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relatively low yield. On the other hand, many canes were particularly 
vigorous. Among these were No. 5 with 13 long stems of average thickness 
weighing 20.8 kilos, No. 25 with 20 stems weighing 21.0 kilos, and No, 27 
with 18 stems weighing 18.4 kilos. The results given are those of the 
first harvest. 

The thirty new varieties included canes of different colours — green, 
greenish yellow and purple. Most of them were green. 

734 - The Effect of Fertilisers on the Composition of Hops. — Russell, g. a., in the 

Journal of Industrial and Engineering Chemistry, Vol. XI, No. 3, pp. 2*8-224 + 10 Ta- 
bles. Easton, Pa., March, 1919. 

The field experiments described were carried out during three conse- 
cutive years on high land in irrigated alluvial soil. In each case there 
were fifteen plots, each fertilised in a different manner, and control plots. 

It was found that the production per acre of soft resins (extracted with 
petroleum ether) is greater in irrigated and fertilised soil. This is, how- 
ever, due to the greater vegetative development of the hop as the percentage 
of soft resins in the cones is reduced. The results showed no appreciable 
superiority of one fertiliser over another or a mixture of fertilisers with 
respect to the production of soft resines per acre. From an economical 
point of view soft resins are the most important constituent of hops. 

The soluble ash content is not appreciably affected either ^ the use 
of fertilisers or by irrigation. 

733 - Cultivation of Henbane and the Alkaloid Content of its different Parts. — Koch, 

G. P., in the American Journal of Pharmacy, Vol. XCI, p. 68; t uimmarise<J by . Bridel, 
M., in the Journal de Pharmacy et dc Chimie, Year III, Series VII, Vol XIX, No. 9, 
PP- 307-309. Paris, May, 1919. 

The author has attempted to find out the best conditions for the culti- 
vation oi henbane (Hyoscyumus niger) and gives the following recommenda- 
tions : 

Ascertain the germination power of the seed by germinating them on 
wet blotting paper ; in good samples, 90 % of the seed should germinate 
in 9 or 11 days. If the germination power is tested in soil, this should have 
been sterilised previously ; in this case of the seeds germinate in 
3 weeks while, in unsterilised soil, germination, hindered by the growth of 
mycelial filaments, only takes place in 7io the seeds. 

The growth of henbane is helped by a fertiliser composed of (in parts by 
weight): — lime, 500 ; calcium phosphate, 400 ; sulphate of potash, 200 ; 
nitrate of soda, 300 ; magnesium sulphate, 50. 

The most important point in growing this crop is to control insect pests, 
which may devour nearly all the leaf blade. The author advises the use 
of a wash containing 5.55 kg. of lead arsenate to 1000 litres of water, as it 
does not harm the leaves. 

In order that the grains harvested should germinate as well as possible, 
the authors’ experience indicates that they should be gathered at the end of 
July, that is, when the leaves and capsules are dried up and the latter 
begin to open, and when the seeds are hard and dark brown in colour. 
By this method seeds were obtained 93 % of which germinated in 9 days. 
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A single capsule contains from 200 to 300 seeds and one plant wilt 
furnish 250 to 270 capsules. 

Henbane leaves gathered green, when those capsules that are formed are 
not yet ripe and when some flowers still remain at the tip of the stalk, are 
found to contain, on drying, from 0.073 to 0.102 % of alkaloids. 

If the leaves are gathered at the end of July, after gathering the ripe 
capsules, a drug is obtained that, after drying, contains only Q.052 to 0.057% 
of alkaloids. 

The stems could also be used pharmaceutically if they are gathered 
at the same time as the leaves; the dry stems, in fact, contain 0.081 % of 
alkaloids. 

736 - The Production of Market-Garden Seeds in the Belgian Congo.— Father gillet, 
in the Bulletin de la Soctttf Nationals d* Acdimatation de France , Year LX VII, No. 5, 
pp. 145-15°. J*aris, May, 1910. 

Experiments made in the Experimental Garden of the Kisantu Mission. 

Results in the production of seeds were registered after using basic slag. 

Some “ demi-long, blanc de l’hopital ” radishes were sown; the best 
plants weie left and, after some 5 months, they began to flower. As the 
rains had then begun, only 5 or 6 % of the plants produced pods of suf- 
ficient development and containing 2 or 3 seeds, as the others had gone 
mouldy before they had become full grown. The few seeds obtained were 
sown as soon as the rainy season had ended and they came up perfectly; 
after 4 months they began to flower. Since then this variety has well 
maintained the qualities it acquired in the second generation. 

The best time for sowing is the dry or cold season, that which is least 
different from the European summer. In the rainy and hot seasons, the 
plants seed t efore the roots are fully developed; the seed are less well nou- 
rished, whtCii would cau.se them to degenerate rapidlv. In fact, during the 
season when most rain falls, which is also that of the gieatest heat, the life 
cycle occupies about half the time required in the cold season. 

The turnips and carrots that bore seed, like the large cabbage, did not 
give such satisfactory results as the radish. 

When first sown, many plants flowered almost immediately and appear- 
ed to have reverted to a wild state. Others developed to a certain extent, 
but foimed seed too soon. They were all rejected save those which, being 
completely developed, were checked before bearing fruit. A good deal of 
selection work requires to be done before a variety can be obtained that has 
all the qualities of the first parent, but good progress is being made in this 
respect. The experiments made so far, though still too recent, suggest 
that it will be possible to fix good varieties having all the qualities required 
to make a good vegetable which can also become familiar to the natives. 

Five leek plants flowered for the first time in 1916 ; 3 produced a few 
seeds ; 2, instead of seeds, produces bulbils. When the author left the Congo 
both lots were very healthy. * 

Viper's grass reproduced very well from seed, and seed-production does 
not seem to harm the qualities of the root ; this is a very difficult vegetable 
to acclimatise because it cannot resist rain ; it can only be grown in the diy 
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season. Its seeds are difficult to store as, after 6 to 7 months, they give 
a percentage of loss of nearly 75 %. 

Lettuce, which flowers well, also grows well from seed of the preceding 
year. Old seed germinates poorly; as with viper's grass, the seed is kept 
with difficulty from one year to another. 

Chinese mustard does well in any season ; it is an excellent vegetable 
which reproduces itself perfectly. 

The tomato loses all the qualities of an improved fruit after the first 
generation of seeds gathered on the spot. It grows vigorously, producing 
long thin stems that are covered with an abundance of acid fruit. 

The egg-plant and all-spice retain all the qualities of improved fruit. 

Teas and kidney-beans are easily acclimatised, when they are more 
vigorous and give higher yields than the parents. 

Some results were obtained wth Florentine fennel. This vegetable 
is very subject to rot when it flowers. It is very difficult to obtain well- 
formed fruit. Celery, whether grown for the root or the stem, parsley, cher- 
vil, the different sorts of cabbage, the salsifies, beet, beetroot, parsuep, 
sorrel and spinage have given no results so far. 

Shallots, which are propagated in the Experimental Garden by dividing 
the tufts, and oriental garlic have never shown the slightest tendency to 
bear fruit, although the former had come from seed and the jitter from 
bulbils. Chives, which are also propagated by division of the tufts, might 
also be grown from seed. 

Amongst the onions, apparently only the native onions give good re- 
sults ; the different European varieties form no bulbils ; only the variety 
known as Santa Cruz orTeneriffe grows well, but so far it has borne no seed. 

Good results are expected from the “ ranevelle ” radish, wdiich is on 
trial. Some were obtained in the third generation that were 30 cm. in 
diameter and that without any trace of fibre ; the pods are also modi- 
fied, some losiug their appearance of a string of beads ; their more tender 
skin can be crushed between the fingers ; in this third generation types are- 
found that range from the wild plant to the perfect vegetable. 

Potatoes are grown at Kisantu throughout the year. In the dry sea- 
son they are grown on the flat (as is done in Europe, in clay or loamy soil 
that can easily be watered or irrigated. 

The author describes the cultivation of the potato in the region, the 
harvest (which should only be taken when the soil has dried ; as soon as the 
tubers have dried a little they should be bagged and put in the shade to dry, 
for the sun might kill them completely); the way they are stored (in a cool, 
dark, dry place). Except in places where trees have recently been cleared 
away, the potato requires manuring (farmyard manure and wood ashes). 

737 - Comparative Cultural Tests of different Species and Varieties of White-Currants, 
Black-Currants and Gooseberries in Denmark. — Esb jebg, n., in the Tidsskn/t for 

PlanUavl , Vol. XXVI, PI. i, pp. 52-79 + 18 Tables. Copenhagen, 1919. 

The agricultural station of Sparigsbjerg undertook, in 1909, a series of 
comparative cultural tests of different varieties and species of white-cur- 
rants, black-currants and gooseberries. Fifteen varieties of gooseberry, 
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4 of white-currants, and 4 of black-currants were planted, at the rate of 80 
plants to a plot. The plots were limed some time before planting and then 
given progressively decreasing amounts of sulphate of ammonia and super- 
phosphate together with approximately constant amounts of potash each 
year. The first crop was gathered in 1911. Each year the author recorded, 
for each of the 23 varieties, the dates of flowering, setting, harvest and fall of 
the leaves, in this way he observed the relative resistance of each variety to 
fungoid disease and insects. Below are given the total crops of fruit ob- 
tained from 1911 to 1917 (in quintals per hectare) : — 

A) Gooseberries : — 1) Varieties with red fruit gathered uhen ripe * 
Achilles, 1237 > Sproffens Goliath, 1119 ; Eondon Market, 982 ; Winham's 
Industry, 724 ; Crown Bob, 675 ; Non plus ultra, 492 ; Victoria, 315 ; Wil- 
liams, 300. 

2) Varieties uith green fruit gathered ripe from 1911 to 1914 and unripe 
from 1915 to 1917 (the crops for 1915-1917 are given between brackets): 
Withesmith, 414 (741); Keepsake, 307 (649); Gottlieb 214 (593) ; Green Wil- 
low 248 (538) ; Brougham, 133 (447) ; Profit 249 (365); Favorite, 133 (240). 

B) \\iute currants i — Red Dutch, 433 ; Fay's New Red Prolific, 
212 ; Cherry Dutch, 187 ; Fertile, 105. 

C) Beack-curran':s : — Black Naples, 313 ; Bang up, 396 ; Queen 
Victoria, 275 ; Ogden's Grape, 217. 

738 - The Management of Fruit Trejs Before Plantation. — Truelle, a., in 14 Vie a^i- 

cote el rurale , Year IX, No. to, pp. 182-176 -f 1 l'ig. Paris, Marc h 8, 1919. 

The operation of “dressing" (habillage) a tree before planting is well 
known and the author quotes experiments made on this procedure, which 
has the double end of trimming the tree and establishing a balance between 
its subterranean and aerial apparatus. 

There is another operation that is much less nsed but ought to be 
used more often, as trees removed from the nursery have often to wait a 
long time beiore being planted. This operation, known in France as “ pra- 
linage ", consists in plunging the root system of the tree for a few seconds 
in a mixture made of clay, a fertiliser and water. The mixture should be 
so thick as to stick to the roots and form a covering. 'I he proportions 
used vary. 

The aim of the operation is to give back their freshness to the roots 
and rootlets that are more or less dried up by ther journey from the orchard 
or by the heat of the sun and provide them with food that they can make use 
of immediately, so that the tree will “ take ” more quickly. 

The mixture consists of clay with cow-dung in the proportion of % 
of the former to a / 3 of the latter, sufficient water being used to obtain the 
requi 1 ed consistency. 

It is advisable to mix 5 shovelfuls of clay with 3 of cow-dnng and dilute 
the mixture with sufficient w'atcr to make a " clear soup ". 

The stems can also be treated with thfe mixture by using a large brush, 
but it is best to lime them, as lime is the chief constituent of the mixture used 
for coating, whitewashing and spraying stems. 
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The operation is intended to prevent the young trees, which, being 
sheltered by one another in the nursery, have tender bark, from hardening 
it rapidly when they are finally planted under the influence of the sun and 
wind, in which case the bark would lose its elasticity, the stem would grow 
in girth more slowly and the flow of the sap would be hindered. For this 
purpose, fairly concentrated milk of lime is used, mixed with J 4 its volume 
of clay or loam so that the coating wdll not be easily washed off by the rain. 

739 - Fruit Growing in Denmark. — Gram, IVt., in the Ttdsshrift for PlarUcavl , Vol. XXVI, 
Pt 1, pp. 80-182 -f* 5 Tables Copenhagen, 1910. 

Report of the inquiry made by the Fruit-Orowing Commission nominated 
by the official Danish Committee of Agriculture. 

This report, which deals with the development and present state of 
fruit growing in Denmark, gives the following information : - 

1) Statistics showing the number and distribution of fruit trees in the 
country. 

The following figures were available on July 15, 1912, for the islands 
and Jutland* — total number of fruit trees, 3 224 078 and 2 210 332 ; com- 
prising apple trees, 1 267 131 and 868 163 ; pear trees, 561 397 and 383 973 ; 
plum trees, 704451 and 456 733 ; cherry trees 691 099 and 501 663. This 
gives, for the whole country, 5 434 410 fruit trees: 2 135 29^ apple tr&s, 
945 370 pear trees, 1 160 984 plum trees, 1 192 762 cherry trees. Of 
the 18 Danish counties, the 6 containing most fruit trees are the 4 
counties of the islands, i. e., Odense, Praesto, Svend borg and Maribo, 
and 2 counties in the east of Jutland, Aarhus and Tanders ; the 6 poorest 
counties in this respect are those in the north and west of Jutland. 
Broadly .speaking, it may be said that apple, cherry, plum and pear aie 
present in equal numbers 111 the different parts of the country, owing 
to the fact that over a large area the chalk\ subsoil is so close to the surface 
that it provides a continual supply of chalk to the cultivated layer, which 
constitutes a factor that greatly favours the growth of fruit trees. The 
scarcity of fruit trees in the north and w r est ol Jutland is due to the lack 
of chalk in the soil and, in many cases, to the poor soil, which is mostly 
sand. One of the counties richest in cherries (\ arietie^ with sweet fruit) 
is that of Frederiksborg (in the north of the island of Seeland) which sup- 
plies the Copenhagen maiket with fresh fruit. 

II. — The second part of the report deals with the results obtained by 
sending lists of questions relating to local fruit-growing conditions to commu- 
nes, farmers, horticulturists and school masters ; 74 % of those who received 
the questions replied to them ; the questions were as follows : 

In what part of the district is must interest taken in fruit growing ? In 
w r hat parts has progress been made ? What parts are most suited to fruit- 
growing on account of climatic and agricultural conditions ? How do the dif- 
ferent species and varieties grow ? In what way are they cultivated ? What 
are the commonest diseases and which are the resistant and wdiich the suscept- 
ible varieties ? What possibility is there of developing and intensifying 
fruit-growing and what are the economic conditions required torealise this ? 
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Examination of the replies shows that the interest in fruit-growing 
varies very greatly with the locality : in regions where it has been carried on 
for a long time, such as in the islands and the east of Jutland, the import- 
ance of the crop as regards commercial exploitation has increased on the 
whole, and even in parts of these regions that are poorest in fruit trees, 
every farmer can grow sufficient to supply domestic needs. However, more 
attention is paid to plantation than to maintenance and it may even be 
said that in many places maintenance leaves everything to be desired. It 
may be said roughly that, about one-half of the countries where fruit- 
growing is carried on show conditions that can be described as favourable, 
while the other half shows unfavourable or bad conditions. 

Fungoid disease causes a great deal of damage, especially due to 
Sphaerotheca mors- uvae, Nectria ditissima, Venturia, and Monilia . In com- 
parison the climatic conditions are less important, the most harmful 
being the west wind, winch causes most damage in Jutland, frost, hoar- 
frost and fog. The various unfavourable conditions of the soil, such as 
acidity, lack of natural drainage, lack of lime, are less important and the 
damage due to insect pests still less. 

All the species anti varieties grow best in the islands, especially in the 
southern ones (Fionia and baalamb. Walnuts, chestnuts and mulberries 
grow there as well. In Jutland only the most hardy fruit trees can grow, 
and bush-fruit such as R*bcs spp. Fifty varieties of apple, 30 varieties of 
pear, 20 varieties of plum and 12 varieties ol cherry (q with sweet and 4 
with sour fruit) are grown. The commonest varieties of apple are 
Cox’s Pomona, Cox’s Orange, Skovfogedaeble fra Lou (Danish), Monnctille 
(Prince) and Oravensteiner. The most esteemed variety of pear is the Da- 
nish variety Grtve d. W. Moltke ; next come the Bonne Louise, Oraapaere 
and Bon Chretien Williams varieties. Among cherries the yellow and black 
Spanish, Napoleon and Elton varieties are mentioned. In 50 % of the com- 
munes, fruit-growing is of no commercial importance and it is only in about 
a hundred (i. e , 10 %) communes that fruit selling is of any economic im- 
portance. In the regions where fruit growing is relatively important, the 
fruit is sold to whole-sale buyers or in the markets : in other places the con- 
sumer buys directly from the grower. Little sorting is done and the me- 
thods of packing and storage are still . omewhat rudimentary. 

Some joo communes (about 1 * of the total number) have commercial 
plantations, but they are mostly small, the largest only covering an 
area of 20 to 25 hectares. Various bodies or societies give assistance to 
Danish-fruit growing. These are particularly the horticultural societies, 
the small farmers' societies (“ Husmands-foreninger ”), the agricultural 
societies, etc. 

* 

740 - Researches on the Efficacy of Thinning by the Stiffly of Promising Trees chosen 

in the Stand. — Mer, J$., in the Comptes Rendu 9 de VAcadimie d' Agriculture de France. 

Vol. V, No. 13, pp. 430-440 -f 1 Table + 1 Fig. Paris, April, 1919. 

The author attempted to ascertain whether it is possible to estimate 
with sufficient accuracy the results of thinning by studying a certain num- 
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ber of promising trees in a recently thinned £tand. These would be num- 
bered and fenced off ; their circumference at the level of the fence would 
be measured every few years and their average height would be calculated ; 
with the help of these data the average surface at the level of the fence 
would be calculated, then the average volume produced during the differ- 
ent phases of the period selected ; by multiplying this average volume by 
the number of promising trees in the stand, i. e., those trees that must wStand 
until the labt years of the rotation, and which will be taken into account 
for each plot, the material yield of the most vigorous trees in each plot could 
be rapidly calculated with sufficient exactness. 

By adopting this summary method the need for felling a certain num- 
ber of liees of different categories in experimental areas in order to work 
out tariffs could be dispensed with as it has the disadvantage of impoverish- 
ing the stands and bringing a certain confusion in the inventories. 

But, before making use of the method suggested by the author it would 
be necessary i) to make suie that the trees selected in this isolated fashion 
in the stand have been influenced sufficiently by the thinuing for their 
growth to have apprecial >13' increased, even after quite a small number of 
years, 2) to ascertain whether the average volume of these trees corres- 
ponded sufficiently with that of the promising trees in the small experi- 
mental area serving as a control, for only in this case could the ffro be 
compared In order to see whether these two ends could be attained, the 
author carried out the following experiment : 

In an experimental area some 60 years old and divided into z small 
squares A and B (the latter less thinned) the author placed 7 promising firs 
in the first square and 13 in the second, under observation in 1886. The 
trees were chosen in such a way as to have approximately the same dimen- 
sions as the other promising trees. The trees were measured, fenced, 
etc., as has been previously describee' . New measurements were taken ifi 
October in 1899, 1902, 1907 and 1911. At each ot these periods the average 
circumference and, consequently, the surface at the level of the fence were 
calculated, then the volume of each tree, the height of the trunk being esti- 
mated as an average ol jo metres, as owing to the war actual measurement 
could not be carried out. After each set of observations, the average volume 
of the firs forming each of the groups w\as calculated and by multiplying it 
by the number of promising trees in one or other ot the squares, the 
cube could be determined, based in this way on the average volume of the 
fenced- off frees. 

It could them be judged if the cube obtained in this way corresponded, 
with sufficient approximation, to that of the whole of the trees supplied 
by the inventories. These figures, expressed in cubic metres per hectare, 
are given in the foim of tables and graphs. 

Rxamination of the table shows that, for each of the small squares, the 
difference Letweeu the volume of the fenced-off trees, calculated from the 
inventory figures for the promising trees, and the volume of these trees 
in each small area, is relath ely small * — for the first small square, 369 — 
3* 8 = 11 (i. e., i./|9 %) and, for the second small square, 448 — 417 = 31 
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(i. e., 6.9 %). The volume produced by the fenced-off trees , calculated from 
the number of promising trees recorded in the inventory , is thus sufficiently 
close to the ascertained volume of these promising trees to allow the two figures 
to be taken as practically equal. 

The number of trees fenced-off in each square was small and it is pro- 
bable, that if it had been greater, the difference would have been still less. 

In conclusion, the author advises foresters who wish to apply this 
method to take the following precautions : 

1) to place the experimental and control areas in stands that are as 
regular and homogeneous as^possible ; 

2) to number, in groups by size all promising trees in each area ; 

3) to pick out, from each of the two areas, as trees to be numbered 
and fcnced-off irom 30 to 50 trees per hectare, according to the situation, 
choosing them in various grades of size, so that the average circumference 
of each of them would lx* near that of the trees iu the rest of the area. 

741 - The Identification of Timber by the Colouring Matter it contains.- jauefret, 

A. in the CompU's rendus de V Academic des Sciences, Vol. 168, No. 13, pp. 693-694. 
Paris, March 31, 1919. 

The study of the colouring matter in wood is not only of practical in- 
terest, but also enables the species to which the w ood belongs to be identified 
by examining the colour reactions and the absorption spectra of the colour- 
ing matter. 

An example of this is furnished by the author's researches on two Dal- 
bervin from Madagascar : D. Penieri Drake, and D. ikopensis Jum. & Terr. 
Normally, the former has a colour like wine lees, while the latter is a less 
dark brownish red. After soaking for 24 hours in 05^ alcohol, the pow r dered 
wood of I). Vcrneri gives a solution that when filtered is red. and which 
turns orange on adding sulphuric acid. Under the same conditions the 
solutiou from />, ikopensis is orange coloured, is not changed by sulphuric 
acid, and is turned orange brown by caustic soda, etc. On the other hand, 
the powders of these two woods give differently coloured solutions on treat- 
ment with ether, chloroform and benzene ; their alcoholic solutions also 
give difierent absorption spectra. 

The author has found that these characters are constant for a given 
species by studying numerous species all of which, from this point of view, 
have quite distinct characters It will be seen how tables based bn these nac- 
tions and on the absorption spectra ol these coloured solutions would be useful 
for the identification of timber in general, and especially for timber imported 
under indefinite names, provided that these tables are gradually drawn 
up with the help of samples oi known botanical origin. 

742 - The Forest Resources and Timber ot the French Colonies. — 1. b outte ville (in- 
spector of Public Works in the Colonic*), Les Resources de nos fartls colontalcs, in the bul- 
letin de la Sociitc d' Encouragement d V Industrie ncttiomle, Year CXVITT, 1st. Half-Year, 
Vol. CXXXI, No. 2, pp. 258-283. Paris, March- April, 1919. — II. Carmrntron, E., Rots 
coloniaux, iu the Actes dc VInstitut colonial de Bordeaux, summarised in the Bulletin d< VPf- 
ficc colonial , Year XI, Nos. 121-122, j>. 79. Melun, Jan.-Feb., 1918. — III. Note oflicielle 
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sur les bois coloniaux , in the Bull, de la Soc. d'Enc. pour Vlnd. nat., Year CXVTII, 1st. 
Half-Year, Vol. CXXXI, No. 2, pp. 284-298. Paris, March-April, 1919. — IV. Fran^om, 
G., Produits de la foril et de la brousse arborescente, in the “Ressources de l’Afrique Occi- 
dentale Frangaise ", MintsUre des Colonics, Colonial Office, p. 156. Melun, 1918. — V. 
Guibibr, J. F. H. ( Chief of Forest Service of Anna w) , Situation des for its del' A nnam, Congrcs 
d' Agriculture coloniale, Gouvernement ginbalde VIndochine , Saigon Series, Bulletin No. 9, 
p. 114. Saieon, 1918. —VI. Couffinhal (Chief of the Forest Service of Cochin-China), 
La situation actuelle des for its de VIndochine , Ibid. , Bulletin No. 8, pp. 30 + IJV. — VII. 
Goitroand, E. (Chiei ol Forest Service of Cambodia), La situation forestibedu Cambodpe en 
1918, Ibid., Bulletin No. 10, pp. 31. — VIII. Meshier, A., Les Forits du Tonkin , Conprt* 
d' Agriculture colont ale , Gouvernement pintral de VIndochine , Hanoi Series , No. 13, pp. 23. 
Hanoi -Haiphong, 1918. — IX. Chevalier, A., Premier invent at re des bens el autres produits 
foreshtrs du Tonkin , in the Bulletin iconomique de VIndochine , Year XXI, No. 131, pp, 
505*525 and No. 132, pp. 742-884. H anoi-llaipliong, 1918 (to be continued in 1919). — 
X Bertrand, \ Les produits for es tiers de V / ndochtne au service de la Defense nationale, 
Con ins d'A'<ric. col.,Gouv. pin. de VIndochine, Saigon Series, Bulletin No. 18, pp. 38. 
Saiuon, 1918. — XI, Hebert Stone, Les bins utiles dc la Guyane Franfutse, in the Annales 
du Music Colonial de Marseille, Year XXV, Third Series, Vol. IV (1916), Ft. 2, pp. 39-135 
and Year XXV, third Series, Vol. V (1917) Ft. 3, PP- *59- Paris -Marseilles, 1917. — XII. 
Bois de Madagascar, in the Annuatre piniral de Madagascar et Dipendances , pp. 454 455. 
Tananarive, 1918. —XIII. Gardey, A.., Les Ressourccs forestures du Maroc, in Colonies 
et Marine, Year HI, No. r, pp. 33-40. Paris, J anuary 25, 1919* — XIV IyONO, L^xploi- 
tation des forits au Maroc, in the Revue des Eau a et Forits, Third Scries, Year XVI, 
Vol. EIV, No. 6 pp. 178-181. Paris, 1916. 

I. — Statement of the timber requited in France. Before the war the 
home production of common timber was 8 million cubic metres while 3 % mil- 
lion cubic metres of an estimated value of 275 million francs were imported. 

France has in million hectares of forests (*/ 6 of its total area). Colo- 
nies (in millions of hectares of forest-,) : — Ivory Coa-t, 12, Gabon and the 
the inland region, probably 20 ; Cameroons, 15 ; Madagascar, 9; Guiana, 
5 ; Indo-China, 2 5 ; etc. ; the total for ihe colonies appears to be about 100 
million hectares. A large part of these forests is at present of very diffi- 
cult access, but it forms an immense reserve for future use. Accepting 
the relatively modest figures of 250 cu. metres per hectare, the forest re- 
serve would be 25 milliard cu. metres of wood. 

Apart from the valuable timber, the colonies can supply excellent 
common timber. The author describes the colonial forest and points out 
that an inventory of the colonial forests has begun, while various missions 
have been organised and work carried out. It was important that the colo- 
nial trees should be classified methodically ; this was done for the Ivory 
Coast and Gabon (1) by Commandant Bertin (the same results were obtained 
for the other African colonies), whose work is briefly described by the 
author. M. A Chevalier had identified 600 trees, but Comm. Bertin 
retained 39 species of trees that answer to industrial requirements aiid which 
form 70 to 75 % of the forests examined. The samples brought back by 


(1) A. Bertin, Mission forcstiire coloniale, Vol. T, DcS bois de la Cite d'Ivoire, published by 
E. If AROSE, 11, rue Victor Cousin, Paris ; Vol. II, Les bois du Gabon, Id.; Vol. Ill (m 2 parts) 
La question for esttire coloniale, Id. (Ed.) 
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M. Bertin were submitted to very interesting practical tests, which gave 
conclusive results, by M. Prudhomme (Director of the Jardin Colonial), 
Commandant Ceixerier and M. Bertin himself. A special commission 
set up by the Minister for the Colonics considered the results obtained and 
classed the timber from the Ivory Coast and Gabon in 7 grades correspond- 
ing to the different uses of industrial wood. The author considers these 7 
grades of wood with regard to their employment for railway sleepers, 
vats, paving, paper pulp, etc. Much has been achieved, but much still 
remains to be done in exploiting and utilising colonial timber, and the au- 
thor gives a detailed account of the work to be done by the Administration 
(creation of ways of communication, suitable ports, jetties near the mouths 
of rivers, development of the mercantile marine, etc.) ; saw-mills should be 
set up in the colonies in the timber yards and ports ; the State should be- 
come a buyer in order to ensure a suitable utilisation of the products and a 
desirable and safe market. As regards the economic point of view, M. Ber- 
tin has shown that, tailing into account all expenses, colonial timber can 
be put on the French market at equal and even inferior prices to those of 
French or foreign timber. 

II. - • Official communication classing the common timber (not in- 
cluding the valuable timber known as “ island timber ”) of the Ivory Coast 
and Gabon in 7 grades. The dilierent woods are given the Latin name of 
the tree that produces them together with its local name, and its character- 
istics. 

III. — A study on the increased utilisation of colonial timber and the 
multiplication of markets so as to exploit the forest resources of Africa 
more rapidly. 

IV. - - This study on the products of the forest and hush in French 
West Africa was summarised iii our Review of Feb. iqiq, No. 146.* 

V. — The area of the Anuamese forest cannot be stated exactly ; 
the estimate of 6 million hectares, given to the Forest Service some years 
ago as an indication of the wooded area it would have to deal with, fixed 
the area at % of the total area of the country. This figure is much too 
low, if by ‘ wooded area” is understood all that which, not being suitable for 
the cultivation of crops, bears remains of old forests that ought to be 
reconstituted, if it were not impossible until the yearly forest fires can be 
prevented. It is much too high if by forests is understood those 
areas that bear stands that can be exploited and stands that can be recon- 
stituted simply by protecting them from fire for 5 to 10 years. 

These forests extend uninterruptedly from the north to the south of 
Annam, being continuous with the Tonkin forests at the north, the forests 
of Cochin-China in the south and the forests of Laos in the west., They 
preponderate in those districts that are hilly if not mountainous. 

Under present conditions of exploitation and transport, the Anna- 
mese forests could export large quantities of all kinds of wood suitable for 
different uses to the home country. These forests without mentioning 
the pine forests, could easily supply 100 000 cu. metres of timber each 
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year without being depleted, if the felled trees were utilised better, and 
more than double that quantity of ordinary wood. 

From the special point of view of the I v ang-Bian pines, the possible 
annual yield from 50 000 hectares of forests in that region was estimated 
in 1913 at 100 000 cu. metres for the pine alone, which would bring in a 
gross revenue to the Treasury of 100 000 piastres, the pine being placed in 
the third grade (but which would be $200 000, as it is now placed in the 
second grade). Tlie forests of the province of I,ang-Bian cover more than 
double that aiea. An estimate made in 1909 spoke of 100 000 hectares 
and fixed the minimum possible annual yield at from ^00000 to 600000 
cu. metres which would give 10 000 tons of sulphite paper pulp. 

Judging from these figures, the forests of Annam could yield a total of 
nearly 1 million cu, metres, or to % of the French importation. It 
would be nearer the truth if these figures, including tho^o of I«ang-Bian, 
were reduced to a total of 300 000 cu. metres. 

Tlie author gives tables showing the timber that could be exported 
to France. The tables show the names of the trees, the forestal divisions 
of the country where they grow, information as to their utility, the price 
per cu. metre of undressed timber at Benthuv for Noith Annam, Tou- 
rane for Central Annam and on tlie spot for South Annam. 

Another table shows the foust by-products that could be exported to 
France (bamboos, rattans, various palms, etc.). In a further table the com- 
position of the stands in Annam is shown. Other tables and diagrams give 
information as to the reserves, the actual volume of wood exploited, receipts 
obtained, reafforestation and tlie fixation of dunes, the yield in gum of 
the pines, etc. 

VI. — Tlie forests of Cochin-China consist of two distinct natural 
/ones : that of the Fast, or elevated land, and that of the West, or inunda- 
ted or marshy land. Between these two regions lies a central zone in- 
cluding the provinces of Cholon, Tanau, Mytho, Oocong, Bentre, Travinh, 
Soctrang, Cantho, Viuhlong, Sadec and I.onganyen. These provinces are 
either almost entiioly devoted to rice growing or covered with marshes, 
but there are numerous small woods that furnish considerable quantities 
of fagots sold as firewood. 

The elevated forest laud is the most important as well as the oldest. 
The forests of which it is composed are of very vaiiod character but mostly 
appear to have been devastated centuries ago. The stands arc made up 
of a large variety ot trees ; these grovs any how, mixed with all sorts of 
plants, shrubs, lianas, rattans, bamboos, etc., forming an impenetrable 
thicket. 

The inundated forest region includes two different zones: that of the 
mangrove* and that of tlie “ tram ” (Eystathes $\lvcstris Ocnibre), as 
mangroves requite salt water for their growth and the “ tr :m ” grow in 
fresh water, though they can occasionally stand weak salt water. The fo- 
rests in this region consist of pure or almost pure stands. 

The forest products and by-products are next considered. From the 
point of view of exportation, the author thinks that it is now possible to 
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export, not heavy timber requiring much tonnage, but a smaller class of 
wood, suitable for telegraph poles, struts, poles, cases, toys, etc. Similarly, 
the by-products (rattans, bamboos, lianas, tanning and dyeing barks, oils, 
resins, etc.) exist in sufficient quantity to be exported. Many products 
such as paper pulp, acetic acid, tar, creosote, methylene, methyl alcohol, etc., 
should be prepared in the colony as they would easily find a market in 
France. 

After considering the regeneration of the forests (reafforestation, fire 
control, foundation of artificial stands), and the organisation of the Forest 
Service of Tndo-China, the author gives in tabular form a list of the chief 
trees present in the elevated forest region of Itido-China (together with 
much information), the nomenclature of tli^ species living round the edges 
of the mangrove swamps, figures showing the quantities of wood exported 
(by grades and species) during 1916, the area covered with timber in each 
province, the number and area of the forest reserves, and the receipts of 
the Forest Service from 1906 to 1916. A note is given on the Arboretum 
of Triing-Bom, and the decree of 'December 1, 1913, regulating forest con- 
trol in Indo-China is quoted in full. 

VII. — The forests of Cambodia cover an area of at least 4 million 
hectares. They are divided into 3 groups : — inundated, open, and 
close forests. 

The inundated forests occur on low lying ground near the banks of 
the Mekong, Bassae, Toule-Sap and their numerous tributaries. At the 
annual rising of the waters, occurring from June to November, these fo- 
rests aie totally inundated, the water sometimes even covering the tops 
of the highest tiees ; when the waters go back they leave on the soil a 
thick layer of mud of exceptional fertility. These forests contain trees 
of but inferior quality, amongst which water rattans, Hanes, etc., grow m 
thick, impenetrable masses. They have been long exhausted by extensive 
exploitation and are in a very bad^state. . In time they will disappear as 
their soil is required for agriculture, rich soil being scarce. 

The clear forests are usually 011 fairly shallow, uneven, impermeable 
soil. The chiei trees are the “phehek”, “‘-okram” (Rubiaceae), “thbeng”, 
" trach ", " khlong ” (Dipteroearpaceae), which live isolated without 
any underwood ; the trunks are not very high and rca'\h a maximum dia- 
meter of 20 in. only. 

The close forests situated on the banks of the chief rivers have been 
ravaged by the natives, but numerous woods situated a few miles from 
water courses that would float wood are still practically intact. 

The Cambodian forests could supply France with many kinds of wood 
enjoying a current sale, forming a large selection of beautiful cabinet-ma- 
king wood, carriage, cask and building wood as well as railway sleep* 
ers, etc. * 

The author studies forest control in Cambodia, the reserves, forest 
work, the rays n (native method of cultivation consisting in burning down 
the corner of a forest in order to sow crops in the ashes) and forest fires, 
eustomaiy rights, exploitation (timber, firewood, by-products), the trade in 
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wood and exports. He gives a list of the chief woods that could be utilised 
in France and of the by-products that could be used industrially (resins, 
oleo-resins, oil products, gums, guttapercha and rubber, textiles and plants 
for paper pulp, tanning and dyeing). Some diagrams are given, together 
with a map showing the administrative organisation of the Forest Service 
in Cambodge. 

VIII. — Three zones are distinguished in Tonkin : the Delta (about 
3700000 hectares), the Middle and Upper Region (a total of about 
6 700 000 hectares). In the Delta the soil can be cultivated and there are 
no forests. In the Middle and Upper Region it is nearly all forest soil, 
but there are so many gaps, so much deforestation, that the wooded area 
can be reduced to 3 500 000 hectares ol which only 279345 hectares have 
been reserved, i. e., are under the coutrol*ot the Forest Service, which has 
regulated 49 8 :8 hectares. 

Compared with the stands in Annam ; Cochin-China, Cambodia and 
Laos, those of Tonkin are distinguished by their poverty both as regards 
the quality and the quantity of the wood. Except the mangroves 
and pines in the Quang-yen province (2 leaved pines) and a few groups 
of 3-leaved pines in the Ha-giong region which form pure stands, all the 
tiees composing the stands in Tonkin are mixed in an excessively*, varied 
manner, which is a defect from the point of view of the trade in wood. 

The exploitation is in the hands oi the natives, except the parts that 
are reserved and regulated, and it is carried ou* by ancient methods. 

The author considers in turn the possibilities of the forests in Tonkin, 
their future, th reserved areas, the areas regulated, the attempts at reaf- 
forestation, the salt forests (80 ouo hectares of mangroves), the different 
timbers exploited (the timbers are at present classed in 4 grades, which the 
author studies separately, giving tables showing the native names of the 
trees, the respective volume exploited in 1916, the price per cu. metre 
of rough timber and the chief uses), woods for dyeing and tanning, the 
forest by-products, the bamboo, the « Cunau " (i), the resins (resin from 
the pine Pinus Tonkinensis, and that of the " tr&m ", Eystathes 
sylvfhtns Genii re, resin from the “ sau ", Ltquisambr formosiami , and 
“ bode ", probably Stynir benjoin), the rattans, Ihe "Ltd" (Rhapis 
flahellifctmis ), etc. 

Amongst the many trees in the forests of Tonkin, there are few that 
could provide the material for a &mall exportation. Tonkin even imports 
its " lim " as rough timber from Annam. Generally speaking, the distri- 
bution of the wood and its variety do not satisfy commerciarrequirements, 
an uniform product being demanded. Again, the many and varied diffi- 
culties inherent to the country make it impossible for the European to ex- 
ploit the forests himself. There is room, however, for one or two new pa- 
per mills (two already exist) as well as for one or two firms that would 
deal with the resins, the tanning and dyeing material and the perfumes. 


(1) As regards the “Cun&n” or “Cu-n&u”, see R. t Nov. 1918, No. 1236. (Ed.) 
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XX. — After studying the forest problems of Tonkin, the author 
gives a list of the trees of that country, grouping them in families and 
giving much information regarding each of them (scientific names, native 
names, sizes, properties of the timber, uses, prices, geographical distribution). 

X. — The author deals with the use of the forest product® of Indo- 
China tor National Defence : rough part* for rifles made of " goi ” wood 
in Tonkin ; the manufacture of these parts in Cochin-China and shipment 
of blocks of “ bang-lang ” wood ; general information on bang-lang wood, 
which is very important; tests on the use of light woods; study of heavy 
woods that might replace “ gaiac ” ; the provision of kapok ; supplies of 
acetone and methylene furnished bv the “ Bienlioa Industrielle et Fores- 
tiere ” Company (at Tan-mai, near Bienhoa) ; the resins produced by the 
Dipterocarpnceae ot Iudo-China. 

XI The object of this work was to collect and compare all the 
available information 011 the timber oi French Guiana, to clear up both 
the scientific and popular synonymy and to provide supplemental des- 
criptions of all the species represented in the Colonial Museum of Mar- 
seilles or in other collections that the author was able to visit. He also 
desired to call public attention to the rich forests of Guiana. 

In the introduction the author gives a general account of the timber, 
deals with the synomiuy of colonial trees and the classifications of tim- 
ber made by Dinnouteuil and tile Brest Commission. 

The descriptive account of the timbers of French Guiana is done bv 
families and tiibes, giving each tree its scientific, popular and native 
names together with information as to its habitat and the properties of the 
wood as well as the uses for winch it is suited. The work is illustrated 
by 7 plates 

XII. The forests in Madagast ar are of very s] * cial character, being 
composed of tuanv kinds oi trees (Soo to 1000) scattered about with no 
apparent order; there are no dense stands that could be woiked easily. 
The trees occur on the east coast according to the altitude >ver sea-level ; 
between sea-level and 720 ft. trees occur that are some ot the best produced 
by the colony ; from sea level to 4550 tt. there ate the same and very 
different trees, new trees oceturing troui 45^0 to 6666 ft., but at that altitude 
the forests cease. 

The coastal forest® on the hay oi \ntongi 1 and those situated to the 
south ot Maroantsetra are tlie finest in the colony, as they contain the most 
valuable trees and the densest stands* Afzclia bijuga (" hintsy ”). Tra- 
cJnlobium evrnicosum (copal tree), Labratnis Bageri (“ nato ”), etc. 

The forests situated along the railway in the Analamazaotra region are 
also very fine and rich ; they furnish timber and firewool tor the towms 
in the centre that cannot obtain sufficient from the second zone of the 
" Majidraki 11 forests, which are already partially exploited. 

The Malagasy forests are usuallv too varied in character to allow* 
of regular exploitation with the object of exporting one particular kind of 
timber. This is specially t r ue for the eastern forest, which is the mo®t In 
tero^eneous. 
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The west coast, especially the province of Morondava, contains im- 
portant stands. The Diospyro^ Perrieri (ebony), Dahlbetgia Perneri, 
S kopensn (violet ebony) and the M Hazomalama " (wdiich has aromatic 
wood) are among the trees on the west coast. 

Apart from botanical studies carried ont by the Forest Officers in 
Madagascar and by various botanists, no practical studies have been car- 
ried out on the timbers of the colony . 

Besides timber the forests can fumisbnumerous by-products, such as 
wax, gums, resins, fibres, tanning and dyeing material. Other by-pro 
ducts that misrht be used tor making paper-pulp have not yet been identi- 
fied. 

XIII and XIV These two articles, un the forests in Morocco have 
been respectively summarised in thi^ Rei'tw in No. 475 ot April, 191Q and 
No. .19 of January, 1917. 

743 - Forestry in the Union of South Africa. — 1 dominions royal Commission 
Industrial FossilulitKb of South Afru 1, JLl, J'oicstry Rim urc IJn 5 culhAfmati Jour . 
nul of Indmtni* t Yol I, No p 150 if»o Putori.i, l<j<>7 — 11 Id id, Fon^t 

Piodu< ( Ibid , No p 2 1 S*2 j t) - 111 Tndustnal Devi lojmn nt .Hid Rtst arch Re- 
polts of \DVISORY Bo\RD AND SCIENTIFIC AND TeCHNIC\L COMMITTIF, TIMBER 
RrsoDRCis, Ibid , No to, p 80^868, toih - IV l'nrtsltv in the Union, %niual 
Ltcpoit cii tlu CnirF CoNsruv^TOK of Fopesis Ibid, No it, p 10^ mr — 
V l,rGvr 0 E Timber Supplio 1 - and Fon sti\ in the Union Tlu Soul/ 4huan Journal 
ol SneniL, Vol XV, No ? $ p. 70-OQ C.ipt Town, 1018 

The question of the timber resources of the Union of vSouth Africa and 
how best to make this valuable asset available for general itidustnal pur- 
poses has been carefully considered by the Indu c tries Advisoiy Board 
appointed by the Ministei ot Mines and Industries of the Union of South 
Africa 

It was ascertained that there are over 2 ooo ooo acres that normally 
fall under the control of the Forestiy Department ; but a large proportion 
of this area, some i 530 ooo acres, is waste land, extensive areas of drift sand 
along the coast, and mountain tops unsuitable for afforestation, but reserv- 
ed at the instance of the Irrigation Department. The area of dense iorest 
timbers, on Ckivernment reserves, is given as 400 ooo acres, while privately 
ownid forests total 100000 acres Something like 1 ooo ooo cubic teet 
ot usable timber are annually handled in these forests and a similar amount is 
probably converted into firewood. The total annual value is estimated at 
£ 25 ooo. A considerable quantity of this timber consists of yellow-wood, 
which w r as formerly used largely for building purposes with satisfactory 
results when it was properly handled. 

There are some 70 ooo acres of plantations consisting of a number of 
impoited species of trees, some of which have been found to grow with great 
vigour and to be capable of producing excellent mercantile timbers. 

This makes a total of 470 ooo acres of land under forest under the super- 
vision of the Forestry Department. 

No systematic investigation ot the nature and use of the indigenous tim- 
bers has been undertaken and little appears to be known in regard to methods 
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of seasoning. It is stated that a considerable wastage of most valuable 
timber is constantly taking place. This is said to arise from a shortage of 
scientific staff and from the impossibility of controlling the depredations of 
natives. Much destruction of useful timber takes place in connection with 
the cutting of poles for mining purposes, and it frequently happens that im- 
mature and growing trees are felled by their owners for this purpose, thus 
destroying what would later have become an exceedingly valuable asset, 
Four hundred thousand acres of indigenous forests must have a very consi- 
derable value over the whole period of growth and in some cases must be 
equal to that placed upon ordinary plantations in European countries. 

A considerable proportion of the unworked timbei which in the past 
has been imported into South Africa, could be supplied from South African 
forests in increasing quantities, but this will depend very largely upon the 
action taken to remove prejudice and facilitate the handling of the timber, 
ana also upon the tianspoit and other difficulties attendant upon extensive 
importation. 

The Industries Advisory Board is of opinion that the Union possesses 
in its foiest ressourees an asset, the value of which is greatly under -estimated, 
because little is un del stood of its intrinsic worth. It would appear that the 
following are among the urgent necessities of the case : (1) A forest survey; 

(2) determination of the coiimieicial use and v alue of South Afi iean timbers ; 

(3) encouragement in the use of local timbers ; (4) the conservation of 
existing inunature forests ; (5) the prevention of wastage and of the uneco- 
nomic use of timber ; (b) experiments in felling and seasoning. 

The Advisoiy Board is also of opinion that the plantation area should be 
at once increased by planting of serviceable timber trees, in the proportion 
of at least two for every one destroyed or felled. 

Acooiding to the annual report of the Chief Conservatoi of Forests of 
South Africa foi the year ending March 31, 1917, the lunds allotted to the 
Foiestiy Depuittnent were again lestricted, owing to the Government's de- 
siie to cut tail expenditure during the war, andtlk area put under trees was 
only 2 (>55 acres. Of the total area of 70 731 acres which has been planted 
at the Cape since i870,most has been done during the last 15 years. The 
acceleration of the afforestation programme is in the main a matter of 
money, though during and for some time aftet the wai the shortage of staff 
and the difficulty of procuring seed from oversea would have to be 
contended with. 

That there is ample room for extension will be appieciated if it is realized 
that during 1913, the last normal year, approximately 10 000 000 cubic feet 
of unmanufactured pine timbei , of a value of £529 000, w as imported into the 
Union. In addition, over £500000 worth of manufactured timber, of 
which a large portion would be coniferous wood, was brought from. oversea. 
Thus a conservative estimate of the consumption in normal times of pine 
timber alone in the Union of South Africa is 15 000 000 cubic feet. 

There can be little doubt that w r ood to take the place of the bulk of im- 
ports can be grown in South Africa. Considerable areas of suitable ground 
are already in the Government's possession, and if more is required there 
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should lx* no difficulty in acquiring it reasonably. It is estimated that 
250 000 to 300 000 acres at least would have to be put under trees to meet 
the country's requirements. At the present rate of progression a century 
would have to elapse before that objeet could be achieved and therefore it 
would seem desirable, as soon as money can be found, that operations should 
be speeded up. 

As a result of the war, the Union has been thrown on its own resources 
moit* than ever befoie, and in this respect timber supplies have not furnished 
any exception. The high price of imported timber, due to the rise in freight 
.and the difficulty of getting material for special purposes, such as wood for 
match making and for fruit, butter, and cheese boxes, have directed atten- 
tion to local sources of supply. The match factories have been running 
entile ly on South African material, and numerous box factories have spring 
up at various places throughout the country. 

Large quantities of locally grown pine [Pimm Pinaster and Pinus pinea) 
mainly from the south-western Cape, and of blue gum [Eucalyptus Globuhts, 
generally called Gray Box), from Natal have been sent up in the round to 
the Rand and have been saw' 11 up into vaiious sized scantlings and success- 
fully used to replace Douglas fir and other imported timbers. Reports re- 
ceived indicate that the pine computes favourably with much that Lamport- * 
ed, and everything goes to show that if the supply were equal to the demand 
this domestic pine could maintain its hold on the market even after the war. 
As indicating the wry consider able consumption of timber on the Rand, it 
was stated by a representative oi one of the mining groups that their com- 
panies consume 7 oqc) tons of South African timbei monthly, of which rough- 
ly half is used in tile form of props and the other half is sawn. The re- 
presentative was of the opinion that his group absorbed about one thiid 
of the total consumption oi the Rand. If that is so, the South African 
tim lx* r used on the Rand would amount approximately to 250000 tons 
per annum. 

The efiect oi this de mand for local timber has been to dtaw attention 
to the practical value of tree planting and to stimulate the planting of trees 
by farmers and landowners generally. This has been particularly marked 
in Natal, though in the aggregate piobably more trees are planted in the 
Transvaal than in any other Province. 

The following table reflects the changes in State forest-estate areas, 
and the position on Maieh 31, 1917 : (sec table pag. 70s). 

The total foiest area on March 31, 1917, was thus 1 000 042 morgen 21 8 
squaie roods -- a net increase over the pit ceding year of 20514 morgen 4Q0 8 
square roods. 

Sample plots Vi. acre, ha\e beta measured of Eucalyptus resinifera, 
Pinus insignia, Ruu na Jut it] a, Pinus Pinaster and Buxus Afacowani, and 
cultural operations were made with Pinus canariensis. 

Locally grown timbers used were : 

For boves: Fodocatpu .s t longtita, P. 7 hunbergn , P. falcata, Pinus tnsigms, Sclcrocarya 
cafira, Cussomu umbelhfcra ; 
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One Morgen *- 600 square roods **2,116 acu« 


Demarcated | Undemurcated 


Items 

Morgca J 

Roods 

I 

Moigen 

Roods 

Area on Mar. 31, 1016 

727 006 1 

301 

252 520 

43 } 

Additions during report period . . ... 

^ 030, 

* 5 ° 

17 7 *>* 

1 140 8 


730 036 

151 

270 272 

270 8 

Excisions during repot l period 

^07 

iool 



1 

— 

1 

Changed tiom undemarcated t< 1 d anniented dur- 

720 "69 

35 i 

270 272, 

1 

2708 

ing icport puiod 

17 92 ° 

54 i 

— 17020 

54 1 

Aren «»u Mat. ^1, 19X7 . . . 

747000 

292 

* 5 2 35 ’ 

3208 


« 


Foj mate! factnn : Cus onvi umbtllijiro , ( Spuata, Podocarpus fed ata, P tlongafa 
P. Thtinbng.i, Pop ulus awnihiifa; 

For railway put pose*.; Pnms s, P, pumtti, Poducatpus «p ; 

For p dice batons; Mill etui caput 

Experiments weie also made in collecting hush tea (. Borbnma sp.) 
and in resin-tapping. Tanning materials collected have been : bark of 
kliphuut (Mm TJuibbergii), black wattle bark (Acaoia deenrrens var. 
mollis ), pods of icucui arubiui var. Kru •ssiana. The charcoal produced in 
the letoit is ol excelli nt quality and continues to be in great demand. 

The total quantity of Cape boxwood (Bums Manm 1 i) exported dur- 
iug the financial year K)i(> 17 was 5 >o j. cubic feet, and the aveiugc net 
return was approximately is 8 </ per cubic foot. 


UYK STOCK AND 13RKED1NG 

7*14 - Destruction of Tetanus Antitoxins by Chemical Agents. — berg, \v. n. aud kel- 

SEk, R. A., in the Join mil of Agricultural Research , Vo) XIII, No. 10, pp 471-195 -f 4 
Diagrams -j- Bibliogiaphy oi it) woiks. Washington, June ?, igi8. 

The aim of these researches was to contribute to the solution of the 
problem oi the chemical nature oi antitoxins and their preparation in a 
pure state, and incidentally to ascertain whether an antitoxin is, or is not, 
the same thing as a seroprotein. The method used consisted in submit- 
ting the antitoxin preparation to the action of artificial digesting reagents 
and finding, by determining the coagulable protein and the amino-nitro- 
gen, the quantity of antitoxin that remained m the different mixtures. 
The work primarily concerned the serum of bacterial anthrax, but as 
the results were not conclusive, most of the work was limited to tetanus 
scrum and tetanus antitoxin. These were treated with solutions of tryp- 
sin + sodium carbonate and trypsin -f hydrochloric acid fox a relatively 
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loffig time. The proportion that had been digested was then measured 
and the remaining toxin was kept for the inoculation of guineapigs. 

The authors found that tetanus antitoxin in a 0.5 % solution of 
sodium carbonate was slowly, but completely, destroyed. At the same time, 
they did not find any important chemical changes in the proteins. In 
neutral or solutions faintly acid to litmus paper, trypsin destroys the 
antitoxin while, at the same time, the associated proteins are destroyed. 
The quickness with which the antitoxin was destroyed and the protein 
decomposed was essentially the same. Similar results were obtained with 
solutions containing trypsin -f 0.5 % of sodium carbonate. Tetanus an- 
titoxin in 0.2 % hydrochloric acid was completely destroyed in 3 days 
or more ; during this period, no important chemical changes were observed 
in the proteins. I11 neutral solutions, pepsin has no action on the anti- 
toxin. Proteolysis and the destruction of the antitoxin proceed simul- 
taneously in pepsin -f hydrochloric acid. 

The inference from these results is that the antitoxin is of a non-pro- 
tein nature. But the stability of the antitoxin depends so much on that 
of the protein to which it is attached, that when the protein molecule is 
decomposed, so is the antitoxin. 

745 - The Appearance of Coccidioid Granuloma or Oidiomycosis in Cattle iifCalifor- 
nia. — Jiltntk, Iy. Jj, , in the Journal oj A ticultural Research , Vol. XI\ , No. 12, pp. 
533 " 5 U 4 * 2 Plates -j- Bibliography (if 14 works. Washington, September 16, 1918. 

The causal ageut oi coccidioid granuloma was discoved bv Wkrnivke 
in 1802 ; named ('occuh' critics immi/ris by Rixfokd & (tHXHRIST, who con- 
sidered it as a proto/.oon, it was classified as a fungus by < )phtti,s and 
Mourn' in iqon. Up to the present, the disease, which is rare and limited 
to ouly a few localities, had been observed exclusively in man. The au- 
thor has found the same disease in ti e bronchial and mediastinal lympha- 
tic glands of cattle slaughtered at San Diego, California. The parasite 
isolated from pus irom infected glands is the same as the human parasite. 
The disease* has been transmitted experimentally to guinea-pigs, dogs, 
cattle, sheep and pigs. Infected cattle do not respond to subcutaneous 
allergic experiments. Neither specific complement-fixing bodies, nor 
agglutinins can be discoveied in the serum of infected animals. 

74b - Researches on the Efficacy of Certain Emulsions for the Protection of Camels 
against the Attacks of Tabanids, in India. - Cioss 11 1:., in the Agricultural Re • 
search Institute , Push, Bulletin No. 76, 11 pp Calcutta, 1917 

The diseise known as 4 ' surra ” (i) is transmitted to camels by ta- 
banids. In lad when healthy animals traveise a region wdiere the disease 
occui s, if they ate protected against the attacks of flies, they do not 
contract the disease 

( >n account oi this fact, the author lias tested the value of several emul- 
sions f or the protection of camels against the attack of flies. The chief 

(1 ) Panisitii' disease due to infection by Trypanosoma Fiansi, especially common through* 
ou* Asia in Ungulates {hd.) 
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emulsions were made up respectively with the following substances as a 
basis : — kerosene ; " tara-mira ” oil (Eruta sativa) ; creosol ; cod-liver 
oil ; castor oil ; oil of citronella ; etc. Each test was made on 6 animals, 
4 of which were rubbed with the preventive emulsion, 2 serving as con- 
trols. 

Results. -- The efficacy of the emulsion is temporary, i. e., the 
flies reappear on the animal after a time, which varies for each emulsion, 
but is too short (a few hours) for practical use. Only one emulsion, that 
made from castor oil, was really efficacious. Camels rubbed with it were 
kept free from flies for 3 days after the application of the treatment, in 
spite of the abundance of these insects. It should be noted, however, 
that the high price of castor oil makes its general use in practice almost 
impossible. 

747 - The Passage of Trypanosoma berberum from the Mother to the Foetus 
in the“Debah”. — Sergent El>. and Et. and Eheritier A., in the Bulletin de la So- 
ctHc de Pathologic exotiquc , Vol. XII, No. 4, pp. 177-178. Paris, April 9, 1919. 

The authors have found, at the Pasteur Institute of Algeria, that 
a gestating camel inoculated with Trypanosoma berberum showed fever 
after 3 days, trypanosomes alter 5 days, and aborted on the 13th. day. 
Though the blond ol the still born camel calf showed no trypanosomes 
on niicioscopical examination, yet it infect* d a dog inoculated with it 
intiaperitoueally. Another lem.ile camel inoculated with T. berberum 
showed fever after the third day, trypanosomes after the 5th day, and 
aboited on the 64th day The blood of the still-born camel showed 
no trypanosomes when examined mietoseopieally but infected two dogs 
that 1 eceiv* d intrape.itoneal injection of it. These two experiments 
show that 1 . berberum can pass the placental filter. 

748 - M Lammparalysi” (Paralysis of Lambs), a New Disease of Sheep observed in 

Sweden. — MagnussoN, H., in Landttnunnen Tidsknft for Landlman, Year II, No. 1, 
pp. 7-84-2 l'igs. Stockholm, lauuury, 1*919. 

( >f late years a new disease ot slice]) has been observed in various coun- 
tries. This disease h cliat act erised by neuromuscular disturbances and 
is similar to that known as “ trembling ” (‘ travarsjuka ”). The author 
proposes to call tins new disease “paialysis oi lambs” ; it differs from that 
known as 4 trembling because it only attacks unweaned lambs. The 
disease appears from yeai to year in the same flock. 

So laT the etiology of the disease is very obscure ; post mortem exa 
initiation reveals no lesions in the medulla 01 biain. No microorganism 
that might cause the disease has been discovered, and inoculation tests 
on healthy animals have given no results. The symptoms of the disease 
are as follows : — when the lamb is 2 to 3 weeks old it loses control oi its 
hind legs ; when it stands up it can loudly walk more than 10 vaids or so, 
when it falls down ; after a few minutes, it gets up, walks a few >ards, 
then lalls down again so exhausted that it cannot get up again. The 
paralysis soon spreads to the fronl legs and if the animal lift *d 11]) 1 y 
the vkin of its back, its legs dangle as if it had no control o\ et them. At 
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first, the general condition (temperature, appetite and digestion) is nor- 
mal, but it gradually becomes worse and the animal finally dies of exhaust- 
ion. Various remedies, as well as change of food (giving foods rich in 
matter that assists bone-formation), have been tried, but without avail. 
The only tiling to be done is to slaughter the animal and, as the disease 
persists from year to year, flocks with affected lambs should be replaced. 

As far as is known to the author, the disease has not been studied any- 
where in spite of its serious nature. In Peru, where it is known as “ renguera " 
it attacked io ooo lambs in one year and severe measures have been taken 
to eradicate the disease, the nature of which it is hoped will soon be re- 
vealed by research work. 

749 - The Mode of Infection of Hog Cholera; Researches in the U. S. A. — Dorset, 
M., Me. Bryde, C. N. and Bebtz, J. H., in the Journal of Agricultural Research , Vert. 
XIII, No. 2, pp. 101-131. Washington, April 8, 1918. 

Research carried out by the Bureau of Animal Industry of the Depart- 
ment of Agriculture of the United States. 

The secretions of the eyes and nose, the blood, urine and faeces of 
animals suffering from hog cholera were examined the 1st., 2nd., 3rd., 
5th., 7U1., and qth. day after infected. On injection, the seeietioi^of 
the eyes and nose and the matter suspended in the faeces were found to 
be infectious on the 4th or 5th day ; the blood was infectious after the 
first day. Freshly gatheied secretions and excrements when spread in 
the sties or ingested by the pigs were not infectious. vSecretions and 
excrement kept at the temperature of the air (10 to 18 0 C) for 24 hours 
remained infectious on injection. When the secretions and excrements 
were kept at the same temperature for 38 hours, the urine and faeces 
remained infectious, but the secretions of the eyes and nose were 110 lon- 
ger infectious. But it should not be deduced from this fact that, outside 
the body, the virus present in the secretions of the eyes and nose dies more 
rapidly than that present in the urine or faeces, because the virus from 
thes. secretions was left to dry on brushes. These experiments, therefore, 
should be repeated with virus kept under identical conditions. It should 
be noted that the secretions of the eyes and no.se can be infectious before 
these organs are visibly affected. 

Pigs subject to the disease were placed with pigs suffering from the 
disease for 48-hour periods on the 1st., 2nd., 3rd., 5th., qth and nth. 
day after infection. With the exception of those exposed in this way 
for the first 48 hours, all the others contracted the disease ; the same took 
place with pigs placed with infected pigs on the 17th. and 21st. day after 
infection. Consequently, pigs suffering from cholera can transnit the 
disease by contact, at almost any stage, even in the incubation period, 
before the appearance of visible symptoms and before the animal could 
be recognised as ill. 

Pigs subject to the disease were placed in sties occupied by pigs that 
had suffered from typical cholera, but had recovered. Others, also sub- 
ject to the disease, w T ere inoculated with blood from pigs that had reco- 
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vered ; 4 pigs that had recovered were also tested to see whether they had 
any cholera virus in their organism and thus could spread the disease. 
Not one of the pigs living with pigs that had recovered or inoculated with 
the blood of these latter, contracted cholera. It was found that pigs 
which, in these experiments, remained unaffected, were susceptible to in- 
jections of the virus 

Pigs subject to the disease were exposed for long periods to contact 
with pigeons that came each day from a stye some 10ft. away and con- 
taining a severely infected herd. Thus the exposure was very great as 
the pigeons had everv chance of carrying the disease across such a short 
distance. In spite of this, none of the pigs were infected. It was next 
shown that all the pigs in question were susceptible to the disease trans- 
mitted either by injections of virus, by living with infected pigs, or by 
living in an infected place. 

These experiments lasted all the autumn and part of the winter. Al- 
though the hypothesis that pigeons might spread hog cholera cannot be 
absolutely excluded, it is piobable that they are not olmuch importance 
from this point of view. 

Mice were fed for periods of 5 to .>1 days vvitli meat from pigs that had 
died of cholera. The mice were then killed, the whole of their bodies cut 
up, mixed with bran, and fed to pigs subject to the disease. None oi them 
was infected by cholera. Bv means of infections of virus, these pigs wert 
shown afterwards to be susceptible to the disease. 

750 - Note on a Pilaria observeddn the Dutch East Indies in the Conjunctiva of a 

Fowl. — Smit, H J., in the Veeartscnykundige M cdededtngen, No. XXVII, pp. 3-6 -\- 1. 

Fig. Batavia, jqi8 . 

The author (of the Veterinary Institute oi the l)ifch "East Indies) 
record? the presence of a filaria in the coujuctiva of a fowl When the 
eyelid was lapidly and repeatedly opened and shut, the nematodes could 
be seen moving rapidly ovei the eye and taking refuge in the cavity si- 
tuated under the nictitating liiembiaiie. 

Macroscopic and microscopic examination led the author to believe 
that it was either F liana mau^om Cobbold, or a closely related species , for 
the descriptions by Nevki’-Lemmrk, Fiebigkk and Raillet differ some- 
what from the morphology of the parasite examined. 

Nk VEU- Lem aik E states that this filaria has been recorded from the 
palpebral cavity of fowls in China, Annam, Mauritius, Jamaica, Florida 
and Brazil. The life cycle and mode of infection of the parasite are not 
completely known. The case described by the author fiom a fowl from 
Buitenzorg (in the interior of J ava) apparently contradicts the statement 
of previous authors according to whom this filaria is only found near ih^ sea. 

751 - Influence of the Rutting Period on the Fat-Contftnt of Milk. — dechambre, p. 

1 and Ginieis, in the CompUs Rendus des Seances dc la SociiU de Biologic, Vol. LXXXII, 

No. 13, pp. 490-492 +2 Tables. Paris, May 10, 19x9. 

It is known that the period of rut or ovulation causes modifications 
of the chemical composition of the milk oi dairy cattle. The milk foimed 
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during this period does not keep well, has a more marked taste and smell 
and may cause gastro-intestinal disturbances in very young children. 

The object was to find whether the fat is influenced by the animal 
being “ on heat ” and accordingly the authors made use of several cows 
belonging to the dairy of the School of Agriculture at Grignon. The re- 
sults of the analyses, expressed in grams of fat per litre of milk were, for 
example, from one cow : - - evening before coming in season 82 ; first 
day in season, morning 50, evening 26 ; following days morning, 58-52-48-55 ; 
evening 81-70-66-67. These results show clearly that the fat-content de- 
creases and also that the phenomenon occurs suddenly and lasts only a 
short time, for, on milking the next time, the fat content increases and ra- 
pidly becomes normal. 

Various analyses, however, have shown individual difiereuees. Thus, 
certain cows are influenced very little, while others apparently do not 
react at all. Further analyses have shown that these difietences are due 
to the very varying degree of genital stimulation of the females, those that 
are most stimulated showing the gieatest decrease. 

752 - The Physiological Basis of Feeding and the Importance oi the Batio Fat: Pro* 
tehl. — Maignon 1 \, in the Comptes Ketuius des Seances de la Socxete do BioIojic, Vol. 
LXXX 1 I, No. 12, pp. 400-101. Paris, May 3, 1919. % 

In pievious experiments, the author had drawn attention to the 
part ] flayed by fats in the utilisation of proteins (1) while his researches 
consideied genet, illy, cleat lv show that there is a minimum of fat neces- 
sary toi the economic and non-toxic utilisation oi the proteins. The part 
played by the three organic uutniive principles can be defined as follows: 

(1) that ot the prolans' to provide the nitrogen requited to repair 
the wastage oi the tissues ; 

(2) that oi tile fats : to iuteixene iti the utilisation and assimilation 
of the proteins ; 

(j) that oi the caibohydiatis : to ptovide the energy required to 
maintain physiological activity. 

In other w T ords, <1 1 at ion for an adult auitnal should contain. 

(1) th food for ( ea stage * the amount of protein required to repair 
the wastage of the tissues ; 

(2) the food for nihogaioits utilisation the minimum of fat needed 
to assuie the economic and non- toxic utilisation oi that protein ; 

(j) the /<W fo) ruagv : a quantity oi caiboliydiates corresponding 
to the amount ot etieiev used up in physiological work. 

The tat . piotein Kitio, tor this reason, becomes oi prime importance 
in feeding, because it controls the utilisation of the mhogen. 

In the natmal feeding oi young animals - suckling mamals as well 
as biidi in the foetal period - as well as in the meat food of adults, this 
ratio is equal to 1, 01 \ery close to unity. 

As the aveiage composition of the milk of domestic mammals is per 
cent. {.25 of nitrogenous matter, 4.11 of iat and 6.13 ot lactose, 

(1) See A’., Novunbei iqiK, No 1J96, (kd.) 
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partially skimming the milk, as is done in large towns (in France), may 
have the effect not only of diminishing its food value but also of causing 
the utilisation of its proteins to become toxic. 

In the hen's egg, the proportions of nutritive principles are 12.55 % 
of nitrogenous matter and 12 . ti % of fat. 

Mayer and Schaeffer have shown, for meat, the existence of a 
proportion of fatty acids equal, on an average, to 14 % for the sartorial 
muscle of the dog ; this gives 15 or lb % of fat, while the average quantity 
of proteins varies around 18 %. 

753 - Composition and Digestibility of Sudan-Grass Hay. Investigations in the United 
States.*— GaeSslek, V.G. and Candi.tsh, A. C , in the Journal of Agricultural 
Research, Vol. XIV, No. pp. 1 76-185 -f 10 Table? f- Bibliography of q Publications. 
Washington, July 22 , hh«V 

After reviewing the work on Sudan grass previousiy carried out at the 
nunieious experimental stations of the United States, the authors discuss 
the results of their own studies on the composition and digestibility of 
Sudan hay The lesults themselves are given in table form. 

The aveiage yields obtained show that, as a rule, a yield of 1,1 to 5.5 
tons per acre of hay (field cured) may be relied on. The averages of all 
the analyses published by the different stations show the composition of 
Sudan grass to be as follows ■ * ■ water 6.8b %> dry matter 93.14 %. 
The dry matter contains : * Protein 8.10 %, nitrogen-free extract qg. j.i %, 
fibre 33.92 % ether extract 1.89 %, ash 6.70 %. The analyses published 
are fairly uniform, except with regard to the protein and minerals. The 
variations ill these constituents are veiy marked and may, perhaps, be 
attributed to environment and to the stage of development of the grass 
at the time of cutting. It should, however, be notea that, from the time 
Sudan grass fiowets till the time it is fully ripe there is veiy little variation 
in the fibre content of the dry matter and, consequently, cutting may be 
delayed without any dangei of the iodder’s becoming too hard. This 
is a great advantage in years when it rains at harvest time. 

Up to the piesent the Maryland Agricultural Station has made but 
one digestion experiment with Sudan grass. The following coefficients 
of digestibility weie obtained * dry matter 60. (> ° () , crude protein 35.4 %, 

nitrogen-iree extract 633 ° n , fibre (>7.1 ° () ether extract 41.2 ° 0 

At the Kansas Agricultural Station Sudan hay was compared with 
alfalfa as a roughage for dairy cows During two thirty-da} r periods the 
cows fed 011 Sudan grass yielded .slightly less milk (4.022 lb. per cow daily) 
Ilian the others. This difference would, however, have increased had 
the experiment been prolonged. vloreover, the cows fed ^falfa hay 
gained 24 lb per head more than the others tin oughout the -experiment 

Observations made at the Kansas Kxperiment Station showed that, 
when a herd of dairy cows was moved irom natural pasture to Sudan grass 
pasture the average daily milk yield increased by 3,2 lb. per head. Sudan 
grass is much inferior to alfalfa hay as a winter food foi draught hoi^ 
and mules and young oxen. 
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The authors analysed the 1915 Sudan grass harvest at various stages 
of development. The results obtained are given below. 



Before the 1 
formation 

At the 
time of the 
formation 

Full 

1 

Half ripe | 

Ripe 


of the in- | 

of the in- 

flowering 1 


florescence ^ 

florescence 

1 



Total dry matter 

Composition of the dry matter : 

% 

56.80 

% 

50.96 

1 

55.74 

y« , 

30.08 

1 

/o 

31.95 

Protein 

8.80 

9.78 

6.57 

5 02 ' 

4.29 

Nitrogen -free extract . . . 

48.12 

46.04 

5°* I 9 

53.32 

5373 

Fibre . 

32.08 

35-50 

U.3& 

32.98 

3383 

Ether extract 

^•31 

2.62 

*•53 

2.IO 

t.66 

Minerals . . . 

7*79 

6.06 

7-35 

6.58 

6.40 


As is seen, the composition of the dry matter of Sudan grass changes 
little from the time of flowering till it is ripe. The fat and protein contents 
increase during the first stages of ripening and then decrease, whereas 
the changes in the nitrogen -free extract and minerals occur in the op- 
posite sense. The relative proportion of fibre was higher in the dry matter 
while the inflorescence was forming that when the grass was ripe. 

A digestion experiment lasting live days (preceded by a preliminary 
period of seven days) during which only Sudan hay was ted to two heifers, 
gave the following average coefficients of digestibility : - dry matter 

64 9 % , protein 47.4 %, nitrogen-free e\tract 67.S %, fibre yo.b %, ether 
extract 58.4 %. These results show the food elements of Sudan grass to 
be fairly well digested and that it is more suitable as a source of energy 
than as a source of protein for cattle. The net energy value per too lb. 
of dry matter is 142. 3b calories 

754 - Comparative Toxicity of Cottonseed Products, withers, w a. mui carruth, 

F K , in the Journal of A< ncultural Keseatch , Yol. XIV, No. io, pp. 125-4 *1- + 1 ■* Ta- 
bles } s Figs + Bibliography of 1 6 Publications* Washington, September 2, n)i». 

Many cottonseed products (seeds in their natural state, seeds extract- 
ed with ether, gossypol, and various cottonseed meals) have been fed to 
rats, rabbits, hens, and pigs. Seeds in their natural state and the gossy- 
pol extracted from them proved very toxic to all these animals. Boiling the 
seed, as is done in oil factories, greatly decreases the toxicity. So marked 
is the effect that well-cooked products have no pronounced poisonous 
action on rats and poultry when administered in suitable diets. The boil- 
ed meals, however, appear absolutely injurious to rabbits and pigs, which 
are particularly susceptible to this form of poisoning, but rats and poultry 
can withstand much larger relative quantities of meal for a much longer 
peried. When the cottonseed oil is extracted by pressure in the cold 
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large quantities of the toxic substances pass into the oil, so that the meal 
is much less toxic than that obtained by pressure in heat. 

Except for a certain decrease in laying, excessive quantities of cotton- 
seed cake do not appear very injurious to hens. The presence of unmodi- 
fied gossypol in the diet may cause a peculiar discoloration of the yolk. 

Pigs were subjected to various diets with the object of comparing the 
effect of cottonseed cake with that of other similar concentrated protein 
foods, such as peanut meal, soybean meal, and cottonseed extracted with 
ether. Attempts were made to eliminate the toxicity by adding to well- 
cooked cottonseed cake either meat scraps, calcium lactate, sodium chloride, 
and butter fat, or 10 % of skim milk powder as supplements. Improv- 
ing the ration by the addition of good foods does not inhibit the injurious 
action of cottonseed meal on pigs. This injurious action is not produced 
by similar foods. The poisoning of pigs led on cotton-seed meal is, there- 
fore, due to the presence of a toxic substance, not to a defective diet. 
The authors believe this toxic substance to be a gossypol derivative 
which they have named D-gossypol. 

755 - Dried Crickets as a Food for Stock, in Uruguay. — Set x« <>«x» of this Ranu 

75<> - Breeds of Light Horses, in the United States. - Reese, h 11 in the i mud states 

Ih'tnntment <>! A'ucnlture, Humeri' litilhiin No 1 1> pp -f i<» Pigs Washington, 

June, inis 

Detailed information is gi\en of breeds of light horses best suited to 
mountain or hills country or wheie there is great demand for saddle or 
light draught horses. 

The breeds described are : - Arab, Thoroughbred, v Standard-bred, 

Ametican s? ddJe, Morgan, Hackney, French Coach (the military horse pro- 
duced in France, largely with State aid, and known in that country as halt- 
bred), German Coach (name given to various breeds of horses produced 
in Germany for the army, and more especially tor the artillery), and Cleve- 
land Bay. 

The principal light breeds bted in the United States are the Standard- 
bred, American Saddle, and Morgan. 

757 - Digestion of Starch by the Young Calf. - sjiaw, r. h., woodward, t. k., and 

Norton R. I’., in the Journal ot I '^cultural Research, Vol. XJI, No <), pp, *>75-578 

-1-2 Tables 4 j Tig Washington, March 1, nuh 

The aim ot the authors was to determine the age at which calves be- 
gin to be able to digest and assimilate starch and starchy foods. Ewing 
and Wells, in their work on this subject, found that if tw'elve-month 
old calves are fed a ration composed of maize silage, cotton-seed meal 
and starch amounting to 47. j % of the total net energy of the ration, the 
iodine test does not show the presence of starch in the faeces. . F.' Kruger 
(Die Verdauungs/crtnentc beim Embryo und Neugeborenen, Wiesbaden, 
1891), in his work on embryo and new-born calves found that the salivary 
glands secreted ptyaline as early as the seventh month of the life of the foetus. 
Although the quantity of ptyaline secreted gradually increases till birth, it is 
still + oo slight at this last period to play any part, however small, in digestion. 
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The authors took as subjects two four-day old calves. These were 
given at each meal 40 grm. of ordinary maize starch mixed with milk for 
three days. They were then given whole milk only tor five days, then milk 
and starch for three, and so on, till one of the animals was 39 days old and 
the other 31. 

At the age of four to seven days one of the animals digested 22.02 and 
the other 20.3 % of the starch oaten. When the first was from twelve 
to fifteen days old the percentage of starch digested had more than doubled, 
at three weeks it had almost tripled, and at four weeks exceeded 90 %. At 
the age of three weeks the second calf could already digest more than 90 % 
of the starch taken. It is probable that a calf a few hours old is incapable 
of digesting any appreciable quantity of starch. These experiments, how- 
ever, showed that the quantity of enzymes capable of decomposing starch 
must increase very rapidly during the first days of life because, already 
at an age of three or four weeks, the subjects could digest a ration containing 
starch in amounts equal to 10 % of the total dry matter. The milk ra- 
tion of a calf a tew days old may, therefore, be supplemented by a starchy 
food, the quantity of which may be rapidly increased as the animal grows 
older. 

75S - Banana Stems as a Food for Cattle, in India. — iht>arimeni of A^ncuhtm , Biffobay, 

Leaflet No 1 of 4 pp 

Among file foods used for cattle in times of food shortage mention has 
never been made of banana stalks although banana leaves, which are used 
as dishes, are sometimes given to animals after having been put to this pur- 
pose. 

Experiments made in certain villages of the Belgaum district show 
that banana leaves, stalks, and roots may be fed to stock without any un- 
favourable effect on their health. Once the harvest is gathered the stalks 
are usually cut down to about 0 inches above the ground, thrown in a heap 
and left to waste. It would be much better to cut them right down 
to the ground, or even '6 inches below the surface of the soil, remove all 
the dry leaves and sheathes, and feed the remaining part to animals. 
Buffaloes accept this food at once, cattle sometimes refuse it at first. 
Experiments made on the Dharwar and Gokak farms show that one of 
the daily meals of draught oxen may consist solely of banana .stalks. 

Hindoo farmers generally consider that this food when given to oxen 
acts as a purgative. This is, however, quite a mistake ; the faeces of 
animals consuming as much as 38 lb. of banana stalks daily were found 
to be as solid as those of animals fed on straw and hay only. 

sheep 759 - Digestibility of Sulphite Pulp bv Sheep; Researches in Norway.— isaachsenh. 

in the nte Bcretnim j (1916-1917) fra Fonn;s forsokene vtd Norses Landbruks hois hole , 
pp. -2 4 -3*? T 10 Tables. Cristiania, 1918. 

The Norwegian High School of Agriculture has organised feeding 
experiments in order to ascertain the digestibility of sulphite pulp (obtain- 
ed industrially by boiling finely chopped fir wood under pressure in a so- 
lution of calcium sulphite) which is used in Scandinavia as a cattle food. 
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The coefficient of digestibility of the sulphite pulp (== cellulose) was 
determined by feeding two sheep successively with the following rations 
per day and per head: — (i) a basal ration of chopped hay (630 gm.) + 
wheat offals (go gm.) + fish meal (go gm.) — (2) a ration composed of hay 
(350 gm.) + wheat offals (50 gm,) + fish meal (50 gm.) + finely powdered 
sulphite pulp (300 gm.) — (3) a ration composed of hay (350 gm.) + wheat 
offals (50 gm.) r fish meal (50 gm.) + lumps of sulphite pulp broken up by 
hand (“ smaastykker ”) (200 gm.) -f sulphite pulp coarsely ground in a 
machine (100 gm.) 

The following coefficients of digestibility were found for the powder- 
ed cellulose anc that in lumps respectively : - - Dry organic matter, 
90 and 70 ; Crude fibre, 95 ad 91 ; Nitrogen-free extract, 81 and 32 ; Total 
carbohydrates, 04 and 86. 

It will be seen that sulphite pulp can be compared as regards its di- 
gestibility with hay and the most digestible natural foods ; again, there is 
no marked difference between the digestibility of finely powdered pulp 
and that in lumps. The quantity of fixed protein, expressed in gm. per 
day and as percentage of the proidn digested, as great in the case of the 
cellulose in lumps as in that of the finely powdered pulp ; the second form 
has no advantage over the first from this point of view. The quantity 
of unfixed nitrogen present in the excreta in the pepsiuie form (“ tarmk- 
voelstof " or “ pepsinford idig eggelivite ”) was also determined by feed- 
ing the animals first with the basal ration alone, then with the ration 
containing powdered pulp, then with the ration containing the cellulose 
in lumps. It was found that the quantity of pepsinic nitrogen that was 
not fixed (hiring the period of feeding with the basal ration and during 
the period of iceding with powdered pulp was, respectively, 0.48 gm. and 
0.5 gm. per 100 gm. of digestible dry matter, which corresponds to z.qy 
and 3.12 gm. of protein. During the period when lump pulp was fed, this 
quantity was 0.35 gm , which corresponds to 2.2 r gm. of protein. 

During the period when sulphite pulp was fed, the two sheep received 
an average of 28 gm. of digestible crude protein per day. while they assi- 
milated from 6.2 to 10.7 gm. of protein per day, corresponding to 20-50 gm. 
of meat. The maintenance ration of sheep is usually calculated to be 100 
gm. of protein per 100 kg. of live wieglit ; the preceding experiments, car- 
ried out during winter, have shown that, in Norway, during winter, sheep 
can be maintained on a smaller ration than the normal one, reckoning 
that the average live weight of the two animals was 35 kg., and that 
they only received 28 gm. of digestible crude protein per day, instead of 
the 35 gm. based on the usual figures for the maintenance ration (100 gm. 
per 100 kg. of live weight). 

760 - The Utilisation of Irrigated Field Crops for Hog Pasturing. — farrel, f. d., 

in the U. S. Department of Agriculture, Bulletin No. ? 52, 37 pp. -f 20 Tables -f 6 Figs. 

Washington, April 24, 1910. 

Most of the data published on the value of extensively grown crops 
used for the production of pork are based on results obtained in non-irri- 
gated districts and cannot always be satisfactorily applied to the con- 
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ditions prevailing in irrigated districts. This is particularly true of crops 
grazed by pigs. Since 1912 the U. S. Department of Agriculture has made 
experiments and observations on the utilisation of irrigated crops as pas- 
ture for pigs. The results are given of investigations made with 3 795 pigs 
divided into 149 lots. Of these 8g lots grazed alfalfa, and the others 
sweet clover, maize, field peas, and milo. 

It was found that grazing pigs on alfalfa is a very satisfactory way of 
utilising this plant and one of the most economical methods of producing 
pork. To obtain satisfactory results with alfalfa pasture some food contain- 
ing carbohydrates should be given as a supplement. If maize, barley, 
milo, wheat, or shorts be added at the rate of 2 % of the total ration, 1 acre 
of good alfalfa pasture will yield 2500 lb. live weight in a year. In ex- 
periments in which 3 % of maize was given as a supplement, as much as 
.^92 lb. per acre was obtained. The gain made with alfalfa pasture 
depends on the .size of the plant, the type of pig, the method of breeding, 
and the quantity and quality of the supplementary food given. Alfalfa 
pasture without a supplmentary food cannot be recommended. 

Pigs grazing alfalfa with a supplement of about 2 % of maize, barley, 
wheat, milo or shorts, consume approximately 250 to 300 lb. of grain per 
100 lb. of gain. As a rule the amount of grain required per pouu^ gained 
increases with the size of the i)ig and with the proportion of grain distri- 
buted. The food value of maize, barley, milo and shorts as a supplement 
to alfalfa pasture dilTers so little that the choice of these supplements should 
depend on their price, suitability for cultivation, and the economic con- 
ditions. When the breeder grows the supplementary grain himself pre- 
ference should be given to maize, barley, or sorghum according to the 
conditions and locality. 

One acre of good alfalfa pasture with a erain supplement equal to 2 % 
of the total ration will, on an average, support 2500 lb. of growing pigs. 
The carrying capacity increases rapidly with an increase in the grain ra- 
tion. It varies a little during the period the animals are growing with 
the rate of growth of the alfalfa. One acre of good alfalfa pasture with 
a .supplement of 2 % of maize or barley will support 6 to 8 sows and 50 to 
70 spring-born suckling pigs for approximately 60 days at the beginning 
of summer. During this period the young pigs should gain from 25 to 
30 lb. each. At the end of this period the young pigs should be able to 
graze the alfalfa alone until fully grown. 

The few tests which have as yet been carried out show that sweet 
clover cannot be compared with alfalfa as a pasture for pigs. This plant 
is onlv of < real use to pig breeders in soils which are too wet or too salt for 
alfalfa. 

The method of letting pigs graze maize fodder and field peas on irri- 
gated land is advantageous because it saves labour, produces satisfactory 
gains, and adds manure to the soil. 

In the experiments described the gains made with maize pasture 
varied from 183 to 1 048 lb. per acre without a supplementary food, and 
from 335 to 1 377 lb per acre with a supplement. An average of 450 lb. 
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of maize fodder was required to produce 100 lb, of gain when no supple- 
mentary food was given as compared with 409 lb. when tankage or late 
alfalfa or rape pasture was given as a suplement. When breeding in an 
irrigated district, alfalfa pasture is the best supplement to maize fodder 
because of its cheapness and reliability. 

The experiments described show field peas to be a very valuable irri- 
gated crop as a pasture for pigs. In seventeen tests the gains per acre 
varied from 250 to 949 lb., the average being 500 lb. These results easily 
bear comparison with those obtained with maize pasture if the selling price 
of these plants be considered. It should, however, not be forgotten that 
in certain districts where maize grows well field peas do not do so well as 
in other colder districts where maize grows less satisfactorily. Field peas 
are particularly suitable as pasture for pigs when ordinary grains are dear 
and it is desired to find a substitute for them. 

Horse beam* have been successfully used in some irrigated districts 
but this crop is still considered as being yet in the experimental stage 
as an irrigated crop in general. This plant appears particularly sensitive to 
certain fungoid diseases. 

Soghum and, more especially milo, is occasionally used in the South 
Western States as pasture for pigs. Its principal value for the production 
of pork lies, however, in the usefulness of the grain :is a supplement to 
alfalfa pasture and as a finishing ration. When used for this purpose the 
cracked or ground grain is considered to have a higher food value than when 
eaten whole as is the case w hen it is grazed. 

701 - Keeping down the Costs of Pork Production. - iiavs f a (Delaware Espeii- 

muit Statu i)> ui J hi Hut ins' (at <//., Yol I f XXV, Nu 10, p 534 535 Chiago, 
Mauli h, k) it) 

A test was undertaken by the Delaware Experiment Station to de- 
termine as accurately as possible the cost of a pig at weaning time when 
60 days old. The experiment began on Nov. 1. 1 917, and covered a period of 
180 days, closing on April 29, 1918. Twelve Berkshire sows and one York- 
shire sow were mated to a Yorkshire boar. These sows had been running 
on clover pasture with a limited grain allowance previously to M ov. 1 and 
were not carrying much flesh. After Nov. 1 they were fed corn at the 
rate of 1 % per cent of the weight of the sows, wheat middlings and bran 
mixed in equal parts and supplied in a self-feeder, and tankage fed in ano- 
ther self-feeder* Tins ration was continued until Dec. 15, or for a period 
of 45 days. At this date middlings were omitted as the sows were get- 
ting rather fat, and brail alone was fed with no other change in ration. 
On Jan. 1 the corn was reduced to about 1 per cent of the body weight of 
the sows. On Jan. 31 corn and 90b meal w as substituted for bran in the 
self-feeder, and this together with tankage self-fed was supplied to all sows 
until shortly before farrowing. 

A few days before due to farrow' each sow was removed to a community 
hoghouse and fed a thin slop of bran, middlings and tankage, with but 
little corn. As soon as each sow was on feed after farrowing she re- 
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ceived all the thick slop, made of 30 parts middlings, 15 parts bran, and 
5 parts tankage, that she could consume wliile suckling her litter for 60 days. 
In addition to the slop each sow received about 2 per cent of her body 
weight in ear corn during the suckling period and plenty of water. When 
her pigs were weaned each sow was returned to the original lot and fed as 
before farrowing. 

At the age of one mouth all the young pigs w r ere given access to hominy 
feed and oil meal, each self fed, and after weaning they received the same 
amount and kind of slop that their dams had wdiile suckling them. All 
were given the simultaneous treatment for cholera at 60 days. 

The sows made an avetage daily gain for the six month's period oi 
0.33 lb. They consumed on an average 2.8 lbs of grain per too lbs live 
weight during the six months. They consumed as low as 2 per cent of the 
body weight in grain daily, w r hile at maximum milk production the 
consumption often was as high as 4 pel cent of their body weight. It w r as 
found both economical and desirable to feed the sows to their maximum 
consumption wliile suckling the pigs for sixty days. The cost of gains in 
the pigs w r as greatly reduced thiough this system of feeding. 

The average number of pigs farrowed per sow was 9.9 ; the 
average birtli weight of pigs w as 2.47 lbs ; the average weight p<yj pig 
on April 29 was 29.57 lbs i ^ ie average daily gain per pig was 0.46 lb. 
and the average number of pigs raised per sow farrowing was 6.6. The 
average amount of grain eaten daily per pig was 0.15 lb and the grain 
required per too lbs gain was 30.1 lbs. The cost of grain per 100 lbs 
gain of pigs was 82 cents. When we consider the advantage in increased 
gains that may be secured by using a creep we are forced to admit that 
a very small amount of grain produced wonderful results in these pigs. 

The interest on the investment was figured at 5 percent for the six- 
month period. Charge for the simultaneous treatment was 8 2. A shelter 
charge of 25 cents per sow was made and a boar service fee of $ 1 per sow. 
The labour charge per sow w r as 8 3-75 and the estimated value of the 
manure 88. The average total expense per pig weighing 29.57 lbs at 65.3 
days old was 83.93. The feed prices used are those current at the time 
of working on the experiment, and they represent war-time prices. 

The conclusions may be drawn from tins experiment that the cost of 
producing a pig at weaning time depends upon two main factors : Tirst, 
* the average number of pigs raised per sow, and second the' feed cost of 
sow and pigs. By selecting prolific females and flushing them at breeding 
time the first cost item may be greatly reduced. By buying fetds in quan- 
tity, using forage crops, using a self-feeder, and feeding an entirely com- 
plete ration liberally the second cost can be kept down. 

*otn/niY 762 - Mineral Content of Southern Poultry Feeds and Mineral Requirement of 

Growing Fowls. — Kaupp, B. F. in the Journal of Agncultuial Research, Vol. XIV, 

No. j, pp. 125-1^4, 4 8 Tables |- i Plate. Washington, July 15, np 8 . 

The object of the experiments described was : 

1) To determine the quantity of minerals per unit of live weight 
in the body of chickens and in that of fowls weighing 1 % lb. 
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2) To determine the mineral content of the foodstuffs given to poul- 
try in the Southern States. (Estimations were made of the mineral content 
of bolted maize flour, pinhead oats, rolled oats, whole wheat, whole maize, 
wheat middlings, bone meal, velvet bean meal (Miicuna pruriens var. 
ulili s) , soybean meal, peanut meal, skimmed milk, eggs with the shells, 
green rape, limestone grit, oyster shells). 

3) To find a food mixture containing satisfactory proportions of 
protein, carbohydrates, and fats. (The following mixtures expressed in 
parts by weight were used in the experiments : rolled oats 8 [- wheat 
middlings 8 | meat and bone meal 2 | bone meal 1 ; cracked wheat 3, 
-j- cracked maize 2 b pinhead oats 1 ; wheat middlings 0 -f maize meal 
3 •+ meat and bone meal 3 |- bone m ;al 1 ; whole wheat 2 b cracked 
maize 2 + hulled oats 1). 

4) To determine the mineral content of this mixture. 

5) To deteimiiie by means of feeding tests whether the minerals 
contained in the food mixtures are present in sufficiently large quantities 
to cause the highest possible rite of growth. 

The mineral content of the body of fowls, the mineral content of the 
foods used, and the quantity of minerals eaten, voided, and metabolised 
by the young fowls throughout the experiment, are set out in a series of 
tables. 

The mineral content of the foods varied, for each foodstuff in the dif- 
ferent lots. This variation depends on weather conditions, the soil, etc. 

To produce 1 grm. of gain, 7.49 grm. of milk 2.91 grm. of mash and 
grain mixture and 1 grm. of green foodstuff were required. On an average 
the young fowls digested 75.2 % of the carbohydrates and 80.2 % of the 
fats. The calcium, magnesium, sulphur, and phospb ius requirement of 
the chicken increased gradually as it grew older. To supply a satisfactory 
quantity of these elements to chickens fed on a mixture of waste or mill- 
ing by-products, such as middlings and pinhead oats, cither meat and bone 
meal, bone meal, or meat meal must be added. Sour skim milk and butter 
milk, if administered in sufticienly large quantities, will supply the re- 
quisite minerals and food hormones. 

763 - The Use of Mussels as a Food for Poultry in Denmark.—* sienboeck, n. m. t., 

in the Ugesknft for Landmaend, Year 64, No. 13, p. 178. Copenhagen, March 24, 1919. 

In Denmark, owing to the lack of grain, mussels have been utilised as 
food for poultry (1). They are prepared in the following way : - - the 
mussels are boiled, washed, dried, then 1 educed to meal. This mussel 
meal (“ mushingeniel ") will keep a long time. 

This food was analysed at the School of Agriculture at Da 1 un with 
the following results : — Moisture 3 to 4 % ; Proteins, 8 to 10% ; I'ats, 
1 to 2 % ; Other organic matter, 33 to 13 % ;* Mineral constituents (espe- 
cially carbonate of lime), about 75 %. 

(1) Mussels have already been used in Denmark for feeding pigs. Sec R., September, 
1918, No. 1017 (Ed.) 
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Feeding experiments, in which the fowls weie fed in alternating pe- 
riods of 14 days, with and without “ mussel meal ", gave the following 
relative values as regards egg production : Period 1 (without mussel meal) 
1 y A - - Period II (with mussel meal) 4 Via — Period III (without) 1 % 
— Period IV (with) j % — Period V (without) s / 7 . At first they did 
not take to the food readily and had to become gradually accustomed to 
it. The author advises that mussel meal should be introduced at the rate 
of y :i of the ration. 

Mussels occur abundantly along the coast in the fjords ; they now cost 
40 ere the kg (about 2 .3d. per lb.) and consequently furnish a good food 
from the economic point of view, considering the present high prices. 

761 - Winter Cycle of Egg Production in the Rhode Island Red Breed of Domestic 

Fowl (1), in Massachusetts, U. S. A, — Goodale, 11 H , in the Journal of A^rtcullutal 

Research, Vol XII, No 0, 1>P *>47-574 + 14 Tables 4- nibliography of 7 Publications 

Washington, Maich u> 18. 

The winter period of egg production is one of the internal factors 
influencing the determination of the total production ; Pearl and Surface 
disco veied this in Barred Plymouth Rock hens. They found that there 
is a natural sequence of periods in fertility ; the winter period, from 34 o vein- 
ber to February inclusive, is chin acterised by a rapid increase in the average 
production together with an equally rapid decrease in both the absolute 
and relative variability At this period fertility is an addition, derived 
from domestication and forced laying, to the natural laying period of wild 
hens. It is distinctly limited, beginning at the commencement of the lay- 
ing year and ending with the rest which occurs between it and the beginning 
of the spring period of fertility. 

The ailthor analysed by the biometrical method the daily fertility 
records of three flocks of Rhode Island Red Hens bom in 1913, 1915, and 
1916 respectively. He compared these with the monthly laying records 
of White Wyandottes and Barred Plymouth Rocks made at the Maine 
Agricultural Station (Gowell, Breeding for Egg Production, Marne Agri- 
cultural Experiment Station Bulletin, No. 79, 1902, and No. 93, 1903). 
Goweij/s data confirm the hypothesis of Pearl and Surface and that 
of Pearl with regard to the existence of a winter period of fertility. The 
author found tins period to be much more marked in the fowls of the Maine 
Agricultural Station than in those of the Massachusetts Station examined 
by him. The winter period of fertility of the last lot, Rhode Island Reds, 
could be determined only for a part of each run. 

As regards a winter period of fertility in the individual the author 
concludes that : 1) the rate of production as deduced from the monthly 
record is not sufficient proof of the existence of a winter period of fertility 
in Rhode Island Red hens ; 2) the best proof of the existence of a winter 
period in the individual is the pause in production which occurs during 
one or more of the winter months and usually lasts ten days at least ; 


(1) See also R. Feb., 1916, No. 208. \Ed.) 
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this pause follows on a period of continous production ; 3) in some cases 
an interruption of ten days, or even less, occuring in February and March 
and following on a period of several weeks’ continuous laying, may mark 
the end of the winter period of fertility. When the winter pause could be 
determined with a certain accuracy, no correlation was found between 
the number of eggs laid before the pause and the duration of the pause. 

The author’s observations show that inclination to winter fertility 
is hereditary. It has, however, not yet been determined in what way 
it is so. 

765 - Crotalaria usaramoensis as a Honey Yielding Plant, in the Dutch East 

Indies* — See No. 729 of this Review. 

766 - Wild “Kurlmushi” Silkworms and tin Foundation 0! a Spinning - Mill to util- 
ise their Silk, in Japan. — Bulletin dc V Association senctcole du Japon , Year III, No. 3, 

p. 18. Tokio, January s, 1919. 

The wild “ Kuiimushi " silkworms occur almost exclusively in Japan 
and Corea. Their cocoon, of a brownish colour and oval shape, greatly 
hardened by abundance of serieine cannot be wound by the ordinary 
method. The silk, though exported in small quantities, has fetched 
quite good prices. 

This silk has not been exported since the beginning of the war. As 
the cocoons have accumulated in the stores at Yokohama, an improved 
method of winding them has been sought, and Mr. Saito, Professor, at 
the Higher Industrial School of Tokio was asked to investigate the 
problem. 

These researches have led to the discovery of a satisfactory method 
of winding these extie mely gummy cocoons, of degumming and blenching 
the silk and using it for making a fine silk cloth. 

A company has just been iounded under the name of Nippon 
Kcuju-Boshoku-Kaisha for the purpose of establishing a spinning mill 
for this wild silk, containing sexeial thousand spindles and gradually deve- 
loping the industry up to weaving silk cloth. The capital is said to be 
,3 million ytn (about £ 309 qbo) and the promoters arc said to be industrial 
leaders and traders from Tokio and Yokohama. 

707 - Qoussia trutac, a New Species of Coccid parasitic on the Native Trout, in 

France.— I<lgir,I, am] Hessi , K , in the ( nmples rtiulus dt VAuidimu dis Sciences f 

Vol. enxvm No. 18, pp <k> j <)<>b. runs, May 5, kjkj 

So far, few coccids are recorded as parasites 011 freshwatei fish and 
not one is known on the Salmoiiidae. All the coccids that have been des- 
cribed from fish are remarkably uniform and belong to the octozoic te- 
trasporous Eimeridae. Mini]': has divided them into two chief genera, 
the genus Goussui and the genus Coccidium Eimcria). 

The author reports that he has discovered a coccid oh wild trout 
(Salnw fario) from a stream near Grenoble (Isfcre). He places it in the 
genus Goussia under the name of Goussui trutac n. sp. 

The fish examined were nearly all infected with parasites. * They were 
on an average, 20 crn. long and were not affected pathologically. The 
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parasites, however, were numerous in the epithelium of the pyloric caecum 
and the beginning of the small intestine. 

The author describes the new species and gives a diagnosis of the 
disease. 


FARM ENGINEERING 

70s - Mechanical Cultivation of Vineyards: Trials at Montpellier (France) (1); Citro- 
en Tractor. — Dlssai^aix, R , ill the Journal d' Agriculture pratique, Year LXXXIll, 

New Sciies, Vol XXXII, No. 17, pp. 317-349 + ~ Figs. Paris, May 29, 1919. 

The trials at Montpellier, organised by th^‘ " Soeiete centrale d’A- 
grieulture de lTIeiault ”, took place on May ?, 3 and 4 in vineyards be- 
longing to the "Maine” and " Bouet ” farms. 

Out of the 14 makeis who entered, only 7, with 9 machints, took 
pait in the ttials , they can be classified in the following w’ay — 

Tractors with driving wheels: Andre: Citroen, 143, quai de Javel, 
Paris — B. Ciiapkon, 45, rue de la Republique, Puteaux (Seine) - I)ES- 
saules, entered by the Sud- Automobile Co., boulevard St.-Roch, Avignon 
(Vaucluse). 

Cham-hack tractors: Cleveland, presented by the Allied -Mach%pry 
Co., 19, rue de Rocroy, Paris - A. \V. Pi DWELL (Lightioot tiactor), 19, 
boulevard Malesherbes, Paris. 

Front driving, wheel tractor : Moline Plough Co., !5<>bis, quai Valni) , 
Paris. 

MotOR will- El -n arrow type : Pidwkll (Universal) , already mentioned. 

Rotary atUioator : "Soeiete d'outillago meeatiique et d’usiiiage d’ar- 
tillerie (S. <). M. IT. A.), 19, avenue de la Gate, St.-Oucn (Seine' ; two ma- 
chines. 

All these machines have been recorded or described, except the first 
one, which made its first appearance at these trials. 

The Citroen tractor shown in the appended figuie, is driven In an 
engine with j vertical cylinders, of O5 mm. bore and 100 111111, stioke, 
which develops 12 H.P. when running at iboo 1 evolutions pel minute. 
The speed of the engine can be controlled by means of a governor, which 
keeps it miming at between 400 and iboo revolutions per minute, but 
the speed toi ordinary work is limited to 1300 revolutions pel minute. 
The govcmoi has been arranged for the use of the motor when driving 
machinery by a pulley ; to do this, a pulley is placed in fiont and 
serves to hold the starting handle. Lubrication is automatic, being effected 
by an oil pump whose working is shown by a manometer. Cooling is by 
a theimosiplion and fan, for when moving forward slowly or when driving 
fixed machinery, there is sufficient air to cool the radiator properly. The 
two forward speeds give 3500 and 4800 metres per hour, while the leverse 
gives about 3000 metres per hour. 


(i; Sec R November iqiS, No. 1267. {Ed.) 
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In turning, which can easily be clone in a radius of 2 meties, independent 
brakes lock the driving wheel on the side of the turning centre. The front 
.axle, mounted on a transverse spring, is articulated vertically so that it can 
assume a very oblique position 1 datively to the back axle. The wheels 
ar^ 55 and qo cm. in diameter ; the weight of flic tractor in working order 
is 840 kg., and its very reduced dimensions are. width, 8b cm. ; length, 
250 cm ; height, 150 cm. It is so small that it can pass between vines 
planted in lines 150 cm. apart. Its sale price is 9500 francs. 

The Citroen tractor can give, at a speed of 3000 metres per hour, 
an average pull under practical condition of 425 to 430 kg., which is more 
than sufficient to haul the machinery required for cultivating vineyards. 

On the road, with its Ivies held u] b\ -drakes fastened oil by nuts, 
its pull under practical conditions is 300 kg. 



Curoj N traitoi 


The On apron tractoi is driven by an 18 II. P. engine ; It weighs 1300 kg. 
and costs 13 000 francs. 

The PKSSAUT.rs tiaetoi has its driving wheels arranged one behind 
the other ; the tiansverse balance is provided for bj two beanng wheels 
attached to the flame by uprights and a uosj-bcam passing over the rows 
of vines, which aie 150 cm. apart. 

The Clevli and ti actor has a 2| II. P. motor; it is 127 cm. bioad. 

The I.ioriTPooT tractor has a 4 cylinder 7 H.P. motor; it is no cm 
broad 

The Moline front- wheel tractoi is driven by a 17 H.P. motor. 
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The “Universal" motor wheel bai row machine, 90 cm. broad and 
guided by a man holdimr the slitts, has a 4 to 5 H.P. motor ; consequently, 
it can only do light work at a walking pace. 

The machines entered by the S () M. U. A. are* a large 35 H.P. 
model, and a small 5 H. P. model of the motoi wheel-barrow type ; the 
former works on a width of 2 metres, the lattei on a width of 60 cm. 

The Moeink front-wheel tractor and the large model of the S.O.M.IT.A. 
are intended lor plantations having a distance ot more than 2 y> metres 
between the rows 

The Citroen and Chaprou tractors have been made in accordance 
with the conclusions ot a report by M. Ringeemann published in the 
Journal d' Agriculture pratique , No. 20, ot December 27, 1917, p. 503. 


7 (kj - Review Of Patents. — Souncs (^rman^, PaUntbinchtc der Zatschrft ' 

“ Die Chcm^che Imlustne” Leipzig - Canada, Uniti d vSiaths, Niav/faland, Unitkd 
Kingdom, Swiivkrland, R , January, 1019, No 10 \ — Cuba, liolttinnfiaal de M areas 
y Patenlis, Stcrctaria tic Agncultui.t, Comercio \ Trabajo, Havana — 1 ‘ranci:, sec 
A’, February, 1919, No - India, sec R, May 10 9, No 630 

Tieeagk Machines and Impiemknts -Canada 189406 Hoc cul- 
tivator ; 189781 Motor plough ; 189928 Plough , 189959-192078 Tiwctor 
plough , t 903 56 Gang plough 

France * 490702 Brabant plough ; 490703 Improvement for Brabant 
ploughs ; 490736-490737 Brabant ploughs in which the angle ot the plough 
body can be regulated. 

Swilzuland : 81079 Rotai} hoe with spades 

United Kingdom : 123697 Improvements to motor ploughs ; 124002 
Haulage drum for motor ploughs , 1 2401 3 Device for regulating the height 
of the frame of a motor multiple bulanc 2 plough , 12 ji>59 Device for helping 
the tipping movement of a balance plough at Die end of the turrow ; 
124076-124079 Device foi lifting the working parts of disc ploughs , 124272 
Tractor for ploughing , 124590 Device for attaching ploughs, cultivators, 
etc , to a tractor 

United StaL s: 1296 777 Rotaiv harrow, 1297117 Plough for pulver- 
ising the soil , 1297123 Disc harrow , 121)7182 Stalk-cutting plough ; 1297 177 " 
1297594-121)7909 Ploughs, 1207516 Rotaiv plough , 1297908 3 298429 
1298870 Motir ploughs , t 298385 Aece^soi s rollei for gang plough , 1298735 
Spring tine harrow , 1298760 Drill , 1 >900 Gang ph ugh , 1299064 Cul- 
tivator. 

Irrigation - Canada 189994 Irrigation apparatus 
Manures and Manure Distributors — Canada: 189600 Process 
for manufacturing calcium nitrate (by inoculating nitrogen-fixing bacteria 
in a nutrient solution containing calcium carbonate, calcium nitrate and 
ammonium sulphate , the final liquid, containing calcium nitrate, is di- 
vided into two parts , from one of which the «*alt is extracted, the remain- 
ing part serving to restart the piocess, which is continuous, after the ne- 
cessary additions have been made , t 89601 Process for manufacturing 
calcium nitrate (by treating a pmous mass of calcium carbonate first 
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with a solution of calcium nitrate containing nitrifying bacteria, then with 
a dilute solution of the nitrogen compound that is to be nitrified ; finally, 
compressed air is blown through the porous mass) ; 189602 Process for 
manufacturing nitrates (by adding to the anunoniacal compounds that 
are to be nitrified a nutrient medium containing nitrifying bacteria as 
well as a substance harmless to these bacteria but which can destroy others 
that might harm them) ; 189603 Process for making calcium nitrate (by 
placing a well-aerated solution of cyanamide and calcium nitrate in in- 
timate contact with nitrifying bacteria ; continuous process as described 
above under patent No. 189600) ; 189604 Process for dxidising ammonia 
(by passing a solution of ammonium chloride through a thin alkaline 
layer containing nitrifying bacteria in the presence of air) ; 189921 Orga- 
nic manure obtained by strongly aerating liquid sewage in the presence 
of bacteria ; 1901 23 Manure and seed drill. 

France : 490944. The agglomeration of superphosphate and manures 
derived from it in the form of briquettes, balls, etc., so that bags are not 
required in transporting them. 

Gtrmany : 298200 Process for making a manure from calcium cyan- 
amide but free from dust and easy to spread (by mixing the cyanamide 
with dry peat soaked with saline solutions) ; 309668 Process for making 
an ammonium nitrate with little hygroseopicity (by evaporating at a low 
temperature solutions containing both ammonium nitrate and potassium 
'"chloride). 

New Zealand : 41155 Peed and manure drill. 

Switzerland : 81400 Manure distributor. 

United Kingdom : 10595 Process for making calcium nitrate by a dou- 
ble reaction between calcium chloride and ammonium nitrate ; 123912 
Apparatus tor the manufacture of superphosphates. 

United Stales : 1298651 Peed control for manure distributors. 

Drills and Skkdino Machines. - Canada : 189952 Discs for drills ; 
190123 Seed and manure drill. 

France : 490617 Combined dtill and manure distributor ; 490689 Com- 
bined hoe and drill. 

New Zealand : 41 155 Seed and manure drill. 

United Kingdom : 123610-124379 Potato planters. 

United States: 1297601 Planter* with wheels for compressing the soil; 
1297863 Planter ; 1298259 -1298485 Maize planters ; 1298756 Potato plan- 
ter ; 1299160 Disc drill. 

Various Cultural Operations. — Canada: 189406 Cultivator ; 
190268 I f awn clippers. 

France : 490689 Combined hoe and planter. 

United Kingdom : 123862 Hoe for a team or tractor. 

United States : 1296840 Plough for earthing-up potatoes. 

Control of Diseases and Pests of Plants. - - France : 490315 Im- 
provements to processes for disinfecting and for destroying parasites; 
490536 Improvements to machines for dusting fruit treels, etc. ; 490773 
Spraying plant tor traction. 
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New Zealand : 41307 Apparatus for destroying wild rabbits. 

United States * 1297033 Plough for destroying the cotton-boll- weevil. 

Reapers, Mowers and other Harvesting Machines. — Canada : 
189341 Sharpener for mower blade. 

Cuba : 3261 Sugar-cane harvester. 

France : 490960 Improvements to mowers ; 491006 Hand mower with 
motor. 

Switzerland : 81401 Hay tedder; 81402 Apparatus for hammering 
scythes ; 81569 Hay rake. 

United States': 1297867 Bean harvester; 1297950 Header for ce- 
reals. 

Machines for Lifting Root Crops. — United State s ; 1397231- 
1297298-1298708 Beet harvester ; 1297666 Beet topper ; 1298169 Potato 
harvester. 

Threshing and Winnowing Machines. — Canada : 190093 Grain 
cleaner ; 190283 Screen. 

United States : 1297349 Grain harvester and cleaner; 1 299341 Screen. 

Machines and Implements for the Preparation and Storage 
of Grain. Fodder, etc. — France : 490714 Improvements to trussing 
machines. ^ 

Switzerland : 81403 Device for compressing sweet green silage. 

United Kingdom: 123610 Waterpjoof cover for shocks. 

United States: 129664). Shock loader; 1296889-1297450 ITay-press; 
1297852 Portable elevator-stacker for cereals. 

Forestry. i'anada : 189725 Brush-cutter. 

Switzerland : 81571 Tree felling machine. 

Traction and Steering of Agricultural Machinery. — Canada : 
190239 Trattor. 

New Zealand : 41159 Device for attaching agricultural machinery to 
a tractor. 

United Kingdom': 124002 Haulage dtum foi keeping automobile 
agricultmal machines at a constant speed ; l2fo 2) Improvements to trac- 
tors ; 12(272 Tractor, 124590 Device for attaching ploughs, cultivators, 
etc., to a ti actor. 

Umhd Stales * 1297154-1297291-1298127-1298262-1298781-1298986- 
1298989-1 299178- 1 299 190 Tractors ; 1298247 Wind engine. 

Bee Keeping. — New Zealand: 41211 Honey extractor. 

Industries Depending on Plant Products. — Canada: 189662 
Fruit dryer ; 189834 Machine for cutting the tips of bean pods ; 190070 In- 
strument for removing the core from apples ; 190131 Power-driven circular 
saw mounted on an automobile. 

India : 4005 Power-driven defibrator. 

New Zealand: 41248 Defibrator. 

Dairying — Canada : 189658 Milk bottle ; 189701 Milking machine. 

New Zt aland: 41313 Automatic apparatus for measuring milk ; 
41324 Milking machine. 

Various. — Canada : 190137 Harness attachment ; 190169 Fly trap, 
[m] 



FARM BUDDINGS — RURAL ECONOMICS 727 


770 - Type of Silo used in Sweden for Storing Potatoes. — KuhrI Landtbrucks-Akade- 
miens Hatulltwar och Tidsknft, Year 57, Nos. 7*8, pp. 522-523 + 1 Stockholm, 
k;i8. 

On account of the food shortage and the need for preserving the 
chief foods in the best possible way, a description is given oi a cheap and 
practical potato silo which is used in the south of Sweden. It is something 
between a cellar and an ordinary silo. A ditch, 30 cm. deep and 2 y 2 llle " 
tres wide is dug ; stakes are stuck in of such a height that the roof clears 
the potatoes, an air space of about 30 cm. being left between the potatoes 
and the roof. The roof consists of a layer of planks lying on the supports, 
the planks being covered successively with a layer, 10 cm. thick, of straw 
or diy leaves, a layer of earth 30 cm. thick, a second layer of straw or dry 
leaves 10 cm. thick, and finally with a layer of earth 20 cm. thick. In 
the side of the silo one or two doors, situated at the same level, are made, 
which can be opened in fine weather. 

This device, which unites the advantages of the cellar with those of 
the ordinary temporary silo, can also be used for the stoiage of roots. 

RURAL ECONOMICS. 

771 - Farm Management. — Boss Andrlw (Minnesota College of Agricultmi) in Homd’s 
Dunvmin Vol J«V 11 , n <> pi> 42ft and 462 Purl Atkinson, Wise , Match 21, iyi<) 

The wiitcr confines himself to discussing, four or five factors which 
have piovcd 1o be vciy important in securing piofits from fanning. 
These Jactois have been discovered through farm management inves- 
tigations made in Rice County, Minnesota, and supplemented by infor- 
mation gained Irom investigation in other vStates. These investigations 
point out clearly the fact that among the most important factors in 
making the farm pay are : (1) the wise* use of capital, (2) the efficient 
use of laboui, (3) high yields of crops, and (4) large production from 
live stock. 

The wwe use of capital. ~ Kveiy farmci should recognize the fact 
that the capital invested in his farm should be expected to earn at least as 
much inti lest foi him, as money deposited in a savings bank. A fanner 
who invests his money in a farm simply chooses the farm as offering 
an opportunity foi better returns than would the same money return if 
debited in a savings bank, or invested in a farm mortgage, and it is just 
as much his business to see that it earns five or six or ten per cent, as it 
is for any man investing money in other lines of business, to see that it earns 
a good rate of interest. One of the most effective ways in which to make ca- 
pital earn interest is to correctly proportion the amount of capital that goes 
into operating forms. Statistical data covering this point seem to indicate 
that from 25 to 33 per cent of the total capital available should be used as 
operating capital. If used for the purchase of good live stock, for the pur- 
chase of suitable machinery, for the employment of labour, and for the put - 
chase of feeds and other material, with which to keep the farm going, it 
will be in the safest form of operating capital. 
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On well equipped dairy farms and especially where pute-bred stock is 
kept the proportion of capital, in forms for operating, may run as high as 
40 per cent, with excellent results. 

One starting in the farming business should borrow money on the real 
estate and invest it in operating expense, first for the reason that it can be 
borrowed at a lower rate of interest on real estate ; and second, because if 
ready cash is available more stock and equipment is likely to be purchased. 
With available capital for buying and selling and for making a quick turn- 
over when opportunity offers, the fanner, if good judgment is used, has 
many opportunities for making gains on his investment. 

Efficient use of labour. On every farm there is a certain amount of la- 
bour which must be used on non productive enterprises. ( >n some farms this 
may lun as high as 42 per cent. On well diversified farms, and especially 
on dairy farms, it may run even as low as 2b per cent. On highly special- 
ized farms it may run even as low as 20 to 22 per cent. Obviously where 
80 per cent of the labour is expended on pi oductive enterprises, such as heavy 
yielding dairy cows, quickly fattened hogs and large yielding crops, the re- 
turns are bound to be larger than where only bo per cent of the labour is 
used for that purpose. No one would deny that when a person works by 
the hour his total compensation is greatest when he woiks a large number of 
productive hours. In the same way the farmer who works a large number 
of hours at productive labour can expect large returns from his effort. In- 
vestigations in Minnesota indicate that 3000 hours is a good average year’ s 
work for a farm hand or farmer. This means ten houts a day for 300 days 
in a year. Some farmers will contend that they work more than that, but re- 
cords kept of their time indicate that they work less lather than more. 
Farms on which all of the farm hands work an average of 3000 hours each, 
paid a very much better rate of income than those on which the farm bauds 
work an average of 2000 hours. Son*'* farms wen* found where the average 
number of hours of work per year was only 1500. Of course these men 
received very low returns on their fauns because they actually did only 
half a yeai ’s wotk. Three thousand liotus of work per yeai per man, 80 per 
cent of which or 2400 hours, per year spent on pi oductive enterprises, is a 
large factor in securing large returns from the farm. 

Large crop yields. — People in a geneial way know that laige yields of 
ciops are a desirable thing. That is why farmets tiy to settle on good land. 
The importance of large yields has been cleaily bi ought out in farm manage- 
ment surve} r s. On any farm where the yields are higher than the average 
for the community, the labour income of the farmer is found to be compa- 
ratively high. It can hardly be otherwise because the farmers of a commu- 
nity usually all sell on the same market and for approximately the same 
price. Therefore the one who has the most to sell is likely to have the largest 
returns. The cost of growing large crops is very little more than that 
of growing an average or a lower than average crop. Consequently any 
increa.se in yields over the average is almost clear gain. 

High production from live stock. — Students of dairying have told us 
tnat cows giving less than 225 pounds of butterfat were merely boarders 
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on our hands. With the present high prices of feed it is doubtful whether- 
they are not still boarding when they give as much as 250 pounds of butter 
fat. The cost of maintaining a cow that gives 250 pounds of butterfat is 
almost as great as the cost of maintaining a cow that gives 350 or 400 pounds 
of butterfat. ‘Obviously the profit from higher producing cows is very much 
greater. There is no way in which a farmer can lose the profit from his 
crops so quickly as by feeding tiiem to low producing cows or other live 
stock. It is just as important that crops be fed to quick growing or rapidly 
fattening meat animals, as it is that they be fed to high producing ones. 
That i s the only way in which profit can be made on the manufacture of 
feeds into meat products. Young animals well fed from birth and rais- 
ed on a good quality of farm roughage and rapidly fattened on reasonable 
amounts of grain feed, offer an almost certain source of profit and give good 
returns for labour employed in that way. 

These four points may be set down as the cardinal ones in making a 
farm pay. There are said to be 196 other points and all have an influence on 
returns from faiming. More of them undoubtedly will become ac- 
cepted principles of farm management, but none will, we feel sure prove 
to be more important than the ones just discussed. 

772 - The Value of Records to the Farmer. ~ ball, j . s., in the* Yearbook of the v. s. a. 

Department of Agriculture, 1017, pp. j S3-1 07. Washington, 1918. 

The author proposes to show the practical advantages that farmers 
would derive from a careful examination of the accounts of the farm and 
household, by contrasting them with the results obtained by keeping ac- 
counts in a w »y that is still often taught. 

The author insists that it is of vital importance for the farmer to have 
a clear understanding as to just what facts about the farm business should 
be shown by the records. In default of this understanding little benefit 
will be obtained by keeping accounts. 

’ Usefulness of accounts. — To be of practical value, they should 
contain all the daily events of the farm which are worth recording, so 
that when required they can be found easily. 

Simple accounts. - Farm accounts tnav be loughly divided under 
two heads: — a) Records of happenings ; b) Records of money transactions. 
As examples under the first head the author gives : — the date when 
a cow calves or whim a sow farrows, when animals are bred, when men are 
hired or discharged, when the pasture season begins or ends, when the first 
and last frosts occur, when the incubators are set, the date of seed time, har- 
vest, etc. Such notes as these, when systematically recorded and constantly 
referred to, are of much \ atue. In fact they help the farmer to a better ad- 
justment of the farm work in its cycle. Records of money transactions, 
though admittedly useful, are not always utilised in such a way as to yield 
the greatest amount of information, for the reason that they are often not 
examined analytically, though the information obtained from such an 
examination is of the greatest use to the farmer. 

The year's record of the cash received and paid out can be assembled 
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under practical heads that will show exactly what branch of the farm is 
most productive and what each branch lequires to keep it going. Again 
the relative importance (as%)of each branch of the farm business can be 
seen. The year's cash summary is easily prepared and would be very use- 
ful to small farmers who use very little hired labour and work the farm 
themselves with the help of tlieii family. Foi this type of farmer, labour 
expenditure is at a minimum and the value of the cash summary will be 
all the greater from the elimination of this item. 

The utility^ of any particular branch of the farm activities cannot 
be deduced definitively from a summary examination of the cash trans- 
actions , in using such records as an aid to future plans, hasty conclusions 
must not be drawn, and any opinion must be formed cautiously. Compar- 
ison of the annual figuies year by yeai is another source of profit from the 
use of accounts, since by such colii]>arison, a true perspectix o and insight 
into the make-up of the business is gained. 

The cash account may be kept in any convenient form, but perhaps 
the simplest and most interesting W’ay, which, 11101 never, gives a more per- 
sonal touch, is to keep a diary. Aliy information wanted at the end of 
the year may be assembled from a diary account book in a few hours ; 
the author gives examples of this. ** 

Uses of an annuai. inventory. The diary account book described 
above, although it is very useful, cannot be used in any tine j-ystem of 
accounting with an inventory. It is well worth the trouble fot the far- 
mer who keeps a diary account book to make an annual inventory. The 
uses of the inventory are important and varied. Taken alone it shows 
a farmer exactfy what he is worth and will be a guarantee of solvency and 
an aid to securing credits and loans from the bank. The inventories for two 
dates a year apart show whether pr >gress or retrogression has occurred 
during the year and definitely measure the degree of the change. Taken 
in conjunction with a cash account for the year, the inventory shows how 
much has been made by fanning and to what extent the personal and 
household expenses have offset profits. An example is given showing how 
the inventory totals and cash account may be utilised to show the profit 
made by the farm. 

Cost records and tiieir practical importance. — After having 
briefly* considered the utility of the simplest ways nf recording the various 
events of a iarm, the author deals with the value and ust fulness of cost 
records, the aim of which is to show the costs of each branch of the farm and 
the income each has produced and, eventually, the general costs, although 
these latter can hardly be separated in anything but a more or less arbi 
tiary fashion. However, this difficulty, though theoretically insurmount- 
able, does not affect tin* great comparative value of the other records of costs 
and then relative yields, which form, on the contrary, a faithful reconstruc- 
tion of the actual facts. The analytical record of labour thus shows its 
distribution throughout the year between the different crops, and gives 
precise information as to how many hours of man or animal labour were 
required for each acre and as to the exact period of the year when these 
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hours were required. This simple record of the work required by the 
different crops that form the cultural combination makes it possible to de- 
duce conclusions of great practical importance as regards any changes 
that might be introduced into the combination of crops, either by elimi- 
nating certain ci ops, by introducing others, or by modifying the areas they 
cover. The cost records for forage furnish data of great practical import- 
ance relating to all the kinds of live stock kept oti the farm. I11 this way. 
suitable provision can be made, not only for the forage required for the 
livestock combination of the farm, but also for the forage required for 
any livestock combination Unit it might be desirable to introduce later, 
using as Ijasis a comparative study of the forage consumption and yield 
of each class of livestock. 

By developing these cost records systematically, cost prices can be 
obtained for a unit area which, if not of absolute value when considered 
alone, are. of great comparative value, especially if the comparison is 
established from a series of years. As an example, the author gives the 
appended cost recoid foi potatoes. 

These tables of unit costs per acre for each crop are of double value, 
due, in the first case, to the fact that they show the costs spread over a 
series of years, and in the second case, because they show up the more, 
by a systematic control, the data ol facts (which may be described as phy- 
sical) that are inherent to the different crops and which, unlike unit prices 
of means of production and yields, \ ary little from yeai to year ; again 
they are, perhaps, of greater practical importance to the farmer than 
the idea of cost thus obtained. The classification of the sections dealing 
with the quantities rind qualities relating to the labour of men and animals, 
seeds, fertiliser, yields of different crops, etc., is of prime practical 
importance because it forms the best source of information for a close 
analysis of the organisation of the farm, (see table fiag. 732). 

The author advises that the unit cash records should be examined 
very carefully before drawing conclusions from them for the reorganisa- 
tion of the farm so as to yield greater profits. The interdependance of 
the different factors of production in the complex organisation of the farm 
should never be lost sight of, otherwise it might happen that the suppres- 
sion of a crop or of a branch of the farm's activity, eliminated because its 
analytical record was closed with n loss, might lead, under a final analysis, 
to a greater loss than that which the projected suppression was intended 
to avoid. For this reason, changes in the organisation of the farm should 
be introduced gradually, while carefully watching the effects they produce 
in relation to the other forms of activity of the farm. And to do this, 
there is notliing better than cost records which, properly used, r oiiii a 
Solid basis and excellent guidance tor the solution of the complex ‘problem 
of the organisation and re-organisation of the larm. 

The author closes his paper by pointing out the importance of keeping 
household accounts, especially in determining how much the farm supplies to 
his house, Tlie farmer often does not tliink of what his farm provides him, 
yet he nay have been living much better than the average city man of 
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like education, attainments and capital 
sown by a well-kept set of records 


All these things can only be 


Detail oj the cost at growing potatoes on a western New Yotk farm for a 
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AGRICUI /H I R Aly INDUSTRIES. 

773 - Banana Flour and its Substitutes (I ).— I. Eaton. U. J in The A cricultural Bulletin 
of the Federated Malay State i, Vol. VI, No. in, pp. 430-436. Kuala Eiunpur, July-Au- 
gust, i‘iiR. — II. ODDER a, 11 ., in Hit* Bulletin a molt de Vhislttut snenUfijut di Saigon. 
Year 1, No 4 pp, 123-124 Saigon, April, njm. 

I. — The food value of banana flout is shown in the following table 
which gives the results of analyses made by the author in England in iqo6. 
These analyses are compaied with those made for wheat, barley, maize, 
and millet. 
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The author discusses successively the preparation of banana flour 
and of other flours made from tropical starch products (svuet potatoes, yam- 
yams, cassava, etc.), the bicad-m king from sweet jiot&toes, the preserv- 
ation of sweet potatoes, vegetal ion of fruit, etc. Notes on the cultivation 
oi the banana are also given. 

II, — - The banana question is examined from the Indo-Chinese point of 
view. In Cochin-China ethe \arieties of bananas givinga good quality of 
flour are those know r n as “ banaue pomine ”«(“ apple banana”) and those 
called by the Annamites “su ” and “ sung turn ”. The last-named variety 
produces fruit which is emaikable for its size, but it rapidly exhausts 
the soil. After the seerond crop the product decreases and eventually 
becomes insignificant. The fruit oi the " bananes pornmes” and " su” 
are only medium as compared with those of the “ sung tran” variety, 
but the total weight of the first two crops is greater. In red soils these 
plants give very fine yields for several years without any kind of fer- 
tiliser. There is no doubt that rational cultivation would give excel- 
lent crops. „ 

Directions are given for the preparation of various kinds of cakes, 
biscuits and tarts with banana flour. 

(i) Tot the food value of the banana bee R. Nov., 1918, No. 1198. (Ed.) 
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be broken and the points should not penetrate into the orange, A good 
worker can obtain i 250 gm. of oil from 1 200 oranges. The oranges should 
not be completely ripe or the oil will be too dark coloured. The oranges 
should be gathered and treated in the early morning as the yield de- 
creases when the fruit is gathered during the hot part of the day. 

777 - Researches on the Acidity of Milk and Whey in Holland. -- van j)am, w., in the 

Ver bitten ran Lamlhouwkmnh r OmlersocKtngen der Rvl'ilandbow pro*] tint wns, No. XXII, 

pp. 1*2 1 + 1 a Tablo \ 1 Pig. The Hague, kjjS. 

When sterilised milk is inoculated with a pure lactic ferment culture 
and kept at such a temperature that the ferments will grow, lactic acid 
is formed, parL being neutralised by the compounds in the milk. If the 
process continues, the degree of acidity gets so high that it prevents the 
growtli of the ferments and thus puts an .end to the formation of lactic 
acid. The same tiling happens with whey. Investigators have found 
that the quantity of base required to neutralise the acid milk is always 
greater than that required to neutralise the acid whey and several came to 
the conclusion that the acidity of the former is greater than that of the 
latter. 

But the estimation of a liquid like milk does not always furnish scru- 
pulously exact data. In fact the degree of acidity depends on the hydro- 
gen-ion content. Thus, the addition of a base leads to the ueimalisation 
of the hydrogen-i' as by the hydroxyl ions and, finally, to an excels of hy- 
droxyl-ions which acts on the indicator used in titrating the mil 1 '. If 
fresh milk (i. e., in which no lactic torment alioii lias begun) is compared 
from this point of view with va'er, it will be found that (although these 
two liquids have very similar hydioxybiou contents), 11 dug 100 ce.of each 
of these liquids, one drop of A’/io base suffices to change the colour of the 
indicator in the case ol water, while 15 to jo cc. are required for milk. This 
is because milk contains casein, phosphates and albuminoid matter that 
lix the hydroxyl-ions. 

It is evident, there foie, that the quantity of Iw-e used in estimating 
milk does not exp 1 ess the exact value of its acidity. The same a])] dies to 
whey, compared with milk. In fact, the whey is deprived ol its casein and 
consequently contains a smaller quantity of matter capable of fixing hy- 
droxybi< .11s. In estimating the acidity of milk and w hey, the figures obtained 
are therefore relative. The author estimated the acidity by measuring 
tlu* liydtrecu ion concentration, which expresses tla* true deg tee of acidity, 
and lie gives the figures obtained for milk and whey, and compares them 
with those obtained in the ordinary wav. While the differences between 
the values that express the acidity of milk and whey remain, the values 
obtained by measuring the hydrogen-ion concentration (expressing the 
true degree of acidity) of milk and whey show much smaller differences 
between themselves. 

As milk aud whey reach approximately the same degree of acidity, 
it may be suggested that the hydrogen-ions put a stop to the lactic ferment- 
ation at a given moment. The author's researches, however, tend to show 
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that the concentration of the undissociated molecules of lactic acid is equally 
responsible for the stoppage of the lactic fermentation ; this, then, is stop- 
ped eithci by the concentration of these undissociated molecules, or by the 
concentration ot the hvdiogen-ions, provided that one or other of these two 
coucenti ations has fust reached the lespective degree at which it becomes 
fatal to the lactic fermentation, which, of course, depends on the compo- 
sition of the medium. 

778 - A Study of the Streptococci concerned in Cheese Ripening. — k vans, a c„ in 

the Journal of Agricultural Research , Vol XIII, No 4, pp 235-252 H 4 Tables + Biblio- 
graphy of 23 Publications Washington, April 22, 1018 

Generally streptococci may be divided into three groups : 1) patho- 
genic streptococci, which differ in theii virulence, and elective capacity 
for certain organs, as well as in certain bio-chemical reactions ;• 2) the 
ordinary streptococci of the udder, the intestines, and saliva, which, in 
so far as is kntron, differ from the first group principally in their lack 
of virulence; 3) Streptococcus lattim s, which makes milk sour. The 
author studied streptococci from another point of view, viz ; 4) as pro- 
ducers of substances gi\ing special flavouis and as agents of other changes 
taking place in foods prepared with the aid of fermentation, and particu- 
larly in the ripening of cheese. 

The streptococci belonging to these four groups differ so little from each 
other that the question lias arisen whether they are not really varieties 
of one species. As a rule, however, several species are recognised. The 
streptococcus which is active during the ripening of cheese is S. lacticus . 
Nevertheless several workers have isolated from dillerent cheeses many va- 
rieties resembling S. Lit tuns in all points except in tlieir behaviour in lac- 
tic cultuies. To distinguish these varieties from S. lactuiis the author calls 
them “ cheese streptococci ”. 

Cheese streptococci are usually found in soit or hard cheeses, of various 
types and classes during the process of ripening, as well as in other ioods 
prepared by fermentation (in tlie mash w r ith which the } apanese sauce known 
as “ soya ” is prepaied. in the Chinese soybean cheese known as “ tofu ”). 
A study ol the streptococci of the mouth, faeces and udder would probably 
show them to belong to the same type as the cheese streptococci. 

The authoi gives a cultuial and bio-chemical description of lai- 
ticns and tw r o other species, one of which he names temporarily Strepto- 
coccus X ; the otliei is identical wdth FreudenkEtcii’s streptococcus b, 
called S. Kefir by Miguia The most marked biological characteristic 
which distinguishes the other tw r o species of streptococci described from 
S. hicUcus is the small quantity of acetic acid produced by them in 
lactic cultures. S'. Kefir is well known in the dairying industry for its 
large pioduction of caibon doixide in suitable media. 

The author pioved experimentally that cheese streptococci modify 
appreciably the flavour of cheese prepared with pasteurised milk. Strep - 
toccus X , S. Kefir , and another hitherto unclassified strain of streptococci, 
improved the flavour and hastened the soltening of Cheddar cheese made 
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with pasteurised milk. Streptococcus X and S. Kefir also gave a pecu- 
liar special flavour to soft cream cheese prepared with pasteurised milk. 

779 - Bacterial Flora of Roquefort Cheese. — Kvans, a. c., in the journal of Agricultural 
Research , Vol. XIII, No. 4, pp 225-233 +2 Tables + Bibliography of 8 Publications, 
Washington, April 22, 1918. 

The investigations described were carried out in the Dairy Division 
of the U S. Bureau of Animal Industry with a view to determining whether 
cheese made in France from ewe’s milk according to the Roquefort piocess 
differed much in its bacterial flora from cheese made in the United States 
by a similar method but fioin cow's mflk. 

A study of the bacterial flora of Roquefort cheese both imported and 
made experimentally showed that the micro-organisms essential to the 
preparation and ripening of Roquefort cheese aie Streptococcus laciicits 
and Pehuillium Roque jar Li. The first decomposes the lactose during the 
piepaiarion of the cheese, thus producing the lactic acid necessary to its 
formation. These micro-organisms subsequently disappear after two 
or three weeks, being killed by the strong sodium chloride concentration. 
The rest of the bacterial flora is composed of cheese streptococci and Bad. 
foilgai itHM. micro-organisms present in all varieties of ripening cheese. 
These bacteria play no essential part in the ripening of Roquefort cheese. 
The slime contains characteristic types of micrococci, rods, Sad yeast 
cells. The diastases of the -slime to not appear to he essential to the .ri- 
pening of cheese The flora of the curd and that of the slime of the cheese 
prepared experimentally were indentical with the flora of the curd and 
that of the slime of the cheese prepared in France respectively. If the 
manufacturer of Roquefort cheese inoculates his product with suitable 
quantities of S. lari it us and P. Roquefoiti , and realises the necessary con- 
ditions oJ prepration and ripening, he need pay no further attention to the 
biological agents of ripening. 

780 - Influence of Humidity upon the Strength and the Elasticity of Wool Fibre. — 

IIardy, J. T., in the Journal of Agricultural Research , Vol XIV, No. 8, pp. 285-295 + 
4 Tables , 2 Figs. 1 1 Plate Bibliography of 8 Publications. Washington, Au- 

gust 19, 191S. 

Though it has been known for many years that wool absorbs the niois- 
tuie of the air, the first investigations into this subject were made in 1893 
by Scm.oicsiNG, who studied the ratio between the moisture content of 
clean wool and the atmospheric moisture. The results he obtained were 
fully confirmed by IIartshornk in 1905. It was Hartsiiornic who 
formulated the *' laws of regain (by the absorption of moisture) in cotton 
and worsted ”. Taking these as a basis he drew up tables showing the 
moisture content of wool for a large series of variations in the moisture 
conditions and temperature of the air. These tables show the great sen- 
sitiveness with which wool replies to changes in the relative moisture of 
the air, and by their means it is easy to find the moisture content of wool 
When the relative moisture of the air is known. 
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The effect of moisture on the strength and elongation of wool yarns 
and fabrics was studied by Barker, Barhrick and ITcki.es who, in their 
study on worsted, found that when the moisture content passed from abso- 
lute dryness to saturation there was a decrease in the stiength but an in- 
crease in the elongation peicentage. They also found that when similar 
types of wool were tested in a room will) ip % of mobture, then in another 
with 76 % the strength was increased and the ehmgation decreased. They 
further discovered that the strength and elongation coefficient of yarns 
and fabrics made of cotton increased with the moistuie of the Miriounding 
atmosphere. 

Lewis made expeiimenls with wool yarns and worsted similar to 
those of Barker and his collaboiators undei coat lolled conditions of mois- 
ture and temperatun , using five different pel cent ages of moistuie (from 
45 to 85 ° 0 ). He found ail increase of tb ()/ , in the tensile sliength of 
cotton and a decrease of t 8 % in the tensile strength ol worsted for a 
40 % lise in the rehitive moistuie of the air. 

Investigations made in K)U at the Wyoming Wiicultural Station 
under the direction of Hux showed that the dry fibre of wool is stronger 
than the wet fibre, and that at a moisture content of aproximatety 15% 
w'ool fibre is stronger than tit 35 % 

The author continued these investigation ■» w 01 king undei temperature 
and moisture conditions controlled automatically by means iff electric 
connections between a theimogiaph and a hydtogiaph indicator working 
a series of lamps and two water otomiseis icspectivcly. He wotked at 
a temperature of 70° I', and pi, 50,(10, 70, and 80 0 o oi relative moistuie. 
The results obtained foi the lneaking coefficient, ten die strength, diameter 
and elasticity of the wool fibies at difierent decie^s of moisture are set out 
in a table. Biielly snnim irised thc\ arc as follows — 

Tlie determination of the hi caking coefficient as a measure of the 
strength of wool does not gi\e sntisfaotorv results on account of the gi eat 
variations in the sin* ol each fibic It has not been possible to fix a correc 
tion for the diameter of the fibres microscopically. On the other hand, 
a micrometei put in the place of the lower law of the testing apparatus 
proved an excellent means of making this correction and 1 educing the 
breaking stieugth to the tensile sliemdh. or unit stiess A comparison 
between the tensile strength at five degms of 1 dative moisture (40, 50 
bo, 70 and 80 %) showed the tvusiU length of the law wool of four dif- 
ferent breeds of sheep to deite.iM* with the rise in humidity. 


781 - Experiments on the Preservation of Potatoes by Drying in an Oven used for 
StOVing Silk Cocoons. l.rssoxi , >S., in // 1 juiilluHi Italians llUislrat /, Year I, No 3, 
pp. s; 5 ^ Milan, M.iuh s, mho 

Bknogmo Bios., oj Cuneo (Piedmont), ptopiietois of an oven used 
for stoving cocoons, which, save toi the slu^i t sdLwoim sea^oii, remains idle 
for the gi eater part if the yeai, as do the *4ou , -hotise'-, have used the men 
for drying potatoes. The potato^ were peeled, sliced, placed in bidets 
plunged into water containing 1 ° t; ot sulphuric acid, then into a j so- 
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lution of common salt, and finally rinsed in pure water. They were allowed 
to drain, then placed in fresh baskets ; these were placed in the cocoon 
oven, heated to 50-60° C, where they were left (a few hours) until complete- 
ly dry. 

The potatoes treated in this way were in white slices with a good appear- 
ance; 100 lb. of whole potatoes yielded 92 lb. of peeled, sliced potatoes and 
34 lb. of dried potatoes. The dried potatoes can be cooked by boiling 
for an hour, when they retain their natural flavour. The author thinks 
that a lower drying temperature • — 50-50° C — should be used, never going 
above 60° C , in order to avoid coagulating the albumen and to have a more 
tender product that cooks more cpiiekly. 

782 - Storage of Potatoes in Silos in Sweden. — See No. 770 at tuu Review. 

783 - Storage of Wheat: the Function of Respiration. — See no. 707 of this Review. 
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DISEASES OF FEANTS 


DISEASES NOT DUE TO PARASITES OK OP 
UNKNOWN ORIGIN. 

78 1 - Intumescences, with a note on Mechanical Injury as a Cause of their De- 
velopment. — Wor.F, F. A , in the Journal of A 'ncultural Reseirch, Vol. XIII, No 4, 
pp. 3 < 53-2'5g |- i Fig -f 2 Plates Washington, April 22, iqi8. 

During tlie first half of June 1917, a storm of such velocity that it 
uprooted Iree of considerable mzc laired roiiud Raleigh, North Caiolina. 
A few days later, when visiting the sandv soils to the ea^t ol the town, the 
author noticed that tne leaf surface ol cabbage (Diassica olcratea f. cabi- 
tata), and especially the lowest leaves and the tips ot the inner leaves, we**e 
covered with numetous growths distributed irregularly. Tu c liape they 
varied fronf hcniFplieiicaHo short 'cylindrical, and in colour from yello- 
wish to greyish. Sometime* these growths were merely points, at others 
they had a diameter of 5 mm. In extreme cases the growth was twice as 
thick as the leaf of the cabbage. 

These growths were believed to result from ksions produced by the 
sand driven by the wind. Later this b apposition was confirmed by the 
results of experiments, made both in the open aid under glass, in which 
sand was protected violent!} against norma! tabbain plants The growths 
produced we r e identical in appearance ai.d stmotuie w r ith these found na- 
turally. It was not possible to produce these growths on the ripe parts 
ot the plants, but only on the actively growing tissues. It w r as observed 
later that the moisture and freshness of the tissues influenced the develop- 
ment of the growths. 

ThivS appears to be the fiist time that lesions of mechanical origin have 
been rcpoited as causing the formation ol mowths on vegetable organisms. 
The immediate cause ot tin* injuries is believed to be some absorption 
phenomenon and is due to ail iucrei^e in the hydration capacity of the 
cellular colloids resulting from acids produced by oxidation. 

785 - An Immune Variety of Sugar Cane. Townsend, c. o, # in Science , n. s., 
Vol. XL 1 X, o. 1272. pp. *7o--J72 Lancaster, Pa, May 16, 1919. 

Ir August, 1918, Prof. P\ S. K yri k was commissioned by the U. S. 
Department of Agrieultuie to undertake, in collaboration with institutes 
at Forto Rico, investigations and studies on the mosaic or mottling disease 
which seriously attacks sugar cane in the island. He observed that among 
approximately twenty varieties of cane grown at the Federal Station of 
Mayaguez there was one, the Japanese variety “ Kavatigiro ", which 
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showed no trace of mosaic, whereas all the others were more or less se- 
riously attacked. 

To carry out the research more thoroughly a cultivation test was 
started on October i, 1918, on the Santa Rita estate belonging to Russell 
and Co. Ninety varieties of cane were so arranged that every three rows 
there was one row occupied by diseased plants of the “ Rayada (ribbon) 
variety. In this wa> every variety was uniformly and completely exposed 
to the infection. 

Two and a half months later, Mr. II. Bourne, the cane planting expert, 
observed that all flic varieties, with the exception of Kavangirc, were 
attacked 1>v mosaic disease, the infection varying from 9 to 96 %. The 
Kavangire variety remained free horn the d’ sense up till Man'll, 1919, 
and from all the signs observed appeared immune to it. 

On January 20, 1919, Prof. Parle observed that approximately half 
of the varieties used in the experiment were infected in the proportion of 
100 % and that in only two cases was the infection as low as 50%. 
Other varieties also wvie seriously infected. Vety few showed slight tra- 
ces of infection, thus proving that, if not entirely imnume, they were at 
least lesistant. Kavangirc was the only variety which remained com- 
pletely free from attack. Observations made at Mayaguez as well as in 
other localities showed it to remain immune both when young and when 
fully ripe. s 

This variety grows very high and lias very thin stems. Porto Rico 
growers, however, prefer a thick cane because it seems to give a better 
yield and demand less labour. Nevertheless, under certain conditions, 
the yield of Kavangirc compares favour aid) with that of other varieties 
and, in some cases, e\ on e <ceeds it largely. There arc no analyses available 
of this variety under the cultural conditions of Potto Rico, but, according 
to examinations made in other districts, its sugar content varies from 14.38 
to 16.85 %, and its purely coeffic ent from 8 j 6 to 89.67 %. 

The Kavangirc variety w as imported into Porto Rico from Argentina 
only a few years ago. In Argentina it is cultivated on a large scale, thus 
showing that its sugar yield must be satisfactory. As it takes a very long 
time to ripen it is not to be recommended for general cultivation in Ar- 
gentina. 

The practicability of planting Kavangirc generally in Porto Rico is 
now being studied. At tfr* same time it ha* 8 been decided to make new 
# investigations into the immunity of this sugar cane towards mosaic disease. 

DISEASES DUE TO FUNOI, BACTERIA AND OTHER 
TOWER PLANTS. 

genial 780 - Recent Biological Researches on the Rusts affecting Cereals. — lopriore, g. 

(Communication) 

The “rusts”, fungi parasitic on many cultivated plants, are both 
widely spread and difficult to control, on account of the many and power- 
ful means of reproduction they possess, lu fact, we have neither direct, 
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noi indirect — picventive or curative-- means of control that hold out 
hopes of success. 

If we consider one of the commonest heteroic rusts, that is, one of 
those that require two different host-plants to complete its life cycle, such 
as the Pttccinia gramims of wheat, we see that the appearance of the first 
uredo pustules, known as “ yellow rust ”, may be caused by infection 
either with aecidiospores (Aecidium Berberidis) or with uredospores (Uredo 
graminis ) ana that some 8 to 10 days suffice for incubation (from gei 
mination up to the formation of new pustules) . 

The first uredinia may, in addition, be due to direct infection w : th 
sporidia fr nt teleutospores or hibernating spores (P. graminis), without 
the intervention of the aecidial stage, which precedes them. According 
to recent researches, they may also be due to a latent germ capable of 
, being transmitted from one growtli period to another through seeds or 
stolon*-, and of commencing growth with that of the host plant. But, 
unlike the other two methods of reproduction, these latter require a 
much longer incubation period, varying from 2 to to months. 

It may be noted that while some observations appear to show direct 
infection by means of teleutospores, others, equally worthy of considera- 
tion, appear to show the existence ot a latent germ, living in symbiosis 
with the plasma of the seeds or stolons, and on which Eriksson has founded 
his theory of “ mycoplasmatic symbiosis This theory consists of two 
parts, one relating to the “ existence ”, the other to the “ form ”, of the 
germ. 

Regarding the " existence ” of the germ, Eriksson, in order to ex- 
plain the origin of the first uredinia or summer spores, admits that there 
is an internal infection due to the latent germ as well as an external one 
due to uredo or aecidiospores. Basing his conclusions on numerous field 
and greenhouse experiments, Eriksson considers that the germ is certainly 
present, at any rate until experiments Jiave definitely proved the contrary. 
He puts forward, w T ith respect to the ” form ” of the germ, the idea, sug- 
gested to him by anatomical study, that the fungus, before assuming my- 
celial f 01 m, can exist in a state of latent symbiosis with the protoplasm 
of tilt* host-plant. For the double organism resulting irom this associa- 
tion lie suggests the name of ” mycoplasm 

Without giving absolute importance to the theory, but presenting 
it rather as a hypothesis, Eriksson expressed the hope that the progress 
of microchemical methods might in time sepaiate the mycoplasm into its 
two organisms which arc distinct from the morphological point of 
view. 

But this hypothesis, which has analogies with other, relatively little 
different, example* of plant symbio^E (which are doubted by some workers), 
has been attacked by Marshall Ward, who argued from experimental 
evidence against the fundamental points pf the theory. 

Without belittling the extensive infection and culture experiments 
carried out by Marshai l Ward, as well as the histological studies he 
made in order to find the origin of the secondary pustules and to clear up 
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the biology of the rust of Bromtts spp., it is certain that the results he ob- 
tained do not impair the my ooplasm theory in an absolute sense. 

From the compaiativc histological .study of healthy leaves and leaves 
infected with uredospores, Marshall W\rd deduced arguments according 
to which the interpretation given by Ivrtksson to his microscopic pre- 
parations was mistaken, while the mycoplasm theory, which lie judged 
untenable, as well as the " internal germ ” theory should be re- 
jected. 

It should be notea, however, that (examination of organs, not in the 
first, but in the second stage of inlection, shows that the infection is ob- 
viously of secondary origin, therefore decidedly different irom that produced 
by an internal germ. It is thus absurd to admit the existence of latent 
germs in the case el artificial infection produced by uredo- or aecidiospores 
whose pustules appear in 8 or io days, while it is equally absmd to try 
to explain the origin of primary pustules with the same means suggested 
for secondary pustules and, using the histological examination of the lat- 
ter as a basis, to condemn a theory that depends solely on the examination 
of the former. 

Marshall Ward’s deductions aie in absolute contrast with Kriksson's 
explicit statement that the nnceli.i, of necessity, difler according to their 
origin and that the difieience of the incubation periods tha^follow on 
infection with dilleient form ^ of spores of one and the same species of fun- 
gus tends to show that the nature of the myeelia cannot be t lie sime in 
the different stages, which show's the need foi a more detailed examina- 
tion of myeelia of different origins. 

This opinion is given as follows; “ The incubation period, which 
varies with the origin of the infection, suggests that the essential nature 
and mode of development of tin luvriHn cannot dways be th<* same but 
that they depend on the ongm tile infection, to which little attention 
has so far been paid”. This statement diows pin topatholocists the 
true path to follow 

Thus, in the hope that later rest a 1 olios will thiow ligld on the biology 
ot the rusts, it mav 1 asked what uiles can be d( dmed fiom one or the 
other mode ot behuviom ot >uch pai » sites 

In agricultural piacticc it i> not lndilieient wl.ethei Jiealthy seed or 
seeds containing the latent geim of the infection are put in the <-iound. 
In the fust ra^e, il in lection allows itself, it ran onh be irom evU rnal cau- 
ses, i e. by means of spoies from the same oi anothei species of plant host. 
In the second case, evtn if the possibility ol c Menial iniection is not to 
tally excluded, the internal infect i >n is due to the latent genus that the 
plant contains in its «-ecd oi stolon. 

In the kittei case, tin selection of the seeds and the use ol varieties 
of known losiMaim would help to hunt the damage caused bv rust. In 
the othei case, Hu* haim could be check i d to a ceitain degiec* In destroying 
the host-plants of the aeeidium in the case ot heteroie rusts, but nothing 
could be done in the case of autoic rusts. 

Resistance to rusts is also a question of adaptation. Kxperience has 
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so far shown that imported wheats are more subject to the disease than 
local ones. 

Prof. Gtgltom, grew different varieties of wheat for twenty years 
in the experiment field of Suessola, near Acerra, in Campania, has noted 
that wheats from the north are usually more subject to the disease than 
those from the south. Soft wheats are also more subject than hard wheats. 

Prof. Jovino states that hard wheat irom a maritime climate does 
not adequately show its resj lance to rust when gnnvn under a continental 
climate ; this is why local wheats that an more resistant to drought often 
surpass them. This is what occurs with the variety “ Vincetutti "’which 
in the Tavoliere was surpassed by local varieties, while on the Ionic coast 
it gives good yields. 

Among the most important of recent works on rust, that of Stak- 
man, Pikmliskl and Lkvink, of th$ Agricultural Experiment Station of 
Minnesota, is worthy of special mention. These authors state that their 
conclusions do not uphold those of previous investigators, according to 
which the pathogenic action of biological fonns is modified by the action 
of the host-plants The biological fornix of the rusts arc apparently strictly 
analogous to “ pure strains They may fluctuate, but always tend to 
return to the normal forms. If is theiHorc possible, though it is not yet 
proved, that certain biological forms may be mixtures from which pure 
strains, such as V. gram m is i sp. Avcmn % can be isolated. Biological 
forms may be due to mutation or gradual evolution ; but these workers 
could not liud any mutation, neithei could they produce experimentally 
any modification in their evolution The part played by hybridisation, 
therefore, requires investigating. 

From the piactical point of vi(\\, the constancy of biological forms is 
of special importance, became, by closing uist-iesistaiit varieties, very 
sure results nm be obtained if the rust cannot p’« mptly adapt itself to 
new r varieties. 

Diflfeieut host plants had to be med in oidtr to isolate mixed biolo- 
gical forms before beginning expuinnnts with transitory host-plants 
— called “ bridge species ” whn h aie capable, when attacked by one 
lorni of a patasite, of makim> it apt lo pass to othei hosts on which, nor- 
mally, it would not live. 

Fxperimental attempts weie made to inciea>e Hie virulence of biolo- 
gical forms against lemtaul ho .t plant' b\ means of mccessi\ ely infecting 
them with 1\ gram inis i sp. 'Inlia, 1\ giainvns i. sp. Aveime, I J . graminis 
1. sp. Vhlci futifatsis and I\ yannus 1 sp. Aa/osit^. Tim results show r ed 
that the rusts do not become gradually adapted to hosts that arc resistant 
and in some way i elated. In addition, they showed that the barberry, 
considered as a necessary host and as capable ot reinforcing the parasitic 
power of the other stages, neither widens the sphere of the biological 
forms, nor strengthens the rusts. 

Biological specialisation is apparently *tlie same in the aecidial stage 
as in the uredospore stage. 

Many species (Fly in us, Agiopyron , Bromus , barley) were used as trans- 
it**] 
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itory host-plants that were equally subject to P. graminis t sp. Secalis 
and P. gratnints f. sp. Trtttci , in order to attempt to change the parasitism 
of the two forms. 

P. gramtms f. sp. Secahs, which does not attack wheat, but attacks 
barley at once, was cultivated on the former and other (theoretically) 
intermediary hosts for three successive years, during which over 2 000 plants 
were inoculated. The rust, however, acquired no fresh parasitical power 
as a consequence of its assc ciation with barley. P. gramuns f. sp. Tntici 
attacks wheat stronriy, rye feebly and barley easily. The parasitism of 
P grammt s f sp Avena*' is aKo unchanged by intermediary hosts. 

The serious damage caused to cereals by rusts explains why attempts 
aie being made to obtain resistant varieties, seeing that there are no 
preventive or curative remedies. 

Among indirect remedies mention may be made of dressings of super- 
phosphates, which assist the growth of the reproductive organs (ears and 
panicles) while attenuating that ot the vegetative organs (especially the 
leaves) Nitrogenous manures produce the opposite effect. 

Early varieties of cereals do not always give good results, compared 
with late varieties, as, for example, southern wheats compared with nor- 
thern ones 

The rusts have other, indirect means of propagation in wild grasses 
(Btaihvpodum ptnnatum, Promts ntolhb, Agropvron, etc) wBWi act as 
host-plants for certain rust* From the prophylactic point of view, there- 
fore, they should be carefully destroyed, so as to avoid the hibernation 
of the mycelium and spores 01 their passing on to healthy plants. 

wtsisTANT 787 - Wheats Resistant to Rust, in Sweden. - Stc No of this Km civ 

PLANTS 

mbanb 788 - Patents Concerning the Control of Diseases and Pests of Plants. - See No 709 

OP PREVENTION of this Rci mv 

AND CONTROL 

diseases 7 8q - Potato Mildew Favoured by the Use of Ammonium Nitrate as a Fertiliser.— 

OF VARIOUS Su No 0()6 of this Review 

CROPS 

700 - Cryptogamic Parasites of the Leguminosae Crotalaria usaramoensis, in 
the Dutch Indies. — See No 729 of this Renew 

791 - Diseases and Pests of Sugar Cane at Tucuman, Argentina. — see No 733 of this 

Rcutw j 

792 - Onion Smut, a Disease New to Britain. — Cotton, ad, in The journal of the 
Board of Agriculture , Vol XXVI, No 2, pp 168-174 + 1 Plate London, May, 1919. 

At the beginning of June, 1918, the English Boaid of Agriculture re- 
ceived from a private kitchen garden near Northampton some onion plants 
which were immediately seen to be attacked by U mystic Cepulue Frost. 
This Tilletiacea, generally considered to be of American origin, has caused 
considerable damage to the cultivation of Eiliaceae in the United States 
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during the last fifty years. In Ktiropc the fungus has been observed in 
isolated cases in France, Germany, and Denmark. 

From xo to 15 % of the onions in the garden near Northampton were 
attacked by the smut. The disease was found to have occurred the 
previous year, 1917, in a plot in the immediate neighbourhood of that 
attacked in 1918. 

Eater investigations showed that a fungus, now identified by the 
examination of material preserved in alcohol * as U . Cepitlac , had appeared 
as early as 1912, more particularly on yopng leeks but also on onions near 
Edinburgh. The same parasite was observed in 1914 on leeks and, to a 
lesser extent, on onions in many kitchen gardens in Northumberland, and, 
in 1918, was present in various other gardens in localities a great distance 
apart. Up to the present, however, no report had been made of the disco- 
very near Edinburgh and in Northi mberland. The fungus is not believed 
to have been observed in districts of Great Britain other than tho^e men- 
tioned. It has been proved in America that onion seed is sometimes subject 
to contamination by U. Cepulae spores. It therefore seems possible 
that the fungus may have been introduced into Great Britain by means 
of seed of foreign origin. The examination of fifty-two samples of onion 
seed coming from America did not, however, reveal the presence of the 
Tilletiaceae in question. 

With the aid of numerous American publication? the author describes 
the external characters of the disease, the characters of the parasite, and 
the methods of conti ol. 

* 

793 - Eniyloma Ranunculi (Ustilaginaceae) Injurious to Helleborus niger 9 
in Franco. — Arnaud, (. , in the Hvlltiin dc la Socuh dt Pathnlo %c vc Male dc Prance, 
Vol VI, Pt 1, pc 10 12 I\ins, Jan Pel) , kjiq 

Specimens of Helleborus niger E., fi om St -Pierre d’Alligny (Sa\oy) 
and the garden ol the Plant Pathology Station at Paris, were observed, in 
January, 1919, to l>e suffering from a serious disease which the author 
provisionally ascribed to hntyhma Ranunculi (Bon.) Sohr. (Ustila- 
ginaceae), a parasite that had not been recoided previously on this plant. 

t. Ranunculi attacks the petioles near their base, at about the level 
of the soil ; the petioles then wither, wrinkle up and shrink, then rot aw r ay 
or dry up, according to whether the weather is dry or damp. As the upper 
part of the leaf has its food supply cut off, it gradually dies. 

On petioles attacked by Entvloma then develops Comothyrium Hclle- 
borx Cooke and Massee which, as othei investigators have reported, may 
attack the plant alone, when it chiefly attacks the leaf-blade. Other 
fungi and saprophytic bacteria then complete the work. 

In order to control the disease caused by E. Ranunculi, seeing that 
the growth of the fungus at the base of the petiole shows the preponderat- 
ing part played by moisture, the author^ suggests that ram- water should 
not be allowed to lie stagnant in autumn and winter, drainage furrows 
being made between the plants, wdiile dead leaves, etc., that might hold 
up the water, should be removed. It should be remembered that Hellc- 
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bomi cannot withstand exposure to cold winds. The author intends to 
test the results of spraying with copper salts, particularly verdegrs. 

794 - The Chief Fungous Diseases of Fruit Trees, in Denmark. — See No. 739 0 f this 

Review. 

795 - An Undescribed Canker of Poplars and Willows Caused by Cytospor a 

chrysosperma, in the United States. — i,ong, w. ii., in the Journal of Agrml- 

tural Research, Vol. XIII, No. 6 , pp. 331-345 + 2 Plates. Washington, May 6, 1918. 

In the semi-arid districts in the south-west of the United Sates po- 
plars and willows are seriously attacked by Cytospora chrysosperma 
(Pers.) Fr. The disease caused by this Deuteromycetes manifests itself 
in the form of cankers on the trunks and main branches of the trees attack- 
ed. The secondary branches and twigs are also attacked but are usually 
killed by the parasite without any definite formation of cankers. 

Pure cultures of the fungus taken from diseased areas were isolated, 
and the typical lesions of the disease were reproduced by inoculating healthy 
poplars with pure cultures of C. chrysosperma. This fungus was again 
isolated from the cankers obtained. 

The fungus enters the host through wounds and dead branches. 

C. chrysosperma is a serious parasite of poplars in the ^guth-west of 
the United States under the following conditions * — 1) on tiees growing 
on the extreme bordei of their zone of distribution which are, consequently, 
in mpre or less unfavourable environment ; 2) on trees growing along roads 
or in cemeteries, where they aie weakened by neglect and lack of water ; 
3) on trees pruned very heavily ; j\) on cuttings in nurseries. 

The fungus has been found in Arizona, Colorado, Kansas, Montana, 
Nevada, New r Mexico, North and South Dakota, and Texas. It is also 
knowp in Mexico and in K u rope. 

The hosts are: — Populus acuminata, P. alba, P. angasiifoha ,, P . bal - 
samite) a-suaveolens, P. deltuidcs, P. italua, P. Macdouguli, P. SargentH , 
P. tremuloides, P Wislizeni , Populus, sp., Sahx amygdaloides, S. babylo - 
nica, and S. Wrighlu. 

The best methods of controlling the disease are: — 1) the choice of 
the most resistant species, abundant watering of the trees, and protec- 
tion against lesions of mechanical origin ; 2) the exercise of strict vigilance 
in the nurseries in which are grown poplars destined for the semi-arid 
districts of the west of the United vStates ; 3) the complete destruction 
of all plants growing in nurseries w r hieh show the slightest sign of 
infection. 


INJURIOUS INSECTS AND OTHER TOWER ANIMATS 

796 - Essential Oil of the Cotton Plant attractive to the Boll-Weevil {Anthoao- 

mus grand is). — See No. 700 of this Review. 
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797 - Life* History Observations on Four Recently Described Parasites of Brucho - means of 

phagus funebris, in the United States. — urbahns, t. d., mthe journal of prevention f 

Agricultural Research, Vol. XVI, No. 6, pp. 165-173 -f 8 Figs. -{- 2 Plates. Washington, an 0 control 

February 10, 1919. 

Information is given on the biology of the four following Chalcididae, 
known to be parasites of Bruchophagus junebns Haw. This insect de- 
velops from the egg to the adult in seed of Medtcago-sahvu, Tritolmm pra- 
tense, and various species of wild Mcchcago 

1) Liodontomerus perplcxn: s Gahan., reared from B. junebns infest- 
ing seeds of M. sativa and M. htspida mgra in Arizona, California, South 
Dakota, and Iowa. This species lives parasitically on the laiva of B. 
funebris and, in exceptional cases, also on the pupa. It appears to be of 
considerable economic importance by reducing the damage done to alfalfa 
seed by B . fitnebns in all the seed-producing districts ot Western Arizona. 

2) L. secundus Gahan, a paiasite of the larva of B junebi s infe.sting 
seed of T. pratense in Idaho, Oregon, and South Dakota. 

3) Eutelus brucho phagi Gahan, parasitic on B. funebns living in 
M. saliva seed in Utah, Idaho, and California. 

4) Trimeiomurus maiulutus Gahan, parasitic on larva of B. junebns 
in seed of AT. saliva in Arizona, California, New Mexico, Kansas, South 
Dakota, and Utah. This species is apparently well established in the Yuma 
Valley, Arizona, where it has been observed to destroy approximately 7 % 
of the larvae of B. junebns infesting alfalfa seed. It also appears to be well 
established in Honey Lake Valley, North-Kastern California. 

798 - Picromtrus bideas , a Rhyncote attacking the Larvae of Melasoma 
populi and M. tremulae , Chrysomelids Injurious to Poplars, in France.— 

Vuillet, A , m the Bulletin di la Socnti entomoloqtout de trance , No b, pp. 118-119 
Paris 1919 

At the beginning of October, 1918 the young poplar plantations of 
the St. Cucufa Wood (Seine-et-Oise) were severely attacked by Melasoma 
populi L. atid M. tiemulae F. A tew adults and a great number of larvae 
were guawing the leaves. 

On this occasion the authoi obsened two Picromerus hdtns L-, each 
sucking the body of a laiva Taken into captivity the two insects conti- 
nued to live on Melasoma larvae, always gi\ing prefeienee to the living 
ones and only eating dead larvae when there were no live ones at hand. 

799 - The Industrial Utilisation of Locusts as a Means of Encouraging their Destruc- 
tion. - See No 600 of this Renew 

800 - The Control of Insects Injurious to Hyoscyamus niger. — See No. 7^5 of 

this Renew. 

801 • Het trod era radicicola , a Nematode Parasitic on Qomphocarpus insects, etc., 

fruttcosus (Asdepidaceae) in France. — biers v , in ♦he Bulletin dc la Soct& ivjuri 6 us 
de Pathologic vigetale dc France, Vol. VI, Pt 1, pp 18-19. Paris Jan.-Feb., 1919 T0 various 

The Criptogamic Laboratory of Paris has received pieces of the roots CR0PS 
of a climbing asclepiad growing at Nice, known as Gomphocarpus fruticosiis 
R. Br. ('in these roots were tumours varying from the size of a pea to 
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that of a nut. Anatomical examination of the tumours showed that they 
were either caused by Heterodera radtcioola Greef, or by a biological form of 
the same parasite, so far not recorded from the plant in question. 

802 - Monohummus sp., A Vine-Destroying Longieora Beetle, In New South 
Wales, Australia* — Frooatt W. W., in the Agricultural Gazette of New South Wales 9 
Vol. XXX, Pt. 2, pp. 129-131 + 1 Plate. Sydney, February 3, 1919. 

At the beginning oi November, 1918, the author visited the Hunter 
River district where a boring insect had been reported as doing .serious 
damage in the vineyards. The author found no adults of the, parasite, 
but during the first week of December the perfect insects emerged from 
two pupae collected in th* vineyards and made it possible to identify the 
insect as Monohammus sp. 

This coleopteron, the life cycle of which probably lasts a year, appears 
to lay its eggs on the outer surface of the bark of the main stem 4 or 5 in- 
ches above the ground. The larvae sometimes live under the bark, on 
pne side of the stem, but more usually they bore a gallery which penetrates 
to the centre of the stem itself. The larvae pupate in any part of the stem, 
ju&t below the bark, at the end of a gallery. In some cases from 5 to 
10 % of the vines are injured. \ workman with good sight could, with 
a little practice, destroy a large number of the Wrvac by remowing them 
from the plant or killing them in their galleries. ** 

It seems probable that the insect developed in the neighbourhood 
of the infested zone at the expense of some other soft-wooded tree, such 
as the fig tree, and that, its original host having disappeared, it passed 
on to the vine. If this were really so, its attack on the vine, a plant which 
does not appear well chosen to shelter the larvae of so large a coleopteion, 
may be considered as exceptional and of short duration. 

The coleopteron in question, which has been briefly described, is very 
similar, in the different stages its development, to M . fistulator, which 
the author recently described as injurious to cultivated Passiflora (1), 
and can be nothing but a simple variety of this species. 

$ 

(1) Sec R May, 1919, No. 07 4. (£<*.) 
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Agricultural Tractors and War Tractors: 

The Problem of Adhesion. 

By C. J I'Ll EX 
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After following for a certain number of j^ears the evolution of the manu- 
facture of apparatus used for mechanical cultivation in the various countries 
in the world, it becomes evident that the chief difficulty in the way of real- 
isation (at least from the practical agricultural point of view) lies not only 
in the quest for better engines, or even for the most economical fuel but above 
all in the conception of an ideal apparatus having a motive force, .of what- 
ever source and power, which can give the maximum amount of useful work 
(i. c\, in area worked or in volume of laud ploughed). To be precise, it ma\ 
be stated that the possibilities of the output of motor cultivating machines 
are of less importance than the means available in each type of machine 
for reducing as far as possible the losses in moving, i. e., losses of motive power 
caused, not by resistance to work, but by difficulty in moving along. 

In all cultivating implements driven by mechanical means, the gross 
power produced at the driwing shaft is lo*t in the following three direc- 
tions : — (1) The amount absorbed by the mechanism, gears, etc., up to 
the coupling hook ; (2) the amount absorbed by the work proper, that is, 
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the resistance offered by the soil to the action of the working implements 
or to their progress ; {3) the amount represented by the inertia which the 
machine, including sometimes the working implement, exerts against 
being moved on the land it is working. 

Losses of power in the machine itself may be reduced to a minimum by a 
rational study of the conditions under which the various parts work, by 
thorough lubrication and by complete protection against undue wear or 
against abnormal friction ; we shall not enlarge on this point here except to 
remark on the interest in these respects of recent industrial productions 
of French make and also of certain foreign designs made with the same ends 
in view. 

As regards the amount of motive power absorbed by th<? resistance of 
the ground to the working implements, which, properly speaking, consti- 
tutes the useful output of the machines, this naturally varies greatly accor- 
ding to the kind of soil, the nature of the work and the implements used, and 
in practice is generally dependent on the amount of motive power which 
the machine possesses after deducting the power absorbed in its own me- 
chanism and in moving itself forward. Hence it is of the utmost neces- 
sity closely to examine the latter quantity and to seek out the various factors 
which can make it vary. 

Driving wheels. — On regarding one by one, in technical reviews, or 
in catalogues or - best of .nil — at international trials and demdastrations, 
the various types of tractors employed in agriculture, the observer is struck 
by the strange diversity of their driving wheels as regards number, dimen- 
sions, width of tyre and the infinite variety of projections, fixed or 
mobile, with which the rims arc furnished. 

All begin, of course, with a practically smooth rim, as these 
machines must, to reach their place of work, pass through a farmyard high- 
way, or road — i. e. a hard surface which, in the case of a public road, the 
authorities insist must not be unduly damaged. But once the machine 
reaches the field these smooth or almost smooth rims are not sufficient 
to grip the cultivated land and so overcome under the best conditions the 
resistance which the ground offers to the action of the working implements. 
Then it is that the variety appears in the means used or recommended by 
the makers so that the farmer may obtain from the machine the profit he 
expects. 

It will suffice for us to enumerate some of these means, certain of which 
are covered by patents, to deduce therefrom an undisputable fact, viz. 
that most tractors, when moving, absolutely depend within wide limits of 
the surface condition of the soil on which they have to work, and not only 
on the slope of the land but also on the physical consistency of the arable 
surface. 

If we were to make here a detailed technical and critical study of the 
many solutions and various means of adhesion put forward by the makers, 
we should have to examine the commonest devices from the three points 
of view of the form of the gripping members, their position and their num- 
ber, showing the result* obtained with each kind of wheel and considering 
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the weight borne by the wheel. We shall here simply indicate the main 
points about the chief kinds of commercial devices which are universally 
known. 

Starting from the principle that on a uniform surface like a rail track 
a haulage machine — e. g., a locomotive — pulls all the more the heavier 
it is, other means of adhesion have been sought, for road or field, than those 
provided by the weight of a heavy moving body at the point of contact of its 
wheels with the ground. It is also certain that when the ground is in a 
state of dryness and compactness such as permits of its supporting this 
weight, like a highway or road, there is no need to seek a better solution : 
it is only necessary to get, on the few square centimetres or decimetres of 
soil surface which is in contact with the driving wheels, such pressure, that, 
without the wheel slipping, the motive force applied at the tangential point 
will suffice to overcome the resistance met by the advancing inplement 
which is being hauled. This is the primitive solution which has been for 
many years the basis of nearly all the American devices, and which certain 
colonists* of warm countries, indifferent farmers, seek for or recommend. 

As it is only necessary that a slight rain should fall for these machines 
with smooth-faced wheels to slip and skid, whatever be their weight (by 
this word we mean simply the relation between the actual weight and the 
contact surface of the wheels, i. e., the specific pressure exerted by the rim) ; 
and as it would be unreasonable to wait for the ground to become hard and 
compact for ploughing, hence the need becomes evident for supplying the 
wheels with suitable means to prevent their slipping after the slightest rain- 
fall. 

Gripping devices. — The commonest solutions consist in placing on 
the rims of the driving wheels variously shaped small bars or angle irons 
with symmetric or unequal blades, these being placed sometimes parallel 
to the axle, sometimes obliquely, and projecting in some cases beyond the 
edge of the rim. A glance at one of these wheels at work (see Fig. i to 1 2) shows 
that the bite taken in the soil by the projecting piece has the effect, according 
to the height of the projection and the weight borne by the wheel, of giving 
the tractor a grip on the path it is following, and hence increasing relatively 
the pull at the drawbar. For the wheel to slip, it is necessary that the projec- 
tion in action should in its rotation carry away a layer of earth of a depth 
limited by the height of the grip itself ; this depth may suffice in certain cases, 
to act as a support to allow the vehicle to advance ; but, according to 
the resistance at the draw bar, the wheel in motion may very soon be 
unable to move on in relation to the soil. At this point slipping is taking 
place underneath, not between the metal face of the wheel and the upper 
layer of soil but between the thin layer of soil carried away by the grip and 
the earth below it. This nibbing of earth against earth evidently gives an 
excellent coefficient of work done, and for this reason, in practice the 
adoption of such a simple means as an angle iron (or strake) has been 
able to give relatively good results as regards grip. 

On close examination, however, it is clear that a wheel, once provided 
with these grips, hasobviously only limited possibilities of gripping the 
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soil. Every time, in fact, that the resistance at the drawbar, whatever 
the conditions of work may be, is greater than these possibilities — which 
are determined by the machine being constructed independently of the 
soil factor — the wheel will inevitably slip and so will be unable to utilise 
the available power of the engine ; the driver will then have to lessen the 
resistance to moving forward by raising the implements, for example, 
thereby disturbing the uniformity of the work. 

If the strakes do not extend beyond the edge of the rim of the 
wheel, the earth collected will heap up at the foot of each angle so 
that the whole wheel is increased in, diameter or else is of irregular outline, 
which shows the necessity for arranging the working blade of the iron 
so that it can clean itself automatically. This has led to the grips being 
placed more or less obliquely to the axis of motion, or to their being cut in 
pieces and placed alternately to or opposite one another. We should see, if 
we could examine each machine in detail, that the necessity to clean the 
grips has led several European manufacturers to adopt intelligent devices 
for automatically clearing the wheel of the adhering soil it may carry away 
with it, but already it may be stated that every form of bar or angle iron 
acting on the outer face of the rim, whatever be its length, height or angle, 
has in advance absolutely limited possibilities of adhesion , so that it is not 
suprising if tractors fitted with these are, in ordinary conditions of agri- 
cultural operations, unable at times to do the haulage work*$xpected of 
them by the farmer, or even to make headway alone. 


* 

* * 


Before proceeding further with the examination of the different kinds of 
protuberances used to replace or supplement the angle irons, it should be 
remarked that the fixing of such pieces or any appliances to supplement 
these, on to the wheel rim, presents not exactly difficulties, but such 
inconvenience to the farmer as may often debar the use of the machines. 
Whether these appliances are fixed on by bolts, screw-rings or clasps, 
several hours' work is needed every time the tractor is to pass from field 
to read or vice versa, and the time so spent is never made up for. For 
this reason many makers have tried to evolve grips (angle irons, platen 
or other devices) which can disappear into the interim of the rim when 
road work is to be done, and in this respect they have succeeded in controll- 
ing the movable projections by eccentrics running solid from the centre 
of the wheel (Eandrin method, Fig. 14), or they have sought to supply the 
wheel at the required time with an additional rim of two or more segments 
which bear the angle pieces or projecting parts fixed in themselves (Four- 
nier, Montet, etc., methods). 

These are chance solutions of the problem, sometimes quite good, but 
they detract in no way from what we have already said regarding the gripp- 
ing abilities of any tractor wheel having its outer face armed with angle 
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irons ox similar devices, plates, etc. We may remark, moreover, that a 
maker can always give the gripping part of the plate or angle piece 
such a depth that it can absorb all the power of the engine. In that 
case he will run other risks, the chief of which is the following : — 
on a loose soil free from stones the blade sinks without difficulty and takes 
the most powerful grip, but on a firm, hard or stony soil too long a blade 
never sinks all its depth and so acts like a lever to displace the wheel. 
There is no need to emphasise this drawback, which is met with on all sys- 
tems of wheels having powerful projecting pieces, in particular one of 
the most interesting, the Stock wheel (Fig. 8). We shall have occasion to 
refer again to the latter device, which is one of the most typical as regards 
the quest for the maximum grip. 


* 

* * 


Theory and practice, therefore, agree perfectly in showing that the use 
of angle pieces and all similar means, placed on the rims of the wheels, 
restricts thereby, to a greater or less but always considerable extent, the 
possibilities of the utilisation of the engine power available for useful w r ork. 
Whatever has been done in addition to facilitate the cleaning of these pieces 
can detract from this statement only slightly. This latter point, however, 
is not without value, for if a mass of earth or grit can gathei or stick at 
the base of the gripping blade of the attachment, the blade is thereby 
directly prevented from penetrating completely into the soil. 

This shows that the types of wheels that should give the best results 
from the haulage point of view are those which have external projections of 
the largest size and have thg most effective means for continuous cleaning. 
Thus, after reviewing the infinite variety of angle irons and blades, we are 
led to the conclusion that the most efficient wheels are, on the one hand, 
those of the Stock type, with narrow rims and wide plates projecting 
beyond both edges of the rims , and, on the other hand, those of the Tandrin 
type, with wide controlled plates, sliding in a slit in the rim which auto- 
matically cleans them. 

The Stock wheel has, apart from all other considerations, the following 
characteristics : — the rim, smooth and narrow, is overlapped on either 
sde by plates situated in a plane parallel to the axle, though this plane does 
not necessarily pass through the axle. These plates, in machines of the 
kind which have been brought out, have a depth of over 12 centimetres and 
a width in the parts projecting beyond the edges of the rim on either side 
altogether about equal to the width of the rim itself. It will be seen that 
when such a device, with a surface therefore of several square centimetres, 
is working on a suitable soil, the tractor obtains a good hold on this soil and 
can show at the draw r bar all the power sfvailable from the engine ; Stock 
wheels, on equal work, do not slip when the wheels of other tractors of the 
same power become incaphble of hauling their load. These are unquestion- 
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able advantages, the results cf a judicious study of the problem, but they 
have ether drawbacks, in particular those indicated above, viz. — too great 
depth of plates, slowness in fixing and unfixing, unsuitability for work on 
stony or too dry soils, etc. 

The necessity for being able to pass quickly from field on to road, and 
vice versa, led to the Eefebvre (Fig. 15 and 16) or Landrin (Fig. 14) systems. 
In the former the driving wheels have smooth rims but are supplemented at 
the proper time by a powerful gripping member which puts into action simul- 
taneously a, certain number of plates mounted on an endless chain, which 
supports the tractor as would a wheel of very great diameter furnished with 
similar plates. In the latter of the above two systems, the driving wheels 
also have smooth rims, and these wide rims contain slits through which 
there are pushed at the right moment plates worked by connecting rods off an 
eccentric ; but these plates, which are very well cleaned in their movement 
in and out, have the disadvantage compared with the vStock type, of not 
being capable of projecting beyond the outer edges of the rim, and for that 
reason are of restricted dimensions which limit, as in all types with extern- 
al projections, their range of adhesion. 

Some makers have thought to correct the inconvenience of plates and 
angle pieces by using pyramidal or blunt cone-shaj>ed protuberances which 
as they clear themselves rather better, consequently allow of more useful 
action being counted on. This method is adopted in tractors with a single 
driving wheel in the shape of a drum (Gray, Emerson, etc.) which derive 
certain advantages fjom their shape but also are liable to too great draw- 
backs. These systems clai m to obtain extra grip in this way, giving a relatively 
stronger haulage effect without causing the abnormal packing in the soil — 
an undesirable condition from the agricultural point of view — which 
is caused by the ordinary tractor wheels on the bottom of the furrow 
and on the headland. But in tliis respect they are outclassed by a 
much more interesting and ingenious type, viz., machines with jointed rims 
which carry their own pathway (Caterpillar types, with movable track). 

Chain-track machines . — The great argument advanced by manufac- 
turers, at present fairly numerous, of chain-track or Caterpillar tractors 
(Figs. 17, 18, iq, 20) to secure general use of their machines in agriculture, 
is that the Caterpillar does not pack the soil. Since before the war, the 
American Holt Caterpillar has claimed that in spite of its weight of 10 tons 
its pressure or the soil amounts to only 400 grammes per squ ire centimetre 
of surface. This argument is therefore quite to the point and a valid one 
in the domain of soil science, and brought at the beginning success to 
these machines. 

It must be admitted that this commercial claim would perhaps lose 
some of its assurance on thorough investigation and considering that the 
weight of the machine is not so evenly distributed as is believed over the 
entire surface of the chain in contact with the ground. In reality the points 
on this surface which transmit the greatest pressure vary according to the 
contour of the ground, being sometimes at the fore end and sometimes at 
the after en,d of the chassis but rarely in the middle, so that the weight does 
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not bear on all the lower links of the chain equally but only on some of them, 
while the earth gets well packed down just as it would by the passage of 
an ordinary wheel of suitable dimensions. 

Now, it must be .affirmed, the adhesion of the Caterpillars is entirely due 
to their weight, and it is not through their more or less ingeniously roughened 
“ shoes ” that they could be lightened. All types of Caterpillar tractors, of 
whatever form, absolutely cannot be made into light machines and be 
brought down for example to under 100 kilogrammes in weight per hoise 
power (they all weight over 200 kg. per h. p.) nor can they exert more than 
a relatively very weak pull. These tractors therefore belong to the heavy 
class in the first American type which aims at obtaining grip by 
means of weight ; they simply make good use of this massive weight by 
spreading it over a jointed track which unrolls under, the driving wheels 
of the machine as it advances, the jointed track being itself mounted on 
wide bottomed shoes bound to each’ other and spreading over a large aiea 
of soil without sinking into it too far. 

Other types of chain- track tractors have been evolved in which the 
track is not jointed but is a fixed frame round which run rollers bearing 
jointed shoes (Fig. 20). Still other types have a very short chain- track 
mounted on a small trapezoidal frame and thus form a sort of triangular 
wheel which fits on to the axle of the lorry or tractor. Vehicles fitted with 
these wheels, which rest onthegiound with one side of the triangle, acquire 
the double ability of being able to go on to difficult ground without sink- 
ing into it, while possessing enough grip to let the vehicle and its load pas^ 
over it. 

As this is one of the latest designs suggested by experiment, it 
may well indicate a fairly novel line justified by the need for simplification 
of the mechanical parts of Caterpillar tractors which, in their present form, 
involve inconveniences which cannot escape notice in agriculture, in par- 
ticular the poor protection and the wear of the chain-track members. 

In short, on glancing back over the various means of adhesion which 
we have hitherto examined, we see that two types of motor haulage machines 
having the best gripping powers, and thereby able to show the strongest 
relative pull at theii drawbar, are, on the one hand, those of the caterpillar 
type, because the)’' are supported on a wide outside surface of the soil, and, 
on the other hand, those of the Stock type, because they arc supported by a 
wide grip inside the soil itself. The wheel of the Stock type, however, has a 
double advantage over the other* — (1) It has a simpler and more usual 
construction, permitting better protection of the machinery ; (2) it may be 
adapted to machines much lighter for the same useful hauling power. Now, 
the latter quality would in itself suggest in what direction research should be 
made as the realisation of relatively light and powerful machines is to-day 
the ideal of the agricultural world, — which manufacturers have up till 
now forgotten to consult, as if the problem of motor cultivators were not 
in the first place an agricultural problem. ■» , 

Wheels with internal adhesion. — A new form of wffieel — that is, new 
as regards its rim — made its appearance at the last international motor- 
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culture trials at Paris, fitted to the Motoculteurs , rotary cultivators and 
tractors made by the 4< La Motocueture fran$aise ” (S. O. M. U. A. make, 
branch of the Creusot Co.). 

This rim, protected by patents; should provide tractors, even light ones, 
when working in the fields, with progressive gripping powers, in such a way 
that all the available engine power, allowing for that absorbed by the gears 
and in going forward, may always be wholly employed at the drawbar without 
the wheels slippfng. Evidently, this is the practical aim to be attained, and 
it is desirable to find out whether this invention really supplies a general 
technical solution. 

It may be remarked at this point : — 

(1) That the problem of ahdesion on rails, for all haulage machines, 
has found its general technical solution in the factor of weight : the 
heavier the locomotive the greater the load hauled, the heavier the chain- 
track tractors (Caterpillar and similar types) the greater their useful power 
at the drawbar. 

(2) That the problem of adhesion on roads fox all motor vehicles, tour- 
ing or transport, has found its general technical solution in the use of rubber 
tyres ; a suitable relation between speed, weight and the rubber- tyred wheel 
in contact with the ground permitting all requirements to be met. 

Again, if the rail track and the roadway are, as surfaces for travelling 
on, very different from the surface of arable land and even of fa?fti roads ~ 
to such an extent that dozens of different gripping appliances are employed 
among the hundreds of makes of tractors — it is not therefore to be excluded 
that a general technical solution should not be sought and could not be 
found for all machines which have to move their own mass over different 
kind of ground, and especially for those machines which have, in addition, 
to show at a drawbar, for whatever purpose (transport, haulage, ploughing, 
etc.) a useful haulage force. Let us see what may be, in this respect, the 
bearing of the recent invention, o ! which the first application has been made 
to the driving wheels of the Motoculteur (Figs. 21 and 22) and to the driving 
wheels of a lorry-tractor (Figs 23 and 24). 

The patent specification states “ the driving wheels of tractors or of 
divers agricultural machines should, as regards running, fulfill the following 
general conditions : — 

" 1) Have a practically smooth rim so as to be able, like ordinary 
vehicles drawn by animals, to run on highways and roads. 

“ 2) Be provided, however, from the time when they reach the field, 
with normal possibilities for adhesion, which the flat rim alone could 
not give. 

“ 3) Have means of adherence of progressive efficiency ready, so that 
the machine may be able, no matter what the difficulties in running are, to 
apply usefully to its maximum the available motive power to overcome 
these difficulties. 

"This invention aims at fulfilling all these conditions by simple 

means • 
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Such is the problem tackled by the inventor, and here is how he has 
solved it : — 

This result is obtained by means of a flat rim of circular shape, having 
fixed to its inner surface V shaped protuberances which project beyond the 
edges of the rim on either side. Each protuberance may itself serve to sup- 
port a complementary gripping plate which can be put on without screws 
01 bolts and which projects out from the outer edges of the rim. 

The appliance works as follows : — 

While the rim, whether it be a flat iron one (Fig. 25) or one carrying a 
rubber tyre (Fig. 24) has not the extra plate attached, it can run freely on 
roads and highways. 

Whenever the machine enters a field, the rim tends to sink into the 
ground (fig. 26), so that the lateral projecting pieces become embedded in 
the ground also and the more the wh iel sinks in the more they help to over- 
come the resistance to travelling. 

As the number, size and position of these internal projecting pieces can 
be regulated in manufacture, it results that they will suffice in most cases to 
secure enough grip to the wheels when working. 

Should the kind of the ground or the work to be done be such that this 
}>ermanently fixed device is not enough, the wheel then is further equipped 
with removable complementary plates (Figs. 23 and 27) which, sticking out 
beyond the wheel face, take a deeper bite on the soil for giving the maximum 
grip (as does a strake of the Stock type). 

The projections, like the plates, may be arranged on one side only 
or on both sides of the rim, opposite one another or alternately. 

The drawings shown in Figs. 23 (ordinary rim), and 24 (rubber- tyred 
rim), in which the hypothetical earth-line X-Y indicates the position of the 
rim when it is sunk in the soil, show still more clearly the gripping powers 
of the wheels fitted according to this new method whether the wheels have 
iron, wood or rubber tyres. 

The idea of thus seeking to obtain adhesion not on a circle of greater 
but on one of less diameter than the internal diameter of the rim, whatever 
the latter may be, would seem to solve in a neat and simple way a very diffi- 
cult and hitherto insoluble double pioblem. 

Its almost general application in time to motor cultivating machines — 
which are obliged to pass in turn from field to road and vice versa, and 
intended to exert very variable haulage efforts, according to the nature 
of the work and of the ground — would appear to be all the more certain 
(barring patent reservations), seeing that the appliance can be put on wheels 
for all powers and of all diameters for all kinds of tractors. 

Its application to lorries and to all motor machines destined to pass im- 
mediately 1 rom roads on to different sorts of ground, either to move over them 
or to do haulage work on them, would also appear to be of greater interest, 
as a wheel so equipped with internally projecting pieces is always ready to 
work normally on road or field. The extra plates need be put in action 
only undeT exceptional conditions, being fixed in only a few seconds, 
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without screws or bolts, as was demonstrated on wet ground at the 
trials. 

The Motoculteur wheel will not stick : loose earth on which it is rolling 
lets the projecting pieces sink and always get a hold on the solid bottom be- 
low, while any soil carried away falls bade vertically if the projections, of 
triangular section, are set at a sharp enough angle and suffidently .apart 
from each other. The two driving wheels of the Motoculteur, placed on 
either side of the light strong chassis endosing all the mechanism, confer 
on this machine, in its various forms, exceptional qualities, including non 
slipping properties which neither the Stock nor the Caterpillar types can 
attain to. 

Hence the advantage will be seen which tractors with four driving wheels 
may derive from this new rim with progressive adhesion powers, both for 
agricultural and for warlike uses, especially in the motor haulage of artil- 
lery and for supply columns. 
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Morocco has helped considerably in provisioning France during 
the war For example, in 1916-1917 it supplied 400059 quintals of 
hard wheat, 1603192 quintals of barley; 185228 quintal^of maize, 
62014 quintals of beans 14370 quintals of wool, 55692 sheep- 
skins , 554 943 goat-skins , 57 94 pigs ; 6 230 head of cattle, etc. Mo- 
rocco, during the same period, ted the army of occupation and the civil 
population, the latter in the French zone amounting to nearly 6 million 
inhabitants 

The report by M. Barthe on the agricultural resources of Morocco 
made in the name of the " Commission de Douanes de la Chambre des 
Deputes de France ” (a report based on information supplied by the De- 
partment of Agriculture, Commerce and Colonisation of the Protectorate 
by N. Cosnier, High Commissioner, and by numerous correspondents), 
bears witness to the fertility of the country and the industry of the 
people inhabiting it. The author takes from this report the data of his own 
paper and refers his readers to the paper of M A. Bernard, included 
in the same publication ( 1 ), for the general resources of Morocco. 

Cereals. — The cultivation of cereals holds the first place in Morocco, 
and extended in 1917 over 1 599 940 hectares out of a total cultivated 
area of 1 681 353 hectares, or about 95 %. Owing to unfavourable cli- 
matic conditions the yield is small, being only 7 quintals per hectare, and 
even, in many cases, scarcely j quintals. The reason why cereals hold 
such a position is because they form the main food ot the natives snd 
require the employment of small capital. 

It would be advantageous to develop the cultivation of food plants 


(1) 8ee R , March icjio, No 272 [Ed ) 
[Abstract No «•*] 
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other than cereals and particularly that oi leguminous plants for which 
the conditions in Morocco are very favourable. At the same time tech- 
nical progress would enable the yield of cereals to be increased if, follow- 
ing the example of European settlers, the natives practised spring and 
summer ploughing and introduced fallow cultures of leguminous plants 
into the rotation of crops. 

The author studies successive^ wheat, barley, maize, oats, white Mo- 
roccan sorghum (called “ dra ” by the natives), millet, and canary seed. 

Leguminous food plants. — These are, in the order of their im* 
portance, beans, chick peas, lentils, fenugreek, peas and haricot beans. 
Experimental cultivation of groundnuts, Dolichos and soya beans has 
also been undertaken. 

Starch and sugar yielding plants. — The plants yielding starch 
or sugar found growing or cultivated in Morocco are : The asphodel, squill, 
cactus, carob, potato, sweet potato, and the Jerusalem artichoke. 
Beet has been cultivated experimentally at the Rabat station, and from 
the experiments it was found to grow normally without irrigation, except 
for occasional injury from frost in certain parts of the coastal zone, and 
favourable ground was chosen ; but no conclusion can yet be arrived at 
regarding the industrial value of this cultivation and the experiments, 
carried out at the Rabat, Meknes, Fez and Marrakech stations, must be 
continued for a long time. 

Sugar cane has disappeared from Morocco where formerfy certain 
regions were considered sugar producing. Since 1915, the cultivation of 
this plant has been tried in the experimental gardens at Mazagan and 
Marrakech. 

Oil- YIELDING plants. — Morocco is now able to furnish vegetable 
oils produced from the olive, iron wood (1), walnut, almond, linseed, 
hempseed, castor-oil seed and sesame. At Rabat and Mazagan experi- 
mental cultivation of groundnuts has been successful and will be 
exiended over large areas. 

Fibre- yielding plants. - - Hemp is the most important and its 
production is considerable in the regions of Meknes, Fez, and Marrakech. 

Flax, cotton and ramie are at present onl\ cultivated experimentally. 
On the other hand the dwarf palm [Cham&rops humilis , or " doum ”), 
alfa, etc., have always been used by native workmen and will be capable 
of furnishing abundant raw material for European fibre industries. 

Tannin- yielding plants. — Tanning substances used for Morocco 
leather are chiefly oak bark tans and “ takaout ", the gall of Tamar xx 
articulata . 

Scent- yielding plants. — No European industry for distilling 
scent-yielding plants at present exists in Morocco; it could be established. 

Condiment-yielding plants. — Cumin, coriander and carraway 
hold a relatively important place in Moroccan commerce. * 


(i) F01 the iion w K>din Moioceo see The forest resources 0/ Morocco by M. ABFX Gaer- 
dey reviewer! in 7 ?., April 191 0 , No 475 {Ed ). 
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Kitchen-garden plants and early vegetables. — The future of 
such plants appears to be uncertain for economic rather than technical 
reasons. 

Orchards. — These could be largely developed in Morocco and fruit, 
being less perishable than kitchen-garden produce, could be exported. 
The principal fruit trees are the fig (by far the most common in the 
fruit gardens; there are over a million in Western Morocco), walnut (in 
the Riff and on the slopes of Mount Atlas from about 300 to 2 000 metres 
in altitude : the export of walnuts in 1915 amounted to 8 669 quintals), 
almond (3 797 748 kg. of almonds was exported in 1913), cirrus fruits 
(almost all kinds), date palm. 

Vines. • — The returns show 5 766 hectares of vineyards owned by 
natives Vineyards under European management are of quite recent crea- 
tion. The wine produced is in every respect similar to the wines of Al- 
geria and Tunis. 

Live stock in Morocco (i). - - The total value of the live stock in 
Morocco amounts to about 700 000 000 francs. The production of live 
stock has a great future, for the climatic conditions are, almost every- 
where in the country, favourable to the growth of grass. 

The regular increase in the number oi head of cattle warrants the 
estimate that in a few years an export of at least 50 000 bullocks of an 
average weight of 400. kg will be reached. The excess production of sheep 
over the local consumption will probably allow of an annual ^teport of 
about 50 000 to 200 000 sheep. Lastly, the uninterrupted develop- 
ment in pig breeding warrants an estimated export before long of 50 000 
pigs, of 100 kg. each a year. 

The author deals successively and in detail with cattle, sheep (as 
regards wool it is customary to classify Moroccan wools in classes 
decreasing in value: 11 aboudia ” 0 urdighia ", and “ beldia ”) ; goats 
(there were 1 268 000 in Western Morocco and 300 000 in Eastern Mo- 
orocco in 1917), pigs, horses (closely resembling the Barbary horse), and 
mules. He deals next with the products of Moroccan live stock ; skins 
(2 500 000 kg. a year), and wool (2 5^8 855 kg. exported in 19x7). 

Poultry-rearing. — The climate of Morocco appears to be more 
suitable for rearing poultry than that of Algeria and Tunis. Morocco 
exports annually from 3000000 to 4000000 kg. of hens eggs. 

804 - The Development of French Guiana and the l mployment of Fenal labour to 

this End, — Mice el, A. in Colonies et Marine Year III, No. 5,1 p. 374-392 } 6 I latest 

Paris, June 1, 1919. 

French Guiana contains considerable wealth and immense resources ; 
but this old colony, which is the penal colony of France, has not enjoyed a 
pnod refutation in that country and has not received the same attention 


(1) The question of live stock in Morocco ha? been specially dealt hwit in an ar» 
tide by M. E. M160P entitled “ Les [po*dbillt£» agricolo> du Maroc ", abstracted R. 
April mho No iF.<I ) 
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frdm the metropolis which other French colonies have had, so that its de- 
velopment is backward compared with all other colonies of France. 

The climate and the soil of Guiana are particularly favourable to agri- 
culture ; vegetation is exceptionally rich and the cultivation of colonial 
crops on a large scale could be taken up tlure with a certainty of success. 

However, gold mining has killed agriculture in Guiana. In 1855 gold 
deposits were discovered on the upper part of the river Appronague. In 
1856 the export of gold was 8 kg. and it rapidly increased to 4855.87 kg. 
in 1894: in 1914 it was 1424.8 kg. in 1915, 3235 kg., in 1916, 2237.600 kg, 
and in 1917, 2847 kg. Guiana can produce much gold * it can‘ also yield 
silver, copper, lead* iron, tin and quicksilver. 

The author gives the history of French Guiana and deals successively 
with questions of forest produce, gold production and agricultural produce. 
He demonstrates what a fine luture Guiana might, and should have if 
France does as much for it as for her other colonies He points out that 
penal labour might give very appreciable results in spite of all that is said 
and indicates what should be done to obtain the maximum return 
(especially that work should be paid for, as was done before the decree of 
September 4, 1881) 

bo^ - Rice, Olives, and Citrus Fruits in the Argentine. — 1. smNbUKc 110, g. ki auoz, 
De»<uroUo y porvenir dc la iudustna eu la Rcp&bhca Argentina, Boldin dt l MimsUrio 
d* A^ncultura dela Naoidn, Year XXIII, No x, pp 3-123, -f- 47Fig Buenos.- Aires, 
January-December, 1918. — II. Vallljo, C El cultivo del olivo cn 1.4 Republics 
Aigentma, Ibid., pp. 121-147, ■+■ * Plate — III. RiVEUOb, L Citius cultivudos 
ft? cl Ch"*co Tb*!., pp t*o 

I. Rice. - - In 1915 the Argentine imported 21 904 t. of paddy and 
25 418 t. of polished rice ; during the agricultural year 1915-1916 there 
were 7 500 hectares under rice, which yielded 9 100 metric tons (an 
unfavourable yeai) . 

The author deals in a general mannei with the following points : 
Classification; Selection; Varieties (those chiefly cultivated in the Ar- 
gentine are : — Kinshti, of Japanese origin ; BoUta ehico, imported from 
Bolivia ; Criollo bianco, late, attains a height of 1.80 metres; Criollo Colo- 
rado ; Salteno Colorado ; Vialone nero, imported from Italy in 1912 ; 
Bolita grande ; Valenciano) ; Climate ; Soil , Manure; Adverse conditions ; 
Cultifral operations commencing with the selection of the seed up to the 
harvesting of the crop ; Legislation dealing with the cultivation of rice 
and State aid; Results of experimental cultivation of rice; Cost of 
cultivation ; Dressing paddy, etc. 

II. Olive. — The Argentine Republic imports annually about 22 
million kg. of edible oil, including 8 million kg. of cottonseed oil. In 1917, 
12 million kg. of ol ve oil were imported from Spain. The olive tree 
was introduced into the Argentine at the time of the conquest ; it found» 
there such favourable conditions and propagated there so rapidly that 
the Spanish Government fearing competition with the mother country, 
ordered the destruction of all the olive trees in the New World. At 
Aranco (Rioja) there is an ancient olive tree measuring 13 m. in girth; 
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this giant is one of the few trees that escaped destruction, and it 'is 
certainly the father of the olives in the whole of that region. At the 
present time the olive grows there extremely well and a commencement 
is being made in the extraction of oil by primitive methods. The 
author describes the improved methods followed in modem oil factories, 

III. Citrus Fruits. — In 1918 there were in Chaco 38 827 orange and 
mandarine orange trees ; it is estimated that there are now about 52 000 
more, and lemon and Seville orange trees are also grown. Chaco is 
admirably suited to the cultivation of citrus trees, which grow very large 
and yield abundant crops, an orange tree producing x 500 to 5 000 and 
even 8 000 oranges there. Of diseases and enemies are to be noted gum- 
mosis and the scale insect, Myttlarfis citricola ; up to date this latter 
has not caused much damage. * 

806 - Duck Breeding and the Destruction of Larvae of the Anopheles Mosquito.— 

Chcvaukk, A , m the Bulletin agncole <k TInstitut sctentifique de Saigon Year 2 , 
No. 5, p 157 Saigon, May, iqjq. 

The author recalls the experiments and observations of Me Atee, 
W. Lockwood and S. G. Dixon (i) on the part played by ducks in 
the destruction of mosquitos and their consequent utility in the struggle 
against malaria. 

This method of fighting against fever is specially recommended in 
Indo-China where duck breeding is already very prevalent but oiten local- 
ised in densely inhabited places. This bird should also be introduced 
into the most unhealthy regions (Central Tonkin, Eastern Cochin — 
China, etc.). The Chinese of Cholon practise duck breeding with the help 
of very ingenious incubators. 

As soon as they are hatched the ducklings wander over the pools 
and feed not only on the larvae of insects and small aquatic animals, 
but also on algae, duckweed, Salvtma Azolla and other small aquatic 
floating plants, which are in fact cultivated for this object in the deltas 
of the Mekong and Red River in ponds maintained near habitations. 
No doubt the transformation of maishes into similar ponds for duck 
breeding in parts of Indo-China which are still scantily populated would 
give good results from a sanitary point of view. 

807 - The Control of House Flies by the Maggot Trap; Experiments in Mainland, 
United States. — Cory, E. N., in The Maryland State College of Agriculture , Agricultural 
Experiment Station, Bulletin 213, pp. 103-126 f 12 Fig College Park, Md., February, 

1 8 

The results of three years’ work at the Maryland Experiment Station 
in collaboration with the United States Bureau of Entomology. 

In order to catch the larvae of the house-fly, a specially constructed 
manure pit was used First, a concrete floor was prepared 22 ft. X 12 ft. 
Around this floor was a rim, or wall, of concrete 4 inches high and 4 in- 
ches thick. An outlet pipe 4 inches in diameter was fitted into one corner 

(1) S e R., \]inl T-it-i Xu thd) 
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towards which the floor sloped a little, so that the water could run out 
easily. The pipe outlet (which could be stopped with a plug of wood) 
led to a small concrete cistern. A wooden platform, 20 ft. >< 10 ft., sup- 
ported on legs 1 ft. high, was constructed on the basin. The framework 
of the platform was made of 2 x 4-inch studding. There were b of these 
pieces running lengthwise 2 ft. apart, and supported on 4 legs set at in- 
tervals of nearly 7 ft. Accross the top of the framework, were nailed at 
a distance of 1 inch apart, strips 10 ft. long by 1 % inches thick and 1 inch 
wide. Upon this platform was placed the manure. Two platforms with 
a common cistern for the liquid manure can also be constiucted. A plat- 
form of the above dimensions will contain the manure production of three 
horses for a little over two months. 

Each day, after the addition of manure and litter, the heap was sprink- 
led with enough watei to moisten it throughly without causing any 
leaching. Water was run into the concrete basin below the platform, 
so that the floor beneath the manure was covered to a depth of l / 2 inch 
in the shallowest part. Larvae migrating from the manure in order 
seek a place where they could pupate, fell into the w f ater and were drowned. 

In the author’s experiments, the larvae were counted at least once 
a week. The average number destroyed in this manner during three years 
was 95.8 per cent. The reduction in the number of flies in 1914 amounted 
fo 76 per cent., but fewer were destroyed in the next two yeans. 

The close packing of manure, the watering of the pile, and the return 
of leached materials to the heap tend to preserve the fertilising powder 
of the manure. 

The labour involved by this special pit is only slightly greater than 
that requiied to make an ordinary dung heap. The difference is in the 
time required to water the pile daily, and to clean the basin once every 
tw'o or three weeks. 

The saving in fertiliser and the destruction of a large percentage of 
flies will more than repay the cost of construction and operation. 

808 - The Curative Action of the Cinchona Alkaloids on malarial fever. — mak- 

CHOUX, E , in Bulletin de la Socittt de Pathologic exottqut , Vol XII, No 6, pp 307-309. 

Pans, 11 June, 1919 

Giemsa and Werner have pointed out the superiority of dihydro- 
qumme to quinine, Bourru has studied the advantages of qmnethylene ; 
Giemsa and Werner confirm the experiment of Bourru, placing great 
value on quinine and hydroquinidine and not recognising any in cin- 
chonine and hydrocinchonine. O. Peiper and Baermann recommend 
hydroquinine. In India, Mac Gilchrist has studied the action of hydro- 
quinine and that of various cinchona alkaloids in which he recognises a 
therapeutic value equal to that of quinine. 

The author has found that quinidine and cinchonine in doses of 
1 gm. act on the schizonts of Plasmodium vivax , which appear disordered 
and broken up 8 hours after administration. Both, as does quinine, pre- 
vent return of the attack. Hvdroquinine and hydrocinchonine in doses 
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of i gm. have the same property. The schizonts of JP. vivax aie destroyed 
by a single dose of 0.50 gm. of hydroquinine. In doses of 1 gm. the total 
alkaloids of cinchona act as well as quinine. 

At a time when, in addition to the colonial consumption, there is such 
demand for cinchona in Europe lor the treatment of the malarial soldiers 
in the armies of the East, and when the price is so high, the author has 
brought to notice results which enable considerable economy to be made, 
since they show that it is possible to extract from cinchona bark 10 to 15 % 
of active matter in place of 5 %. 

8oy - Food Value Of Asparagus. — JUQitelier, P., in th6 Industrie Frangatse de la 
Conserve , Year V, No 8, pp 1^7.140, Pnri«, Jrm*. 

Asparagus shoots contain only a small quantity of carbohydrates. 
The mean results of numerous chemical analyses indicate a percentage 
composition of : - Water 93.32 ; nitrogenous matter 1.98 ; fats 0.28 ; 
carbohydrates; 2.74 — mineral matter 0.54; cellulose 1.14%. 

According to Alquier the elements of asparagus that are really 
utilisable, that is to say those which are digested, are generally confined 
to nitrogenous matter 1.61 gin. — fats 0.14 gm — carbohydrates 2.11 gm. 
- mineral matter 0.48 gm. out of 100 gm. of raw material. 

To express more concretely the nutritive value of asparagus it 
can be compared quantitivelv with other vegetable foods eaten daily as* 
follows it is found that 100 gm. ol asparagus is the equivalent of 
16.46 gm. of potatoes 35.95 gm. ofppas - 74 27 of artichoke bottoms 
-- 85.46 gm of lettuce. On the othet hand too gm of each of the 
following vegetables furnish calories . potatoes 69.35 — fresh peas 37.66 
artichoke 18 16 lettuce 15.80 asparagus 13.51. 

It is seen from these few figures that aspaiagus cannot in any way 
be considered as a really nourishing dish, contrary to common opinion, and 
that very large quantities would have to be ingested to obtain a ration 
of appreciable value, further, there is no substance found in sufficient 
proportion in asparagus which would warrant its being regarded as a food 
capable of giving special benefit in maintaining the system. Asparagus 
is not a plastic food since the total of the ternary constituents which it con- 
tains i^s less than 3 0 o . 

The mineral substances which make up its ash are formed largely 
of acetate and phosphates of potash, but these are not worthy of notice 
either on account of theit quantity or their assimilability. 

Tn order to give asparagus a certain value in diet it is therefore neces- 
sary to fall back on the sauce, as is generally the case. 

810 - Digestibility of Protein Supplied byJSoy-bean and Peanut Press-Cake Flours; 
Exparimants in the United States. — holmes, a. d , in u s Dept. Agric. Bulletin , 
No 7 r-, pp "8 Bibliography of 22 Publications. Washington, Sept. 25, 1918. 

The writer first gives a detailed summary of the literature dealing 
with * the digestibility of common legumes; the source and available 
supply of soy-bean and peanut press cake ; the factors considered in 
determining the food value of a protein ; the amino-acids supplied by soy- 
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beau and peanut proteins as compared with those furnished by common 
cereal proteins. 

The experiments referring to the last two questions proved that the 
soy-bean and pea-nut are very rich in lysine and tryptophane, and contain 
a protein of greater dietary value than the principal proteins found in 
ordinary cereals, or many common legumes. 

The writer subsequently describes the experiments he carried out on 
7 normal men foi the purpose of determining the digestibility of the pro- 
teins of the soy-bean and peanut when consumed as part of a mixed diet. 

The soy-bean flour was prepared by pressing the cakes twice (the 
cakes retained about 8 per cent of oil) and then grinding them and passing 
them through a sieve. Usually, peanut cakes are made of shelled, but 
not decorticated, nuts (the thin red skin surrounding the kernel not lieing 
removed) and contain fragments of the shells. Such a commercial press 
cake, although suited for a stock feed, is not fit for human food On the 
other hand, it becomes an excellent article oi diet if, before pressing, the 
shelled peanuts are blanched bv subjecting them to an atmosphere of 
live steam to loosen the skins, and then agitated in a container with a suc- 
tion blower, so as to separate the skins iioni the kernels. 

The peanut flour used by the author in the first series of experiments 
was made hom blanched roasted peanuts , that employed in the second 
senes, was prepared from shelled law peanuts from which the skin had 
not been removed. 

The soy-bean and peanut flours were made into biscuits and supplied 
nearly all the protein of the diet On an average, 85 per cent, of the sova 
protein and 80 percent, oi the peanut protein were digested, w r hich was a 
large amount 

The writer considers that soy-bean and peanut flours, being rich m 
proteins that are very digestible and of high biological value, should prove 
valuable additions to the human dietary. 

81 1 - Bread Making with Lime Water; itslnterest from the Point of View of Colo- 
nial Hygiene. — L,\HiLLh f A , m the Bulletin de I'lnstiiut Scientifique de Saigon, 
Vear I, No. «>, pp. 1)6-141. Sugon. Mav, 1010 

Bread-making with lime water, which was so much practised in France 
during the war (1) has a special interest from the point of view of colo- 
nial hygiene. In the greater pait of the colonies only traces of lime are 
found. Vegetables used for food and drinking water are very slightly 
calcareous. Compared with Kurope colonial food is very deficient in 
bine. According to the calculation of the author the deficiency of car- 
bonate of lime per day for grown up people is about 0.35 gm. to 0.40. gm. 
Certain nutritive disorders due to tliis more or less affect Europeans 
and are too readily attributed to the climate. Children are still greater 
sufferers from this want of lime than adults; their growth can* be cons?- 

(l) See R, t Nov. 1917, No. 1070; Jan. i<»i 8, No. 3; Feb 1918, No. aifi and March 
1018, No. 243 and 344. {Ed ) 
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derably hindered. The introduction of lime, a mineralising agent of the 
first rank, into the system is to l)e recommended, and one of the most 
convenient and pleasant means of absorbing it, is to incorporate lime 
water in bread of which it improves both the physical and organoleptic 
characters. 

The author carried out experiments in bread-making with lime water 
at Saigon, and he gives a detailed account of them. 

812 - Scientific Organisation of Agriculture In the Colonies. — w&y, g , in AnmUs 

dc Vlnstitut National Af’ronomtqvt , Second senes, Voi. XIII, Part. 2, pp. 275-363, 

Paris, x<)i8. 

Fiance is the second great colonial Power in the world, she comes 
immediately after England. Her colonial empire, comprising 42 colonies, 
extends over an area of more than 10 million square km. inhabited by 
40 million subjects of various races; the commerce of this empire amounted 
to three thousand million francs in 1913, about one third of the special 
commerce of France. Colonial questions are therefore of great interest 
for that country. 

The scientific organisation of agriculture is necessary for the economic 
de\elopment of the French colonial empire and this question is studied 
by the author, who is Director of the “ Institut National Agronomique ", 

The paper is divided into 3 parts. The first part is intended to 
demonstrate how scientific methods intervene in the pi ogress Hft colonial 
exploitation of the soil ; it enumerates and describes the research insti- 
tutions The author has attempted to demonstrate not only their utility, 
but their necessity, by furnishing concrete examples taken from the results 
already obtained at experimental stations and agricultural schools. He 
ha^ easily proved his case with the records of experiments, now numerous, 
which agriculturists of various countries have already made , he has spe- 
cially held up as examples the important work of M. Boname in the 
Mauritius on sugarcane, of Messrs Van Bred\ de Haan and Van der 
Stock in Java, and of Mr. and Mrs. Howard in India on rice. 

The second part is devoted to the examination of what France and 
other nations have attempted up to date in favour of scientific organi- 
sation of colonial agriculture. This comparative study has naturally 
caused the author to express his wishes regarding French possessions : 
creation of research and demonstration, institutions, schools of agricul- 
ture, organisations for the distribution of better plants, and so far as do- 
mestic animals are concerned, better breeding stock (1) Lastly, in a third 
chapter, the author gives papers on the institutions at present working 
in French coloiies and in other countries. 


(1) Important decisions have been made since the author wrote and nuintious 
institutions have been created for organising, developing and increasing agricultural pro" 
duction in the French colonies See on this subject JR . Oct 1018, No xo68 (for Indo- 
China); I? , May, k)iq, No, 558 (for French West Africa), and No. 557 (for North 
Africa) {Ed) 
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813 - The HID Station of Hon-Bt, Indo-Chin*. — Yersin, A. J. E., ( Director General 
of the Pasteur Institutes in Indo-China) with preface by A. Chevalier in BulltHn 
agncolc de VInititut saenttfique de Saigon, Year I, No. 5, pp. 1 29-1 35. Saigon, 
May, 1919. 

Dr. Yersin (formerly Assistant of Pasteur and collaborator ot Dr. Roux) 
having been one of the first to popularise hevea planting in the extreme 
East, by founding the plantation of Suoi-Giao, attached to the Pasteur In- 
stitute since 1897, has established in 1918 a botanic garden in a beautiful 
group of mountains lying between the plateau of Lang-Bian and the sea, 
which he proposes to work as “ The National Park of Indo-China ", contain- 
ing also a biological experimental station for the study of forestry and agri 
culture in tropical highlands. He has recently introduced there cinchona 
trees, cinnamon, fruit trees, etc. 

It is hoped that Hon-Ba in a few years will become like the Station 
of Tjibodas, on the slopes of Gedeh in Java, where Dr. M. TrEUB founded 
a branch of the botanical garden of Buitenzorg about 25 years ago. 

Hon-Ba forms part of the Annam range from which, however, it is 
separated by deep valleys. It is a spur situated in latitude 12 0 north, 
about 30 km. as the crow flies from Nhatrang and the sea coast. Its 
altitude is 1500 to 1600 m. The station is at 1500 m. on the crest of the 
mountain. 

The M)ii is granitic and of very old formation. The climate, from the 
point of view of mean temperature which is i7.i°C., is approximately 
the same as that of Nice (is. 7°C), Ajaccio (17 6°) and Algiers (18 i°) with 
smaller differences between summer and winter ; in 1918 the lowest tem- 
perature, observed on the i^th January, was -f 650 and the highest, 
recorded on July 22, was f 26 4 0 C 

M Yerstn gives details of the flora and fauna of Hon-Ba, of the in- 
stallation of the Station and of the work done tind undertaken there. 
The principal object of the Station of Hon-B& is to transform this 
fine mountain country into a national park for Indo-China. The work 
will be carried out in close collaboration with the Scientific Institute at 
Saigon * it is sought not only to acclimatise at Hon-Ba those species which 
are interesting economically, but also to bring together a botanical col- 
lection of trees and ornamental plants, both Indo-Chinese and exotic, 
which find the soil and climate favourable to their growth. 

It is hoped that some time, not far off, Hon-BA may be joined to Lang 
Bian by a road which wilPallow tourists to visit this wonderful country. 

814 - Proposal for the Foundation of an Experimental Station for Saharan Crops 
and of a Biological Research Station in the Sahara. — Trabut, in the Bulletin 
agricole de VAlgerte-Tuntsie-Maroc, 2nd Ser., Year XXV, No. 5, pp. 109-116. Algiers, 
May, 1919. 

Since 1912 the Director of the Southern territories reeognised the 
necessity of creating a “ Research Station having for object the better uti- 
lisation of the Sahara region Charged with the work of drawing up a 
scheme and finding a site, the author, at the end of 1912, visited the 
Biskra region and could not find there suitable land for the proposed expe- 
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rimental Station, the available areas being insufficient or presenting un- 
favourable conditions. 

During the early part of the war the project remained in suspense 
in spite of the large provision made for it in the budget of the Southern 
territories (50 000 francs). Profiting by the facilities afforded by the new 
Biskra-Touggourt line, the author in 1918 found a suitable site on the 
railway line. It is between Mazer and El Berd that an important centre 
of cultivation should be started between the railway and the salt-marsh 
(chott) of Djam&a for a length of 12 km. 

The salt-marsh, on ground sloping from south to north, is drained by 
the river Kherouf into the Mourguedine chott and the difference in 
levels is such that it will be easy to drain it, to remove the salt, and to 
cultivate part of it under date palms or at least with halophytes capable 
of feeding animals for producing manure needed for the area planted with 
date palm. 

The site chosen for the station includes a variety of soils, especially 
sandy parts which can be used for experiments on a whole series of plants 
which can live on such soil. The buildings are to be erected at Arhfiane 
near the future railway station. There also will be arranged quarters 
for the natives who will cultivate the proposed oasis. The well-aerated 
station of Arhfiane appears to offer hygienic conditions for the esta- 
blishment of an important centre. A laboratoiy of biological research 
would be attached to the experimental Station for Saharan agriculture. 
This laboratory would be even better placed at Touggourt. 

The programme of research to be undertaken is extensive and 
should however be completed latei : the date palm is to be the prin- 
cipal object of research. The mthor indicates what varieties of date 
palm should be introduced (seedlings of good varieties are to be pro- 
duced on a large scale in order to obtain good strains), and deals success- 
ively with the multiplication of date palms, their fertilisation, and cultiva- 
tion, the diseases and parasites which attack them, the ripening, preser- 
vation and packing of dates, Saharan agriculture (a lujube tree bearing 
large fruit recently introduced from China, vegetables, fodder plants, 
cotton, henna, etc.), stock-breeding. 

CROPS AND CULTIVATION 

815 - A Field Study of the Influence of Organic Matter upon the Water- Holding Capacity 
0! a Silt-Loam Soil. — Alway, F. J., (Cfaief of Division of Soils), and Nellbr, J. R. (for- 
merly Assistant in Soils, Agricultural Experiment Station of the University of Nebraska), 
in the / ournal of Agricultural Research, Vol. XVT, No. io, pp. 263-278, -f 2 Fig. -f ipl., 
Bibliography of 12 Works Washington, March 10, 1919. 

There exist very few data as to the influence of organic matter upon 
the water-holding capacity of soils. The investigations of the writer have 
contributed to our knowledge of the subject. His paper reports a detailed 
study of the moisture conditions of two adjacent plots at the Minnesota 
Experiment Station In both plots, the soil was a silt loam, very uniform 
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in texture, but differing widely in content of organic matter, as the result 
of great differences in cultural treatment. During the cool wet summer 
of 1915, the surface foot, and this alone, showed a very marked difference 
in moisture content, especially in available moisture, the soil which was 
the richer retaining the most water. In the warmer and somewhat 
drier summer of 1918, however, when winter rye was grown, much smaller 
differences were found. 

It is therefore concluded that, in the case of a finer textured soil, 
with a fine-textured subsoil, and a comparatively level surface, the differ- 
ences in the water-holding capacity that may be caused by differences 
in manuring, or in cultural operations, exert but little influence upon the 
productivity. 

816 - Solubility of the Lime, Magnesia and Potash in such Minerals as Epidote, Chry- 
solite and Muscovite in Soil. — Gardiner. R. r. (Soil Scientist, Bureau of Soils, V . S. 
Department of Agriculture), in the Journal of Agricultural Research, Vol. XVI, No. xo, 
pp. 259 261. Washington, March 10, 1919. 

While experiments relating to the solubility of the lime, magnesia and 
potash of various silicates have frequently been carried out, especially 
by means of p saturated solution of carbon dioxide, there seems to have 
been relatively little work done upon the degree of action of soil extracts 
upon the lime, magnesia and potash present in epidote, chrysolite and 
muscovite, — minerals commonly found in soils. The writer took from 
0.1 to r.o gm. of finely-ground epidote and chrysolite, and from 0.1 to 0.4 gm. 
of muscovite, and left them for two months in contact with 25 cc. of 
soil extract at a temperature of 25 0 C. He found that, on an average, 
1.6 % of the total lime of the epidote, 0.21 % of the total magnesia 
of the chrysolite, and 11-21 % of the total potash of the muscovite 
were dissolved in this manner. 

817 - Influence of Salts on the Nitric-Nitrogen Accumulation in the Soil. — greaves, 
J. E. (Chemist and Bacteriologist), Carter, E. G. (Assistant Bacteriologist), and Gold- 
thorpc, H. C. ( Idem Department of Bacteriology, Utah Agricultural Experiment 
Station), in Journal of Agricultural Research . Vol. XV*1, No. 4, pp 107-135 f- 5 Fig. 
4 - Bibliography of 13 Works Washington, January 27, 1919. 

The purpose of this investigation was to determine the relative toxi- 
city of various substances found in or applied to a soil, as measured in 
terms of bacterial activities of the soil, as well as to determine the stimu- 
lating influence of various substances upon bacterial activity, and the 
manner in which it is exerted. The soil used was of a sedimentary nature 
(sand and silt! in which all the elements of plant food were present in abun- 
l . nee with the exception of nitrogen, of which the amount did not exceed 
.15 %. The said soil, after being air-dried, was divided into 100 gm. 
portions to each of which 2. gm. of dried blood was added. The salt 
whose action was to be studied was added from a carefully standardised 
stock solution and the moisture content majjie up to 20 per cent by the 
addition of distilled water. The samples thus prepared were incubated 
at 28°-3 o° C. for 21 days ; the nitric nitrogen was determined by reduction 
with iron and sulphuric acid, and the ammonia then distilled. 
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The salts studied were : the chlorides, nitrates, sulphates, and, carbo- 
nates of sodium, potassium, calcium, magnesium, manganese and iron. 
The toxicity of these salts was found to depend upon the specific character 
of the salt itself, and not upon the ions. In descending order, the toxicity 
was as follows: — Sulphate of sodium, carbonate of sodium, carbonate 
of calcium, sulphate of potassium, carbonate of potassium, ferric nitrate, 
nitrate of sodium, sulphate of magnesium, ferric sulphate, nitrate of 
calcium, nitrate of potassium, chloride of potassium, nitrate of magnesium, 
manganous carbonate, manganous chloride, manganous sulphate, ferric 
carbonate, chloride of magnesium, nitrate of manganese, ferric chloride, 
carbonate of magnesium, chloride of sodium, chloride of calcium, and 
sulphate of calcium. The toxicity increases with the concentration, but 
in certain cases more rapidly than in others. 

The commonest soil alkalis are very toxic to the nitrifying organisms, 
and greatly reduce the nitric nitrogen accumulation. In the concentra- 
tions tested, however, most of the salts acted as stimulants. The only 
salts which did not act thus were sulphate of sodium, carbonate of sodium, 
carbonate of calcium, sulphate of potassium, carbonate of potassium and 
iron nitrate. Chloride and sulphate of calcium increased the nitric-nitro- 
gen accumulation of the soil 67 and 97 per cent respectively. On the other 
hand, the nitrates in some concentrations caused loss of nitrogen, and in 
others, the fixation of nitrogen. Nitrate of manganese proved the 
strongest stimulant. ** 

The ammonifying powers of a soil containing alkalis are a better 
index of its crop-producing capacity than the nitrifying powers ; but those 
compounds which are the strongest plant stimulants are also the most 
active in increasing the nitric-nitrogen in the soil, and it is very likely 
that the effect upon the plant is due mainly to the action of the chemical 
compound upon the bacteria which in turn render available more plant 
food. It should also be noted, that, though many of the nitrates caused 
large losses of nitric-nitrogen, tills was due to their stimulation of species 
of bacteria which transform nitric- nitrogen into protein nitrogen, and 
was not the result of denitrification. 


SiS - Fluorine in Soils, Plants and Animals. — steinkoenio, i, ii. (Bureau of soils 
Department of \griculture, Washington, D. C ), in The foional of I ndus trial and Engi- 
neering Chemistry, Vol XI, No. 3, pp 4O3-4O5. Easton, Pa., May, 1910. 

The average fluorine content of soils is 0.3 per 1000 ; it is derived from 
the following minerals: biolite, tourmaline, muscovite, apatite, fluorite 
and phlogopite. Large quantities of fluorine may be expected in soils 
carrying large amounts of mica. The roots of the plants absorb the fluo- 
rine and transmit it to the animals consuming these plants. Animals also 
obtain fluorine from spring water (1). 


(1) See: St. 191O No. 628 — R. July -Aug. -Sept. 1919, No. 849. (Ed.). 
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819 - Nitrates, Nitrification, and Bacterial Contents of Five Typical Acid Soils as 
affected by Lime, Fertiliser, Crops and Moisture. — koybs, h. a (Research Asso- 
date In Horticultural Chemistry and Bacteriology) and Conntr, S D (Associate Chemist 
In Soils and Crops, Purdue University Agricultural Experiment Station), in Journal of 
Agricultural Research , Vol XVI, No ?, pp 37-42 2 Fig - 9 PI Bibliography of 

26 Works. Washington, January m. 1019. 

An investigation dealing with the formation of nitrates in the soil, 
and with bacterial activities (as represented by the number of bacteria pre- 
sent), as welt as with the correlation of these two factors under specific 
conditions of the soil. 

Controlled greenhouse experiments were carried out upon five 
typical acid soils. In part of the experiments, the soils were fertilised 
with calcium carbonate, superphosphate and complete fertiliser, cropped 
to wheat and clover, and kept at optimum moisture content, while 
in the other part, the soil& were* unfertilised, uncropped, and kept 
respectively one-fourth, one-halt, and fully saturated with water. The 
results obtained include crop yields, soil-acidity determination, nitrates in 
the soils when sampled and after incubation with ammonium sulphate, 
and also the number of aerobic, anaerobic and carbon-dioxide-surviving 
microorganisms present in the soil. 

The amount of nitrates present, and the nitrifying power of the un- 
treated soils varied with the organic matter and total nitrogen, rather 
than with the acidity of the soil. 

Manuring tended to increase nitrification, but not to the same extent 
as calcium carbonate ; but on the other hand, independently of the different 
treatments, the presence of growing clover kept down the nitrate contents 
of the soils. 

The degree of saturation of the soils affected the nitrates present, 
and as a rule, more nitrate was found in soil kept one-half saturated with 
water than in soil kept one-fourth .saturated. The soils that had been 
kept fully saturated with water for ro months contained no nitrates, and 
formed none when incubated with ammonium sulphate. The ratio of 
nitiates present in the uncropped soils before incubation to the nitrates 
present aftei incubation shows that the nitrate content of these add soils 
tends to reach an equilibrium, above which no increase is obtained with- 
out additional treatment. 

The bacterial flora varied in the different soils, and 110 bacteria devel- 
oped into colonies visible to the naked eye, as long as the plates were 
incubated in an atmosphere of flowing carbon-dioxide gas. Caldum 
carbonate additions increased the bacterial content of the soils. This 
increase was largely in the aerobic organisms. The use of a complete 
fertiliser produced but small increases in the number of bacteria. The 
degree of saturation at which the soil was kept changed the proportions 
between the aerobic, anaerobic and carbon-dioxide-surviving bacteria. 

Cultures from soil samples that had been kept one-fourth saturate 
with water contained the largest proportion of organisms forming mould- 
Hke colonies. Under optimum moisture conditions, both with and with- 
out the addition of lime and fertiliser, the nitrate* after incubation 
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varied directly with the number of aerobic bacteria. In general, the larger 
the aerobic bacterial content and the nitrifying power of the soil, the larger 
the crop yields, and these investigations show the reasons why it is worth 
while to adopt a system of soil improvement which includes the addition 
of lime, phosphate and organic matter. It is evident that soil-fertility 
investigations should include both the chemical and biological examination 
of the soil. 


820 - The Decomposition of Cellulose by an Aerobic Organism (< Spirochaei n cy» 

tophapa n. sp). — Hutchinson, H B and Clayton, J. (Rothaxnsled Experimental 

Station, Harpenden), in The Journal of Agricultural Sctence f Vol. IX, No. 2, pp. 143-173 

X 3 PI. London, April, ioig. 

The processes leading to the decomposition of cellulose and related 
substances in the soil present many features of considerable theoretical 
and economic interest, in view of the enormous quantities of cellulose 
and its derivatives which, year by year, find their way into the soil in the 
form of plant residues and organic manures. 

The writers have already discussed, in an earlier paper, the effect of 
supplementing the amount of readily decomposable matter in the soil (1); 
in the present paper, they confine themselves to the consideration of the 
processes whereby an inactive carbon compound — in the form of cellu- 
lose — becomes potentially active by its resolution into sinijrier com- 
pounds. 

In order to demonstrate the presence of aerobic cellulose-decom- 
posing organisms in Rothamsted soil, a mineral salt solution containing a 
small piece of filter paper was inoculated with about one grain of soil. 
This gave rise under aerobic conditions to the development of a filiform, 
twisted organism more closely resembling a spirochaete than a bacte- 
rium, to which the writers gave the name Spiroehaela cylophaga n. sp. 

In older cultures, the filaments assumed an ovoid or spherical form 
and resembled spores. The optimum temperature of Spirochaeta cyio - 
phaga is about 30° C., but it fails to grow on ordinary culture media, as 
its development is inhibited by the presence of 0.25 % of peptone. It 
flourishes in a solution of nutritive salts containing cellulose and simple 
nitrogen compounds, such as ammonium salts, nitrates, amides, and amino- 
acids at low concentrations. All carbon derivatives, with the exception of 
cellulose, inhibit its development, but cellulose in any form is decomposed 
at 25-30° C., and gives rise to mucilage of a pectic type. When a cul- 
ture of Azotobacter in mannite was added to a cellulose culture of this 
nature, the amount of nitrogen fixed was increased. The by-products of 
the action of Spirochaeta cytophaga are, in addition to the above-men- 
tioned mucilage, a pigment related to the carotin group, and small quan 
titles of volatile acids. 


(1) See R, March 1919, No. 281 {Ed ) 
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$91 - Hu Hie of Explosive* in Agriculture. — i bruttini, a , Suii’uso degli espiosivi tillaox 

in agrieoltura, in L'Agncoltura itahana illustrate, Year I, No. 4, pp 21-31, 12 Pig. Milan, and usmm 
April, a5 i9 I( ) — II Idbui, Aurora, sull’uso degli espiosivi in agricoltura lbtd. No. 6, 09 

pp 33*3®» 7 Fig Milan, June 23 1919 — * III Icarus. P Drfoncements & la dynamite cdwivahoN 
m Lt Progris agriGolt ct viitcole, Vol LXXII, Year 36, No. 27, pp 14-18, 2 Pig. 

Montpellier, July, 6 1019 

Economic expediency of the use of explosives. - Some people 
hold that it is not economically possible to use explosives in agriculture. 

This may be true of the ordinary trenching of an entile area either 
superficially or into the subsoil, in which case a large quantity of explosive 
is required. But if the displacement of the soil is limited to narrow strips 
for scooping out ditches or small patches, for opening up holes, for planting 
trees, for digging out drainage pits or for extracting the stumps of trees, 
there is economic expediency in using explosives even if their cost is rather 
high. 

Agricultural explosives — Of the ve*y gieat numbei ot explo- 
sives that are known a few only are suited for use in agriculture, for which 
purpose they should combine power and rapid expansion, be easily trans- 
ported, easily preserved, easily handled and of moderate cost. It ordinary 
black mining powder, which is not powerful enough and which decomposes 
in moist soil, is eliminated, 3 kinds of explosive can be used in agriculture : 
dynamite and other explosives derived from nitroglycerin; explosives made 
from chlorate of potash or perchlorates ; safety explosives from ritrate of 
ammonia. Dynamite whirh explodes also under water is very useful in wet 
ground. Ordinary low standard dynamite containing 20-25 % of nitro- 
glycerin does quite well for agriculture. Chlorate of potassium and 
perchlorate of ammonia powder, which are very violent, can be used for 
breaking up a rocky sub-soil or for blasting big rocks scattered over the 
surface of arable ground, but they do not suit ordinary ground or tree 
planting. The author considers that nitrate of ammonia explosives can 
be used in agricultural work because they are very safe. 

Precautions for the preservation and use of explosives. — ■ 

(1) The magazine should be well closed, dry, airy and not too warm : a ma- 
gazine in re-inforced concrete is very suitable ; the walls should be about 
15 cm. thick and the roof 7.5 cm. : inside there should be no exposed metal 
in the walls. 

(2) Boxes containing explosives should not be opened in the magazine 
but should be taken some distance away and only opened when required 
for use. If the covers of the boxes are not secured by screws they should 
be opened with wooden wedges. 

(3) Dynamite cartridges should be kept in a horizontal and not 
in a vertical position because, in the latter case, the nitroglycerin would 
collect at the bottom and part of it would easily escape (sweating) and 
would be dangerous. 

(4) Detonators should never be kept ^together with explosives. 

(5) When handling explosives neither smoking nor lighted lamps 
should be permitted. Work with explosives should be done b\ day 

(6) Sawdust which may get into detonators should be removed by 

[•II j 
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shaking them gently : pointed iron or metal instruments should never be 
used for this purpose. Detonators should not be attached to the cart- 
ridges until they are to be used. 

(7) Explosives should not be left long in the sun. 

(8) Dynamite should be handled as little as possible because it often 
causes bad headache. 

(9) For tamping the charge in the holes a wooden tamper should 
always be used, never an iron one. The first part of the tamping (sand, 
tow, clay, etc.) should be slightly compressed, the upper part more tightly 
packed. 

(10) Do not be too economical over the length of fuse, as it burns 
at the rate of about 60 cm. a minute. 

(11) Two different kinds of explosive should not be placed in the same 

hole. 

(12) If no explosion results do not go near before half an hour after 
the lighting of the fuse, if a fuse is used, nor before 10 minutes if the charge 
is fired electrically. In any case an unexploded charge should never 
be taken out, a fresh charge should be placed in a parallel hole 15 cm. 
from the old one. 

(13) When an explosion occurs in ground which is not stony there 
is no danger even close by, since the external effect of the expl^ion throws 
fine earth a few metres high and around. But in the case of explosions 
in stony ground or for breaking up big rocks on the surface, the fuse 
should be long enough to enable the operator to get 200 to 300 m. away 
before the explosion takes place, or if the charge is fired electrically the 
button should be at the above mentioned distance. 

Clearing and working the soil with explosives. — The prin- 
cipal uses of explosives in agriculture are (1) Clearing the surface or grub- 
bing up the subsoil; (2) workiug bare or planted ground; (3) scooping 
out ditches ; (4) opening holes in the subsoil for drainage in marshy 
ground; (5) stumping in dis-afforested land; (6)' breaking up rocks 
on the surface. 

There are further uses of an indirect character : — enriching the soil 
with fertilisers : destruction of moles, rats and insects infesting the soil, 
and of fungi injurious to plants, by means of poisonous fumes produced by 
explosions. The explosion causes a spheroidal cavity from which fissures 
radiate in all directions, but in clay soils, especially if they are very wet, 
the explosion throws particles from the centre into the pores of the surround- 
ing ground and thus a cavity with hard compact walls is produced ; the 
soil, instead of being reduced to fragments and fissured, is compacted and 
in worse physical condition than before the explosion. The use of explo- 
sives cannot therefore be recommended foi wet clay soils. 

Explosives disintegrate deep strata in all directions : they facilitate 
the work of farm implements and make the soil porous and absorbent 
to its greatest depths. In orchards explosives can replace deep digging 
if placed at suitable intervals between the trees. • 

[Ml] 
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Fissures, in the soil facilitate the penetration of water and so in cer- 
tain cases irrigation can be dispensed with. 

The author notes results in various countries of the successful use of 
explosives in the preparation of fields, kitchen-gardens, vineyards, or- 
chards and colonial plantations. 

Scooping out of ditches and draining. — Displacement of soil with 
the help of explosives makes it possible to scoop out ditches with simple 
labour with spade and shovel. In the direction which the ditch is to have, 
slightly inclined (25 0 to 45 0 ) holes are bored 60 cm. to 70 cm. apart; 
the bottom of the bore should be 15*20 cm. above the bottom of the ditch 
that is to be made. A single dynamite cartridge is placed in each [hole 
except the middle one in which 2 or 3 cartridges are placed. The central 
charge is fired and causes the others to explode. With a single row of 
cartridges in not too hard ground ditches 1.50 m. in width at the top, 
0.90 m. at the bottom and from 0.90 to 1.50 m. in depth can be obtained. 

With 2 or 3 rows of cartridges in parallel holes ditfches 5 m. in 
width at the top and 1.50 m. in depth can be made. 

A similar piocedure is followed for making holes for planting trees. 
Explosives have proved very useful for draining marshy or wet land through 
the subsoil by breaking through to a permeable stratum. 

Breaking up stumps and rocks. — The most practical method of 
getting rid of stumps (especially big ones with strong roots) is by means 
of explosives. The charge is placed under the stump in a hole inclined at 
an angle of about 45 0 , at the point of greatest resistance and at a sufficient 
depth. Dynamite containing 25 % of nitroglycerin and of slow action 
is the best for this work. Trees may also be felled by surrounding the 
trunk with a girdle of cartridges. To calculate the amount of explosive re- 
quired the English method is as follows ; after calculating the square of the 
circumference of the stump this is divided by 3 if the tree has small roots, 
by 2 for trees well furnished with roots : no division is made in the case 
of trees with numerous very large roots. The quotient so obtained gives 
the number ot ounces (1 ounce =- 28.35 gm.) of dynamite (containing 25 % 
of nitroglycerin). On the other hand some experimenters have found that 
for similar stumps and in similar ground the quantity of dynamite varies 
with the square of the diameter of the stump. 

Applying these two methods of calculation the author obtained the 
following data : — 


DiametcT 

Squares method 

1 

English method 

of the stumps 

| Dynamite requited 

1 

Dynamite required 


*m 


gm. 

O.4O 

100 


*51 

O.50 

250 


236 

0.60 

300 


340 

0.70 

490 


463* 

0.80 

040 


004 

O.QO 

810 


705 

1.00 

! I 000 


944 
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As can be seen the English method gives slightly lower results but 
there is sufficient agreement for practical purposes. 

II. — Professor Sobrero, the inventor of nitroglycerin, has expe- 
rimented since 1878 in the use of dynamite for clearing land in Italy, es- 
pecially in the Roman Campagna where the stratum of volcanic tufa 
(“ cappellaccio ") forming the subsoil can easily and efficiently be reduced 
to fragments. 

Experiments in clearing land with dynamite were made some years 
ago on the land belonging to the monastery of the Tre Fontane near Saint 
Paul's, Rome, on behalf of the "Society Dinamite Nobel" of Avigliana. 
The same Company, acting with the Florence Forestry Inspectorate, is now 
experimenting in planting rocky ground at Monte Morello near Florence : 
other experiments in planting acacias and other trees in pebbly ground 
near the Company's woiks at Carmignano (Florence) have been 
successful. 

III. Dr? Larue agrees with Professor Bruttini in recommending 
that dynamite should not be used for ordinary trenching or in the culti- 
vation of annuals. On the other hand he recommends its use for scooping 
out ditches and holes for tree planting and for splitting stumps. Ope- 
rations relating to digging up the soil with the help of explosives succeed 
best when the ground is moist, i. e., in winter : those which have for 
object the upheaval of the ground (ditches, holes, stumping) succeed 
best when the soil is quite dry, that is to say at the beginnin§t©i autumn. 

The author gives some technical details of the different operations 
and mentions some exj^riments also quoted by Professor Bruttini. 

822 - O bservations cn Italian Dry-Farmingf (1). — Jovino, s, m Le staxumi speri- 
mentaU agrane ttaliane, \oI Eli, Tart 3-4, pp. 125-192 Modena, 1919. 

Ill Italian agriculture, “ maggese " (tallow) iu the strict classical sense 
of the word ( novalis or novale in latin) consists in tilling the soil without 
making it produce any crop for an entire agricultural year Afterwards 
this word has taken the larger in* aning of cultivation for improving the soil, 
so that at the present time we discriminate between "maggese vestito" 
(green fallow) and the classic novale of Virgil which is called ,f maggese 
nudo " (bare fallow), " vacante ", “ vernile " or “ primitivo ". 

At present the classic fallow with 4 successive ploughings, that is 
to say (1) " Rompitura " (clearing) carried out in winter ; (2) " ristoc- 
catura " (about Maich); (3) " terziatura " (about May); (4)"arrusso" 
(in August) coi responding to the Latin words 1) proscindere ; 2) iterare 
or efiringcre ; 3) ttrziari or revertere ; 4) lira re; is still practised without 
any change in the Tavoliere di Puglia (Apulia). 

After a complete fallow follow 2 or 3 crops of autumn cereals in 
three or four-year rotation, or longer, according to the greater or less 
fertility of the soil ; in the latter case a year or more of rest with grazing 
is interposed 


{1) The tiist part ot this work wa^ summarised m R , May 1919, No 560 {Ed) 
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The rainfall of one year affects the cultivation of the following year, 
as is shown by observations made by the author during the very dry 
year 1914 : from the autumn of 1913 to the spring of 1914 inclusive, only 
158. mm. of rain tell at Taranto (compared with a normal rainfall of 
481 mm.) an amount scarcely sufficient for a crop of 5 quintals of wheat 
per hectare ; now, the fields which hid been tilled early and several times 
the preceding year produced 10-12 quintals ot wheat per hectare, while 
on land where no superficial soft spongy layer (mulch) had been formed 
the wheat plants did not grow higher than 10-20 cm. and had to be grazed. 

Generally wheat on tilled fallow produced more than wheat grown 
after hoed crops and the latter more than wheat grown 011 broken — 
up grassland. 

Comparing the winter rainfall and the average winter temperature 
with the grain yield of the local kinds of wheat “ earlantino ” and 
“ bianchetta ", grown by Dr. N. Strampelu during the 12 years 1906-1907 
to 1917-1918 at the Experimental Station tor cereals at Foggin on land pre- 
viously treated as tilled fallow, the author draws the following conclusions: — 

(1) The yield of wheat incieases in direct proportion to the winter 
rainfall and inversely to the average winter temperature. 

(2) The thermo-udometric period having the greatest influence 
on the yield is the winter. 

If the agricultural and economic value of dee]) tillage on dry-farmed 
lands fully permeable to water and air is open to discussion, it is less so 
for Italian “ aridoculture ” where, owing to the presence of laterite and 
the greater proportion of clay, the groflud is less permeable than that of 
North America. 

The author quotes several examples of good economic results obtained 
by deep tillage, some farmers maintaining that the best season for carry- 
ing out the work is in the heat of summer, an opinion entirely opposed 
to the principle of “dry-farming ” but tending to ascribe, in the farms* 
of Puglia, the greatest importance to the extirpation of weeds. In this 
connection the author mentions the experiments which he made in the 
experimental farm ot the Matera Professorship of Agriculture : they 
show that the effects of the extirpation of weeds last throughout several 
subsequent years. The three great agronomic effects of fallowing as 
practised in Italy, all three helping to economise the water required by 
vegetation, are : — extirpation of weeds ; concentration of nutritive soil 
solutions ; formation of a soft spongy mulch. The sanitary and social 
reasons for fallow and its persistence in the arid South of Italy (in spite 
of numerous examples of useful changes) are summed up specially in the 
prevalence of malaria which makes the country uninhabitable, and thus 
. leads to a shortage of grass lands and stall feeding. The observations made 
by the author at the Matera experimental farm both in very dry 
years (such as 1913-1914) and in very wet years (such as 1915) often still 
more unfavourable, have led to the conclusion that : • — 

(1) In the South of Italy the application of farm yard manure to 
w'heat, though useful in some respects, should be moderate. 
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(2) It is necessary to sow more thickly than in the “Far West ” of 
America, that is to say 140-180 kg. per hectare (compared with 45-80 kg. 
in the “ Far West ”), for thin sown wheat in spite of abundant tillering, 
produces ears, fine on the outside, but empty, and they have less resistance 
to rust and to injuries caused by rapid thawing. 

rfard wheats can be divided into 2 classes according to the colour 
of the episperm in perfectly ripe ears: — 

(1) Red wheats; (2) yellow wheats, and each of these two classes 
comprise 2 groups, one of a single colour and the other with the addition 
of black. The class of red and red-black hard wheat belongs to the 
interior, that of the yellow and yellow-black hard wheat to the coast. 
Consequently, in hard wheat the rod pigment is a xerophytic character 
while the yellow pigment is a halophytic character. The coast wheat is 
shorter than the wheat growing in the interior and has the blades less 
developed, which enables it to resist rust better. 

In this connection the observations of the author show that in the 
South of Italy the most serious injury is caused by late rust attacking the 
wheat when in the ear. Now, the late wheats (Cignarella, Boschetti, 
Vilmorin) show the greatest resistance to rust : this apparent contradic- 
tion is explained by the feeble growth of the late wheat during the winter 
and until it forms the ear, which gives greater resistance to rust than that 
given by early formation of the ear and perhaps even by the quick forma- 
tion of the ear. The result is that earliness protects wheat mflfre against 
scorching (" stretta "), than against rust. 

Taking as basis the climatic Conditions and the yield of different 
kinds of crops in Apulia during recent years, the author shows that, 
in the arid parts of Italy, spring is a more critical time thermo-hvgrome- 
trically than thermo-udometrically and more in the coastal part than in 
the interior. 

Factors affecting vegetation in Puglia are firstly the amount of 
moisture, and secondly phosphorus ; this is why manuring with phos- 
phates (heavity at intervals with slag or ground phosphorite : moderately, 
and repeatedly with superphosphate) is applied not only with the 
object of preventing rust and assisting fertilisation and fructification of 
the grain, but also to increase in every way the pbosphatic minimum. 

For the evolution of Italian dry-farming it is necessary to select 
varieties of wheat which withstand rust and drought, to study their spe- 
cial cultural requirements for a sufficiently long time under different con- 
ditions of climate and soil, to determine all the details of rational “ dry- 
farming “ of wheat and of other herbaceous plants which there is no 
question of suppressing in favour of arboriculture but on the contrary ^ 
of placing them under experimental study. 

The difficulties of Italian “ aridocultura " cannot at present be met 
either by arboriculture on a large scale or by irrigation or by “dry- 
farming ”, but only by the ancient formula “grain, fodder, cattle", 
supported both by results acquired from local experience and those which 
scientific experiment will give. The author considers stall feeding, per- 

1***1 
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manent settling on the land, drainage, medical ambulance service (for 
the treatment of malarial patients), and the sharing of profits (already 
practised in various ways on the Ionian coast), as indispensable measures 
of general utility. 

823 - Water Resources of Western Moroeoo. — phnkt, p., m La Houxiu Blanche, 
pp. 338-351, Paris, November-Deiember, 1918, Summarised in A nnaki* it la Science 
Agronomique. Yeai XXXVI, No„ 4 6, pp 219 220. Paris April Tune, 19 9. 

The author makes a rapid examination of some of the Great Atlas 
mountains in Morocco. He shows that the construction of reservoirs 
for irrigation would be difficult and would have small practical result. 
On the other hand the production of motive power would seem to be 
of interest in the places he visited. Irrigation might be greatly extend- 
ed by means of “retharas” (“ketheras”), or underground canals, which 
are already much used where the natives are cultivating. 

The author studies the agricultural use of water in the different agri- 
cultural districts of Morocco ; the coastal zone has, he thinks, important 
supplies of underground water which shew in the abundant springs near 
the sea on the edge of the plain of Chaouia, and by the great number 
of " dayas ** (ponds) ; however, there is greater depth of underground 
water in Abda : on the other hand the alluvial plain of Sbou requires 
drainage. 

The author reminds us that the ideal would be not to allow a single 
drop of fresh water to reach the sea from these regions. 

In the region of Meknes-ze-Sefrou, an elevated plateau, irrigation 
corrects the irregularity of the summer rainfall. Perennial streams are 
numerous. The admirable distribution oi water to the mills and fountains 
which are found in almost all the Arab towns in the district of Fez is de- 
scribed with interesting details : an ancient network of frail aqueducts 
is carefully organised under the care of ameens of the corporation of “ gou- 
adsi ” who are charged with the upkeep and clearing of obstructions in 
the conduits. It is wonderful to see such a delicate network work pioperly , 
at first sight, ignoring details, it appears too fragile. In the country 
inhabited by the Rehamua and by the Skharna and the plain of Taala 
the wadi Tessaout and El Abid are suitable for big works. As tor the 
Oum-er-Rbia it would be much reduced in its lower part if the judicious 
use of its upper waters is realised. The Tensift might also be utilised. 

A monograph on the wadi Riraya, a torrent of the High Atlas, is 
included in the publication. 

Finally a programme of survey, short but sufficiently detailed to 
enable conclusions to be reached, is considered necessary before under- 
taking work which might eventually prove useless. 

824 - Irrigation in Mesopotamia : Recent Developments. — The Times Engineering 

Supplement. Year XIV, No 528, P- 113. toadon, 1918. 

The military conquest of the great delta of the Euphrates and Ti- 
gris has been speedily followed by the putting in hand of irrigation works, 
which in their main features follow the scheme prepared by Sir William 
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WnjyCOCKS for the Cvttoman Government in the years preceding the war, 
and the first section of which, the Hindia Barrage, was the subject of 
a contract made in 1911 and was completed in December, 1913. 

Irrigation questions have always received attention in Mesopotamia, and the early begin* 
ning of the Christian era was distinguished for important canals which irrigated the country 
east and west of the Tigris. The ravages of war as well as neglect resulted in the destruction 
of many of these old works, and at one time the Euphrates dwindled to insignificant pro- 
portions, while the junction of the Euphrates and Tigris, which for many centuries was at 
Kuma, is now near Basra. Under Turkish rule more than one attempt was made to 
carry out irrigation works. About 45 years ago work on a barrage across the Saklawla 
branch of the Euphrates w£s put in hand, but it had the disappointing result of divert* 
ing the main stream into the Hindia branch and leaving the Hilleh channel practically dry. 
To provide a remedy for this condition of affairs the Ottoman Government endeavoured, by 
the construction of a weir across the Hindia branch at a point above the junction of the two 
streams, to leilll the Hilleh channel. This project failed, partly by reason of lack of funds 
to carry out subsidiary works and partly owing to the silting up of the Hilleh channel. It 
was finally decided that Sir William W XLLCOCKS, who then occupied the position ol adviser 
to the Ottoman Ministry of Public Works, should report on the situation, and all that has 
since been done is the result of the extensive surveys which were then tnadc (1). 

The river delta comprises an area of some 12 000 000 acres, of which 
two-tliirds is desert and one-third fresh-water swamp. The rainfall 
throughout this tegion averages about 8 in a year. The rivers are in flood 
during the spring months, when the flow in the 1 .uphrates Misestimated 
at 120 000 cu. It. per second and in the Tigris at 180 000 cu. ft. ; and Sir Wil- 
liam WillcoCks reported that it should be possible, e\en without new 
reservoirs, to grow 7 winter crops upon an area of 6 000 000 acres and to 
obtain summer crops from half that acreage. 

The first work undertaken under the new ; ejime was the repair of the 
old Hindia barrage, as well as the making of provision for carrying off 
the surplus flood w r ater of the Euphrates. The important part of the 
scheme then authorised was, however, the construction of the new Hindia 
barrage across a new channel excavated parallel to the main stream for 
a length of 750 metres with a breadth of 268 metres. The new 7 barrage, 
with the lock, extends across the whole width of the new' channel, and a 
subsidiary dam with lock was also provided, 50 metres below 7 the main 
dam. A diversion of the Hilleh branch was made and fitted with control- 
ling sluice gates as well as a navigation lock, and the old channel of the 
Euphrates was closed by an earth dam. 

It was intended to construct two barrages 011 the Tigris, one of which 
w 7 ould have been near the ancient Nimrod's dam ; but the whole of the 
reclamation work was suspended on the outbreak of w r ar, and little or no 
advantage has been derived until now from the completion of the Hindia 
barrage owing to the absence of the necessary branch canals* some of 
which were to have been provided by the repair of the old system, which 


(1) : — GAR Borghesani I/irngazionein iHffereiiti Stati e colome Commission* 

Reale per studi e pt oposte t claftvt ad opete d' iniytzione> 11 Relazionc, ^ Parte Beigamo, 1910 
— R 1914, No 414 (Ed) 
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had fallen into disuse, while others were to have been new constructions. 

Although the estimated acreage which has now been put under cultivation 
falls far short of the figures mentioned in Sir William Willcocks's report, 
nearly 100 of the old canals on the Hilleh branch have been repaired*; 
and 30 000 acres have been brought under cultivation. ' 

It is mainly below the barrage that repair and construction of the 
canals has been carried out, but the new works, which have engaged the 
sendees of about 14 000 Arabs, have enabled land to be cultivated above 
the barrage as well as down-stream. Ihe preservation of the country 
from the effect of floods and the harnessing of the^ water available is na- 
turally the first work which has been undertaken, but serious consideiation 
may perhaps be given at an early date to the construction of the two bat- 
rages on the Tigris included in the Willcocks scheme, which, with auxi- 
liary works, are estimated to cost about £ 6 000 000. 

S25 Utilisation of Street Sweepings and the Droppings of Animals at Trieste. — manures 

Tamaro D,, in II Colhvatott , Ycai 65, Nos. 15-16, |ip 324326 Casalt Monferrato $ and MANURING 

May 30-JuiK' 15, 1919 

Trieste, a city of over 200 000 inhabitants, collects daily 90 tons of 
sweepings. In view of the difficulties of transport caused by the wai and 
of the great scarcity of manure, Ing. Pio Sauli, ot the technical Bureau 
of the municipality, conceived the idea of enriching part of the sweepings 
by mixing them with the dung of horses and other animals collected daily 
in the streets of the city, so as to obtain a compost which was sold at 20 
crowns (21 fr, at pat) per ton at the shipping wharf. 

The remainder of the sweepings, after hiving been roughly sepa- 
rated from pieces of glass, tins, and similar objects, was incinerated in 
continuous furnaces alight, composed of 3 batteries. During the 4 years 
of the war the average heat value furnished by the sweepings was 1 400 
calories, which corresponds to 1 / 5 of that furnished by good coal. The 
thermic power obtained daily was equal to that of a coal plant consuming 
180 to 200 quintals of coal daily and gave an electric energy of 875 HP 
which was used to supplement the central electric station of the city. 

The slag (vitrified ashes) taken from the kilns is immediately plunged 
while incandescent into water so as to yield a fragile mass more or less 
pulverised. After sifting, the finest part is used as manure ; the coarser 
part is used for buildings of reinforced concrete and for making concrete 
bricks. 

The fine slag has the following percentage composition ; — Lime 40.5 ; 

Silica 18 ; Alumina 6 ; Ferric oxide 4; Magnesia 3.6 ; Phosphoric anhy- 
dride 1.03 ; Chlorine 0.26. It corresponds therefore to a tetraphosphate 
and can be used as an excellent phosphate of lime fertiliser : it has been 
sold to farmers at 3 crowns 3.15 fr. per ton. 

To derive a real manure, Ing. Sauli a^ded to the incinerator the 
" crematorio ” that is to say the industry that utilises the bodies of 
animals, meat seized as unfit for consumption, the bodies of stray 
dogs, etc : altogether 1 ton of such refuse is collected in Trieste daily. 

|8S4-m] 
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The animals are skinned, cut in pieces and boiled in a autoclave. The 
products are fats used in soap factories, meat meal which is used for 
fattening (chiefly pigs), and as manure : the hopes are broken, ground to 
powder, and used as manure ; with the broth, which is very thick and 
contains much colloid and nitrogenous matter, is mixed powdered slag, the 
mixture is caked and sold as manure and contains 41 % of slag ; 1.1 % of 
nitrogen; 1 % of phosphoric anhydride ; 0.5 % of potash ; it sells at 20 
crowns a ton. To make this manure more nitrogenous, meat meal, which 
contains 8 % of fat ; 56.97 % of organic nitrogenous matter; 20 % 
of ash, is added. The bone meal is not sold pure but is mixed With an 
equal part ot slag : an excellent complete manure is thus obtained having 
the following composition : - - 13.13 % of organic nitrogenous matter 
17.35 % of phosphoric anhydride; 9.84 % of silicates; 20% of lime. 
The broth or the colloid liquids contains 43.69 %of animal nitrogenous 
substance, corresponding to 7 % oi organic nitrogen. All these manures 
are very much in request, especially for kitchen garden use. 

82b - Green Manuring with Perennial Vetch ( Vida atropurpurea) in the 

United States. — See No. 8 78 of this Review. 

827 - The Origin of African Phosphates. — faereoa, p , in L ’Echo de * Mints et de 

la MHallurgte, Year XI*V1I, No 2628, pp 334-33‘> Paris, June x, 1919 

Information regarding the origin of oolitic phosphate beds in the 
north ot Africa stretching irom the Mediterranean to the Great Atlas. 

The whole of the zone has been 0 fleeted by the alpine movement, of 
which the folds, through the Apennines and by the Calabro-Sicilian arc, 
enter Northern Africa at Tunis and through the folds of the Spanish 
Penibitic range enter at Tangiei -Ceuta, the two extreme arcs being 
united by the tectonic axis ot the North African alpine movement con- 
stituting the southern spur ot the great anticlinal ot which the huge arc 
disappeated in the Pliocene age and produced the Western Mediterranean. 
Excludingthe western region of th Croat Atlas in Morocco and some zones 
in Spanish Africa where primary formations are mot with, the entire area 
of North Africa, more than 1 500 km in length by 300 km. in width, 
is almost entirely occupied by secondary formations, chiefly cretaceous, 
which in the form of a great basin lying east to west forms a bed to 
eocene strata, the residue from the disintegration of which indicates the 
extraordinary pluvial and fluvial erosion which has affected them. The 
nvmimulitic strata of the Suessonian group appear at Tunis and, with 
gap^- due to intense denudation, extend in a westerly direction towards 
the mountains ot Anghera to the south of Tangier where they curve to 
the north and connect, under the Straits, with the Spanish nummulitic 
formation ot Cadiz and Malaga. The eocene strata are sometimes overlaid 
by miocene, and at certain places btlow the quaternary, volcanic roiks, rare 
to the east and north, become very abundant to the w T est, especially in 
the region of Melilla . 

The tertiary earthy phosphates ot Tunis and Algeria aie found in 
the lower Stfessonian. The average Tunisian analysis shows 60-68 % of 
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tricalcic phosphate, 12 % of carbonate ot lime and magnesiay 1 to 2 % 
of iron and alumina, a little fluoride of calcium (sometimes 6 %), 6 % of 
silica and 4 % of water containing organic mutter. 

The beds of phosphates are met with interstratified with lumachel 
limestone. The deposits were formed on a sea shore or in a shallow sea ; 
they are of sedimentary or pseudo-sedimentary origin, marine organisms 
and chemical action of the sea having evidently helped in their formation. 
Moreover, after immersion the lower beds have been enriched by phos- 
phate of lime dissolved by atmospheric water and brought down from 
higher beds ; in a similar manner deposits of flint have been produced sim- 
ply as concretions of gelatinous silica dissolved by rainwater from felds- 
pathic rocks, or from strata formed by organisms with siiicious skeletons. 

Phosphate is such an active substance* that, when free, it combines with 
lime, forming rapidly porcclain-like concretions round the first particle 
met with ; if it is organic and is embedded in mud, the two catalytic 
forces unite, increasing the original microscopic spherula by successive layers, 
and giving the marly rock an oolitic appearance, and finally it may become 
an incoherent oolitic phosphate or bed of phosphate like those of Tebessa 
(Algeria), where the chief layer is 3 m. thick, or those of Gafsa (Tunis) 
where the 2 layers worked measure 3 m. and 2 m., if the phosphate 
of lime is sufficiently abundant, so that the spherical grains, developing 
and becoming compressed, are' able to displace the mud or the earthy 
rock in which they He . At the Metlaoui mine in the Gafsa deposit the 
total thickness of the phosphate bc*ds is 7 m. in a formation of 27 m. 

828 - Phosphate of Lime Resources in Egypt.- The Board of Trade journal, v oi cn 
No. 1167, p. 485. London, April 10, 1910. 

Deposits of phosphates occurring as beds in sedimentary strata are 
widely distributed in Egypt. They are very similar in character to those 
of Algeria and Tunis, and present a field of considerable economic import- 
ance. The land now let under mining lease forms a very small proportion 
of the total area known to contain phosphates, so that there is ample op- 
portunity for prospecting enterprise. The localities in which phosphate 
is at present being mined art : — The Safa j a district near the Rtd Sea 
coast ; the Kossier district near the Red Sea coast ; and the Sebaia 
district on the east bank of the Nile The production for the past nine 
years was as follows : — 


Year 

Metric tons 

Year 

Metric tons 

Iqio 

2.397 

1915 

- 82.99S 

ion 

12.012 

1916 * 

125.008 

1912 

70.918 

19 X 7 

115-732 

1913 

104.450 

I0l8 

31-147 

1914 

71-945 
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The rock phosphate is either shipped raw in bulk or manufactured 
into a finished fertiliser, of which two kinds are at present made in Egypt, 
namely, “ Ephos basic phosphate ” and “ Tetraphosphate ” ; these are 
exported in bags. 

Prior to the war the greater part of Egypt’s phosphate production 
was shipped to Japan, which took 75 565 tons in 1914. During hostili- 
ties the quantity exported has fallen owing to high freight rates and the 
impossibility of obtaining sufficient 4 shipping for the purpose. In 1916, 
for instance, only 20 526 tons were despatched, of which 17 521 were di- 
vided between the United Kingdom and the British Colonies. The phos- 
phate mines have, nevertheless, been kept working, though on a reduced 
scale, and the bulk of the ouptut is now in stock awaiting shipping faci- 
lities. 

The quality of the rock phosphate varies considerably and may be 
roughly divided into three grades : — 



Tric«lclc phosphate 

Iron and alumina 


Per cent. 

Per cent. 

(I) 

( 0 0 

3 00 

(2) 

64 0 

2 73 

( 3 ) 

70 0 

1 5 o 


The phosphate produced in the Nile Valley is the lowest gtfWe, and is 
shipped from the port of Alexandria. The Red Sea districts produce the 
better qualities, which are despatched from the ports of Safaja and Kos- 
sier. Port Safaja is a deep-water anchorage, and has an installation for 
rapid mechanical loading. 

Superphosphate has not yet been made in Egypt owing to the high 
cost of imported acid. The imports of superphosphate into Egypt have 
latterly been as follows : — 


Metric tons Metric ton* 

1(,1 3 • • • 13 1-4 N 

3<iI/ l 3 5 27 y 3 25<> (3) 

829 - Moroccan Phosphates. — I. h. G., Moroccan phosphates, in Le Phosphate, Year 
XXVIII, No. 1282, pp. 106-X17. Paris, March 15, 1919. — II. Moroccan phosphates 
and the Gafsa Company, Ibid, t No. 1283, p. 132. April i, 1919. 

There are in Morocco in the El Boroudj region (a small locality 140 
kilometres to the S. S. E. of Casablanca) considerable deposits of phos- 
phate of lime extending from west to east for nearly 100 kilometres ’be- 
tween Dar Cliafai and Wadi Zem. These deposits, discovered in 1912, 
were for eighteen months examined by means of troches, galleries and 
shafts made by the Mines Department of the Protectorate. These works, 
which have at present only touched the deposits situated to the west of 


( 1 ) Cf. Intern \tion \l Institute of Agriculture, The International Movement oi 
Fertihsets , passim 
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El Boroudj, have shown the existence of a phosphate formation about 
50 m. thick containing several beds (of which 2 are 5 m. and 8 m. thick 
and represent over one thousand million tons of phosphate). 

That part of the deposits which is situated to the east of Boroudj 
(between this centre and Wadi Zem, for about 70 km.) has so far been the 
object of prospection which establishes the great probability of the con- 
tinuity of the formation, clearly found at Wadi Zem to be of the same 
character as at El Boroudj. Work is to be undertaken on this eastern 
part during 191Q. 

Considerable deposits both in extent and quantity are therefore in 
question. The complete study of the averages of the different layers 
has not yet been finished but everything seems to indicate that the de- 
posits are rich. The upper layer jaelds 65 % of phosphate and the regu- 
larity of the deposits, of which the larger are almost horizontal, with a 
slight dip of 4 mm. per metre towards the south east, warrants the hope 
of equal regularity in the phosphate content. 

The public sale by auction of the El Boroudj deposits may perhaps 
be held in 1919. 

380 - Spitlb)rgan Phosphates. — Kabot, C , in La Gtografia, VoU XXXII, No. 4, 
p 252. Paris, 1918. 

In Spitzbergen, according to the Aftenposten of Christiania, thj work- 
ing of the deposit of phosphates on Cape Thorsden in Isfjord has beeu 
resumed. In 1870, a Swedish company began working this deposit but had 
to close down shortly after. List summer work was recommenced by 
Norwegians and the arrival at Bergen of a ship loaded with 160 tons 
of Cape Thorsden phosphites is announced. 

831 - Artificial Phospatie Slag. — Bruno and Ronnet, in the Journal de la SociHi 
Naiionale des Agrtculleurs de Belgique , Year I, No. 5, P. 70. Brussel, 1919. 

During the course of their occupation the Germans manufactured ar- 
tificial slag (x) at Obourg near Mons The production corresponded with 
the maximum possible out-turn of a large factory of artificial Port- 
land cement. These artificial slags were obtained by baking a mixture 
of silicate ore (phonolite) brought from Germany, together with a poor, 
chalky Belgian phosphate. 

The greater part of the Obourg phospbatic slag was sent to Germany ; 
a maximum of one fifth might be sold in Belgium. 

The quantity recommended was 2 500 kg. per hectare ; only part 
of the fertiliser acted during the first year. The best results were obtained 
with potatoes in sandy soil. The analysis gave 11.5 % of phosphoric acid 
of which more than halt (6.5 %) was soluble in weak citric solution. It 
contained also 2.4 % of potash soluble in stjpng acid. 


(1) Stt R Miy 1019, No 572 (Ed 1 
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832 - Alsatian Salts Of Potash* — 1 . Beattverib, J., Revue d' Afronomie, 8 c*cond part, 
1 Potash ‘ Revue qtiUrale des Sciences pures U *pphquie% Year XXX, No. *3, pp. 4 **- 
412, Paris, July 15, 1919 — IT Communtqui du Bureau provisoire At Vente de In 
* Potasse d* Alsace. Mulhouse, July 10, iqiq. — IIT Bouctot ^Member of the Par- 
liamentary Commission on Potash), The potash question. Bulletin de V Association Ilalo* 
franvaise d'expansion fconomt que, Year II, No. xx, pp. 20-^0. Paris, Mav, 1919. — IV. 
Minxst&rb de l* Agriculture et du Ravitaxllembnt, Notice to Agiiculturists regarding 
the Sate oi Alsatian potash fettihseis. Journal Offictel de la Rtpubhque frantatst, 
Year I, No. 4, p 180. Paris, Jan 5, 191 q — V. N. On the subject of potash. L'EmraU t 
Year XXXIV, No ft. po. i^n6 Ullr, Tifly 18, ioin. 

I. Ill 1004, Vogt, an Alsatian prospector, searching for coal or oil in 
the forest oi Wittelsheim to the north of Mulhouse, discovered a magnificent 
deposit of potash salts similar to those of Stassfurt. By 1906 Vogt had 
made 42 borings. The Germans went on boring and ascertained that the 
Alsatian desposit extended across the Rhine on the right bank of that 
river. In 1914 the deposit was divided into 4 groups : 3 German and 
1 Franco- Alsatian. Of the 2 jo sq. km. marked out, the Germans held 180 
and the French 60. The Germans had 42 millions of capital invested, 
Franco- Alsatians 40 millions and the Government of Alsace-Lorraine 7 Yi 
millions. Only the German concessions were worked and produced only 
200 000 quintals in 1913, against 12 million from Stassfurt. 

An estimated value of 50 thousand millions is eertainly not too high 
for the Alsatian potash deposits. When the war broke out the shafts 
sunk were almost all ready for exploitation and owing to the ^feirity of 
the product they might have yielded in 1917 almost the same amount 
as central Germany, which considerably exceeded the French consumption. 
Measures have been taken since the beginning of 1919 to furnish French 
agriculture with as much Alsatian potash fertiliser as it needed, without 
administrative formalities. Already, during the early months of IQ19, 
there was an output of 3 000 to 6 000 tons of Alsatian potash per week. 

II. — The mines of potash salts in Alsace are situated in the plain of 
Upper Alsace between the villages of Wittenheim, Wittelsheim, Staff elf elden, 
Bollwiller and Ensisheim. The potash salts are found in two beds separated 
by 20 m. of rock-salt. The lower bed, the only one worked, is the more 
important and cease? at a varying depth of 450 m to 680 m.; it has a thick- 
ness of 2.5 m -5.5 m. over an area of 200 sq. km. 

According to the estimates of official geologists this bed alone contains 
two thousand million tons of potash salts, equivalent to 300 million tons 
of pure potash, or several hundred times the annual pre-war world consump- 
tion. The two beds of Alsatian potash are composed of sylvinite, that is 
to say of a mixture of sylvine (chloride of potassium) pure and crvstallised 
and of rock-salt (chloride of sodium). At present 17 shafts are worked 
and others are under construction, so that the annual production can be in- 
creased to 1 200 000 tons. These shafts furnish two qualities of salt of 
different value : crude sylvinite, or sylvinite (kainite) containing IQ to 
25 % of chloride of potassium, and rich sylvinite (manure salt) containing 
32 to 35 °o of chloride of potassium. These two salts are placed on the 
market crushed but untreated : after factory treatment, required for 
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concentration, they attain a purity of 80 to 95 % of cliloride of potassium 
and constitute commercial chloride of potassium. The tabular statement gi- 
ven below indicates concisely the average composition of the three salts : — 


, 

Chloride 
of potassium 
(K Cl) 

Pure 
potash 
(K. O) 

Cloride 
of sodium 
(Na Cl) 

Sulphate 
of calcium ! 
(CaSO«) 

Insoluble 

Silvinitc (Kalnite) . . . 

Rich SiMnite (Manure 8alt) 
Chloride of potassium 

19 to 25% 

12 to 35 

80 to 95 

12 to 16 °/ 
20 to 22 

50 to 6 > 

60 to 66 °/ c 

50 to 55 

4 to 10 

2 to 5 % 
2 to 5 

I to 2 

10 to 12% 
9 to 12 
negligible 


The following is the composition of rich sylvinite of Alsace : — 



| oi Potassium . 

15% 

Chloride j 

J of Sodium 

51.58 


of Magnesium 

0 18 

Sulphate j 

\ of Calcium 

2 78 

1 of Magnesium . 

traces 

Water . 

. 

0 70 

Insoluble 


9 76 

Pure Potash (K.O) . 

20 to 22 


III. — On the eve of the war, France and Germany cultivated ap- 
proximately the same area : the former 24 million hectares, the latter a 
little less than 27 million. But the yield was very different. German soil 
produced, in the period 1910 to 1914, 21 3 quintals per hectare of wheat, 
while French soil only produced 12 9. Intensive use of chemical products 
explain this enormous difference 

In 1910, in the German Confederation, 486 million marks (600 million 
francs at par) wa<* paid for ^0 million quintals of fertiliser. Germany 
alone consumed 50 % of the world's supply of potash, while 25 % went 
to North America and the remainder to other countries. The quantity 
used per hectare is 7 kg. in Germany, 4.5 kg. in Belgium, 1 kg. in England 
and 0.5 kg. in France (1). Thus in the whole world 1x9 000 tons of potash 
were used in 1895 and 1 no 000 tons in 1913, or 10 times as much ; on 
the other hand during the same period the progress of German consumption 
was in the ratio 1 to 75, while that of the above mentioned countries was 
only in the ratio 1 to 24. The return of Alsace to France may reverse the 
position. Indeed, to give an idea of the importance of the exploitation 
expected for Alsace alone, the programme for 1922 is as follows : 

Production : 500 000 tons of Fotash (K*0), or 2 400 000 tons of crude 
salts, 8 000 per day. 


(1) A 'cording to the TntirmtiotrU Institute of Agriculture, Production <tnd Consump 
tton of Chemical Manun s tit the World, 2nd I>1 Rome, 1914 (Pd) 


[«**] 



834 


MANURES AND MANURING 


Distribution of utilisable potash, proportional to the consumption in 
1913, according to the traffic on railways and internal canals : — 


France - 40 000 metric tons 

Italy 7 000 

Switzerland 3 000 


Total ... *50 000 (about) 


There remain _ 410 000 tons for French ports or the Rhine: — 


North America 


300000 tons 

The Netherlands 


40 000 

Great Britain • 


30 000 

Belgium .... 


10 000 

Scandinavia. . 


30 000 


Total . . 

tioooo (about) 


This programme would require the construction of 8 or 9 factories at 
a cost of 20 million francs. 

IV. - — The official sale prices are as follows, on truck at Mulhouse, 
loaded in bulk: 

Kainite containing 12 15 % of potash (K 2 0) : 0.21 fr. per unit of potash. 

Manure salts containing 20 - 22 % of potash : 0.265 * r - P er uniti4gj: potash. 

Chloride of potash containing 50 to 60 % of potash : 0.375 fr. per unit. 

The invoice depends on to the strength in potash determined when 
leaving the sale office. 

V. — The author notes the disadvantages of the present arrangements 
for the sale of Alsatian potash salts and projxises an arrangement with 
the 41 Kalisyndikat ” regarding quantities and exports. He thinks that 
the representatives of the “ Kalisyndikat *\ are disposed to consider the 
ways and means which will enable the two great sources of the world's 
potash to realise normal and sure profits. 

For the next two or three years the Alsace mines will be able to yield 
annually the above mentioned 500 000 tons of pure potash. With such 
a supply it would be possible, by means of well equipped and well directed 
advertisement, to double or treble French consumption while leaving* 
plenty of scope for exportation. 

833 - Research on the Fertilising Value of “ Kalikalk*’, a New T otash Fertiliser, 
in Sweden. — SOdbrbmtm, 11 G, in Mt’ddtlande, No. 163, fran Ccnhalanstalten fdr 
io sokvfctndet pd Jordbtufrsonvddet, Stockholm, 1918; bumnurised by CRI 9 TRN 3 EN 
H R in rtddsknfl for PlanleavL Vol. 26, Part 1, pp. 186 187. Copenhagfii, iqig. 

A potash fertiliser is now sold in Sweden under the name " Kalikalk " 
(lime potash) which is made by crushing together felspar, limestone and 
gypsum, the mixture being then calcined at a temperature of 1I50°C. 

The author has tested the value of 3 samples of “ Kalikalk ” containing 
varying proportions of its ingredients. The potash (K a O) content was 
between 5.4 and 5.8 %. Out of too parts of potash 74 to 98 were soluble 
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in 4% hydrochloric acid and 52 to 71 % in distilled witer. Besides 
potash, u Kalikalk ” contains about 37 % of silicic acid, about 33 % 
of lime, about 10 % of clay, 8 to 10 % of sulphuric acid (S 0 8 ), 0.75 to 2 % 
of magnesia, 1.75 % of soda, 0.20 to 1.75 % of oxide of iron The ferti- 
lising value of the 3 above mentioned samples of “ Kalikalk”, compared 
with that of sulphate of potash, was tested on oats grown in glass cylin- 
ders containing about 9 kg. of peat mould very poor in potash. As funda- 
mental fertilisei 13.5 g. of carbonate of lime, 7.26 g. of basic slag, 4.5 g. of 
Chile saltpeter, ig. of sulphate of magnesium and ig. of chloride of sodium 
were placed in each cylindei. The amounts of “ Kalikalk ” added were 
1.5 and 2g. for each cylinder. 

Rnsui/rs. — On the whole the tests have shown that the potash in 
" Kalikalk ” has an excellent fertilising effect, as was expected from the 
chemical analysis of this new fertiliser. “ Kalikalk ” had even a some- 
what greater fertilising value than suiphate of potash and had a particularly 
good effect on the yield of grain. The respective fertilising values of the 
three different samples tested were approximately equal. 

834 - The Present Condition of Nitrogen-Fixation as regards Fertilisers. — whit r, 

A. W (I,t. Colonel. Research Technical Division, Nitrate Division, Ordnance Department, 
Washington. D. C.), in The Journal of Industrial and Engineering Chemistry , Vol XI 
No. 3, pp. 231-237 f 3 Diagrams. Baston, Ta , March 1, 1919. 

Fixed nitrogen in some form is an essential constituent of all the 
higher animal and plant organisms. vSmcc gun-powder came into general 
use, fixed nitiogen in the form of potassium, sodium and calcium nitrates 
has been of prime importance in warfare. The ammonia resulting f 10111 
the destructive distillation of coal has been reco\cred, and used in the 
chemical industry for more than a century. Flee nitrogen foims nearly 
80 per cent, of the air, but it cannot be utilised in this state, and though 
the chemist has known for many years how r to combine this inert gis 
with other compounds in liis laboratory, it is only within the last twenty 
years, that the fixation of nitrogen has been lecognised is an industrial 
as well as a scientific problem. It was v Sir William Crookks who in i8qK 
called attention to the diminishing supply of Chilean nitrate and the pos 
sible famine that might ensue, as the result of the lack of nitrogenous 
fertilisers. 

It is the first step in nitrogen fixation which is the most difficult. 
The nitrogen molecule, as it exists in the air, is very inert, and becomes 
active only at high temperatures, or in the presence of some activating 
subtances known as catalysts which accelerate and facilitate the chemical 
reactions without, however, taking any part in them. The present in- 
dustrial processes may be classified as follows : 

1) The Arc Process, for the direct combination of the nitrogen and 
oxygen of the air to form nitric oxide, which subsequently ~by oxidation 
with air and combination with water form§ nitric acid. For this process 
are required about 10.5 h. p.-years of electric energy per ton of nitiogen 
fixed as nitric acid per annum. 
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2) Cyanatnide Process involving : — 

(а) The production of calcium carbide through reaction between 

lime and coke in an electric furnace. * 

(б) The interaction of calcium carbide and pure nitrogen at red heat 
to form calcium cyanamidc. 

(c) The decomposition of cyananiide by steam under pressure to 
form ammonia 

(d) The oxidation of ammonia with air and combination with Water 
to form nitric acid. The power required by this process is approximately 
2.5 h. p -years per ton of nitrogen converted to nitric acid per annum. 

3) The Aluminium miride process, in which the aluminium nitride is 
made fioni aluminium oxide, coke, and nitrogen heated to a temperature 
of perhaps 1800° C. in an electric furnace. This process has not been de- 
veloped far enough to show its ultimate power requirements, but it is 
approximately in the same class as the cyanamide process. The alumi- 
nium nitride after formation may be decomposed with steam, or dilute 
caustic solutions, yielding ammoma and regeneiating the alumina. 

4) The direct synthetic ammonia process , usually called the Haber 
process, wherein nitrogen and hydrogen are combined in the presence of 
a catalyst at temperatures of from 500° to 6oo° C. under a pressure of xoo at- 
mospheres or more. The ammonia made by this process is then oxidised 
and converted into nitric acid. Electrical energy is not necessary far this 
purpose and the total power requirements are only about h. p.-year 
per ton of nitrogen fixed as nitric acid per annum. 

5) The Cyanide Process , wherein a mixture of sodium carbonate and 
coke, with iron in small quantities, is heated in a stream of pure nitrogen 
to a temperature of approximately iooo°C., resulting in the formation 
of sodium cyanide, which may be decomposed with steam in order to yield 
ammonia. The power lequired by this process is about as much as is 
needed by the Haber process. 

It will be seen that only the arc process forms nitric acid directly; 
all the others yield ammonia as their initial product. The ammonia may 
be oxidised to nitric oxide by air in the presence of a catalyst (usually 
platinum), working at 750° to 850° C. This oxidation process requires 
very little external energy. 

The accompanying table, which has been drawn up from the diagrams 
of the writer, shows how the production of inorganic nitrogen compounds 
increased during the war in different countries during 1909, 1913 and 
1917 ; the increase is expressed in tons of nitrogen. 


World Nitrogen Production m Tons. 


ChtU sodium nitrate : — 


1909 

1913 

19x7 

United States 


46 000 

86000 

15S 000 

Germany 


lOI 000 

120 000 

— 

The Allies 


I si 000 

1 76 000 

208 000 

Other Countries .... 

Totals. . . 

398 999 

383 999 

9 OOO 

313 M# 
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As ammonia, by-product cf coke oven: — 





United States 

$1 300 

40 000 

76 000 


United Kingdom 

75 000 

97 000 

11 2 000 


France 

11 800 

17 000 

23 000 


Germany 

72 000 

102 000 

1 50 000 


Italy ' 

1 

( 

30 000 


Russia j 

> 31 000 

87000 ? 

7 000 


Other Countries j 

1 

( 

63 000 


Totals .... 

tit mi 

>41 ••• 

491 499 

in. 

As Calcium cyanamide: — 





United States 


12 000 

1 2 000 


Germany ... 

10 000 

1 2 000 

1 10 000 


Italy ... 

. / 

1 2 000 

10 000 


France and Switzerland . ... 1 

\ 

— 

j8 ouo 


Austria 

J 

1 0 000 ' 

- 

lu OOO 


Sweden and Norway ( 

\ ) 

— 

8 000 


Other Countries 

1 f 

I<) 00(1 

8 000 


Totals. . . . 

M Ml 

Sft 999 

189 999 

IV. 

As product of electric arc process: — 





Sweden and Norway 

5 l >‘>o 

J 0 500 

31 000 


Other Countries 

- 

3 300 

3 ono 


Totals. . . . 

ft III 

29 999 

34 999 

V. 

As product of the Haber synthetic process : — 





Germany 

- 

8 000 

114 000 

VI. 

As product of other processes : — 





Germany 

— 

— 

59 Ooo 


Summary : 




1. 

As Chile sodium nitrate 

298 099 

382 999 

312 999 

11. 

As ammonia, by-product of coke ovens . . . 

til 999 

343 999 

491 999 

III. Cyanamide process 

29 999 

36 999 

189 999 

IV. 

Electric arc process 

5 999 

29 999 

34 999 

V. 

Haber aynthethic process 


8 999 

114 999 

VI. 

Other processes 



39 999 


General total. . . . 

635 999 

898 999 

1 296 999 


This Table shows (i) that, leaving out of consideration the Haber 
synthetic process, which is exclusively employed in Germany, the two 
processes that have had the greatest industrial dev elopment are the elec- 
tric arc and the calcium cyanamide processes. 

The electric are process, however, only furnishes about 3 % of the 
nitrogen necessary, in the form of inorganic compounds, for the world's 
industries. Experts state that, in order to obtain good economic results, 

(i) The writer only claims approximate accuracy fb*his diagrams : Cf. Inters. Inst, of 
Agriculture: Production el consommation des cn^rais chimiques dans le monde , 2nd. Edit., 1914; 
Mouvement international des engrais et produits chimiques utiles d V agriculture , passim . {Ed,), 
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it is necessary that the electrical power should be very cheap. Some Basest 
that the price should not exceed 12 dollars per h. p.-year, others say it 
must be as low as 8 dollars. Though there are attractive theoretical poa* 
sibilities for increasing the efficiency of the arc process, it is dear that 
really large plants can only be established in regions like Sweden and 
Norway, where the natural conditions of the country permit of electric 
power being produced at a low cost. 

The caldum cyanamide process also requires large quantities of elec- 
trical energy, but only one-fourth as much as the arc process. It needs 
as raw materials large amounts of pure limestone and coke. It is, however, 
an interesting fact, that this is the process that has most developed, especi- 
ally in (ferniany, during the war. While many metals, on being heated 
in nitrogen, yield nitrides from which ammonia is easily obtained, alumi- 
nium nitride has received most attention, because of the possibility of 
using the alumina, which remains as a by-product, for the aluminium 
industry. The commercial developments of the past have not been suc- 
cessful, and though more is hoped from the installations now being tested 
in America, it must still be regarded as rather an unproven process. Like 
the arc process it requires much electrical energy. 

The cyanide process does not require electrical power and uses as its 
raw materials sodium carbonate, coke, iron and pure nitrogen. The iron 
is always recoverable, and if the cyanide is converted into ammonia under 
proper conditions, the sodium carbonate can also be recovered. This 
process has been carefully studied by the United States Govcrmfllnt and 
by several American corporations during the war, because it does not 
require a large amount of electrical power, but its commercial possibili- 
ties have not yet been established. At present, this process involves much 
capital, labour, and heavy repair costs, but must not, however, be condem- 
ned in its present immature form. 

The direct synthesis of ammonia from nitrogen and hydrogen has 
been much developed in Germany, and the name most frequently associated 
with it is that of Habkk. The reaction between nitrogen and hydrogen is 
extremely simple to write, but veiy difficult to carry out economically. 
To do so involves the solution of many problems which may be divided 
into the following groups 

1) preparation ol pure nitrogen ; 2) preparation of pure hydrogen ; 
j) preparation and preservation of catalyst ; 4) construction of plant, which 
must work at a high temperature and under high pressure. 

The arc process alone directly fixes the atmospheric nitrogen with 
the oxygen associated with it in the air ; in all the other processes, it is 
necessary first to separate the nitrogen from all the other gases present 
in the air. The liquid air process most satisfactorily solves the problem 
of obtaining sufficient pure nitrogen in a cheap and reliable manner. A 
nitrogen column, as delivered to the United States plants, has an hourly 
capacity of 20 000 cu. ft. of dry nitrogen with less than 0.1 per cent oxygen 
or an expenditure of 180 h. p.-hrs. 

In order to obtain synthetic ammonia, not only nitrogen, but also 
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hydrogen is required ; that is to say a mixture of the two gases containing 
75 % hydrogen by volume is needed. Hydrogen is formed as a by-pro- 
duct in the electrolytic preparation of soda or caustic potash, but the ex- 
pense of collecting and purifying it is considerable. Hydrogen and oxygen 
can also be made by the electrolysis of water, but it is difficult to find 
a location where both gases can be used to advantage. Hydrogen can be 
obtained by the action of steam upon red-hot iron, and by the water-gas 
reaction wherein steam reacting with coke produces approximately equal 
volumes of hydrogen and carbon monoxide. By further reaction with 
steam on the carbon monoxide in the presence of a catalyst, approximately 
equal quantities of carbon dioxide and pure hydrogen are produced, so 
that for i volume of easily eliminated carbon dioxide, 2 volumes of 
hydrogen are obtained. Although this process necessitates a long and 
elaborate purification of the gas, manufacturers at the present moment 
seem inclined to prefer it to the other methods. 

As regards the future of the nitrogen fixation industry, the writer re- 
marks that it depends upon two factors, the demand for fixed nitrogen, 
and its price. These two factors are in part independent, and in part 
linked together, for a lowered price is certain to cause a greater demand. 
The principal demand of the last few years has, however, been for munitions, 
and the demand was an insistent one, whicli had to be met, regardless of 
price. On the other hand, the great normal demand for fertilisers has 
been restricted to a minimum. The largest demand for fixed nitrogen 
in the future will probably be for fertilisers, and the use of the latter will 
be very largely a matter of price. 

From 1909 to 1917, there was, roughly speaking, an increase of fifty 
per cent, in output for fixed nitrogen for each four-year period, but it 
is not probable that 1921 will show such a proportionate increase, although 
if all the resources of Chile, and all the facilities in the way of coke ovens 
now under construction, and all the fixation plants should be utilised, the 
year 1920 might well see a possible production of 25 per cent. mor£ than 
in 1917, when the war was at its height. 

What will be the cost of production ? The cheapest source of fixed 
inorganic nitrogen will undoubtedly be the ammonia from by-product 
coke ovens, and the cost of collecting it and putting it into marketable 
form is small. The coke ovens of the world can now produce more 
fixed nitrogen than the world used from all sources ten years ago. It is 
probable that Chilean nitrate could if necessary, be sold at lower prices 
than in former years. 

The fixation processes w ill therefore have to be prepared to meet pos- 
sible low prices. The cost of nitrogen in the staple raw materials, sodium 
nitrate and ammonium sulphate, varied in America from 2 dollars to 16 dol- 
lars per hundred pounds in the years 1900-1915. It is manifest that a 
process which is to produce a large proportion of the world's fixed nitrogen 
must be able to compete with these materials. Smaller factories may 
produce specialised products such as sodium nitrate and anhydrous ammo- 





W 

nia for which there is a demand, large in itself, but small in proportion to 
the world's total demand, 

Conclusions. — In competing with Chilian nitrate and coke oven am- 
monia, the cyanamide and arc processes arc both handicapped by the re- 
quirement of large amounts of electrical power. The same might be said 
of the nitride process, but this possesses a possible advantage in the re- 
covery of alumina as a by-product. The cyanide process labours under 
the disadvantage of small manufacturing units, but it needs little electric 
power, while 4 its by-products such as formates, are useful. 

The direct synthetic ammonia process presents great engineering and 
chemical difficulties, but has much possibility of future development. If 
an inventor could find a catalyst active at 3oo n 0. and allowing of the pres- 
sure necessary to the reaction to be reduced to 30 atmospheres, it would 
be possible to eliminate many of the difficulties which at present hinder 
the development of the process. There is no theoretical reason why such 
a catalyst should not be made, and its discovery would offer the possibility 
of cheaper fixed nitrogen than any heretofore known. 

835 - Transformation of Explosives into Fertilisers. — lissonb, s , in Le Industrie 

Chimichc , Year I, No. x, pi> 29-30 Milnn, 20 July, 1919. 

Unused explosives which fill military magazines may constitute very 
rich nitrogenous fertilisers as they contain much ammonium nitrate, but it 
would be dangerous to make them over as they stand to cultivator For 
this reavSon the Italian Government has employed Prof. F.Garelli, Director 
of the Laboratory of Industrial Chemistry of the “ R. Politecnico ” 
of Turin in studying how to transform explosives into fertilisers. 
For separating the nitrate of ammonia from the mixture Prof. GarELLI 
takes advantage of the great solubility of this nitrate in water. By add- 
ing a fixed quantity of water to the explosive mixture in special vessels 
and letting the tliick liquid settle, he obtained a dense solution of nitrate of 
ammonia which he decanted. To this solution he added and mixed pow- 
dered peat and after rapid drying lie obtained a fertiliser which he calls 
" nitrated peat ” and which has the following j>erceutage composition. — 
Water 17.8 ; Ash 18.8 ; Nitrate of Ammonia 42.8 ; Organic matter 
20.6. This fertiliser is a blackish powder and contains 16.4 % of nitrogen 
(7-5 % of nitric nitrogen ; 7.5 0/ 0 of ammoniacal nitiogen ; 1.4 % of 
organic nitrogen) plus 0.6 % of phosphoric anhydride and 1.8 % of 
potash. Its composition is therefore similar to that of nitrate of soda 
and can be used instead of the latter in manuring cultivated land. 

Experiments required for ascertaining the fertilising value of " ni- 
trated peat ” have been entrusted to Trof. Chtkj Gamacciho, Director of 
the provincial professorship of Agriculture at Turin, but the results of 
some experiments made in the Alba district already warrant the assert- 
ion that the new fertiliser has an effect about equal to that of nitrate 
of soda. 
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836 - The Manganese of Buie Slag and Its Effects on the Growth ot Wheat — mac 
Karovs, J. 3 . (Kentucky Agricultural Experiment Station) in The Journal of Industrial 
and Engineering Chemistry , Vol. XI, No. 4, pp. 332-3^5* 4 flg*. Easton, Pa., April 1 
1919. 

The objects of the experiments described in this paper were to study 
the effect of manganese on the growth of wheat under different conditions, 
and to find out a new source of this element for agricultural use. 

In the case of water cultures, a certain amount of manganese was 
found to stimulate the growth of wheat and increase the nitrogen content 
of the grain. With pot cultures, the best results were obtained by adding 
5 gm. of carbonate of manganese per 8.500 kg. of soil, that is to say, 
by using 0.028 per cent, of manganese. 

The writer examined some samples of basic slag which he found to 
contain an average of 5 per cent, of manganese, hence ho suggests that it 
is possible that some of the benefit to crops resulting from the use of this 
fertiliser on certain soils, may be due to this element. 


837 - Systematic, Morphologic, and Anatomic Study of the Ch/aenaceae in Mada- 
gascar. — GERARD, l*i lec, m AnmUs du MusSt colonial di ALvsulU, Yt,ir XXVII, 31U 
Half-year, Vdl. VII, Part I, pp, 1 1 35. bibliography of 34 publications Pans Mai* 

«dlle, 19x9, 

The author revises the still little known family of the Chlaenaceae, a 
family essentially of Madagascar, and of which the plants are chiefly orna- 
mental (very little is known of their uses). 

This family, in which 27 species were recorded before the present 
publication, now numbers 38 species, the author having described 11 
new ones. 

The author has finally adopted 7 genera which are Saicochlaena 
(5 species), Xeiochlamys (n), Leptochlaena (7), Schizocklaena (6), Rhodo- 
chlaena (5), Xylochlaena (2), Eremochlaena (2). 
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838 - The Chemical Constituents of Natural Rice and Polished Rice.— See No 870 of 

this Review 


839 - The Composition 0! the Fruit 0! Vttis hederacea (Virginia Creeper); the 
Oils Of these Fruits. — See No 994 of thw Review. 

8 to - Extraction of Arbutin and Quebrachite from the Leaves of Hakea lau - 

rina, — Bourqtjelot, E and II&ussby, t H, in Comptes Rendus de VAcadmie des 
Sciences, Vol. 168, No. 8, pp. 414-417. Paris, February 24, 1910. 

Hakea launna R. Br. (synon. H. eucalyptoides Meissn) is a tree 
of the family Proteaceae, native of Australia and cultivated in France 
on the Mediterranean coast. The authors have applied to the study 
of the leaves of this tree the biochemical method used for plants rich in 
tannin, that is to say extraction with boiling alcohol ; distillation of 
the alcohol , precipitation, almost complete, with sub-acetate of lead , con- 
centration of the extract under reduced pressure , recovery of tHe extract 
with thymol water ; estimation of reducing Sugar in this solution ; ro- 
tation found and successive addition of invertin and emulsin. The exa- 
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ruination of the figures obtained shows that the leaves 6f Hakea contain (i) 
Saccharose as is usual in all phanerogams ; (2) Two hydrolysable gluco- 
sides, of which one is arbutin ; (3) a laevo-rotary, non-hydrolysable element, 
quebrachite. 

The authors describe in detail the method of extraction of arbutin 
and quebrachite and finally remark that these two elements have already 
been found together in the leaves of Grevillea robusta A. Cunn., a tree 
also belonging to the family Proteaceae. 

841 - Study of the Biochemical Changes Hue to Environment — Rosenheim, o (Phy- 
siological laboratory, King’s College, London), in The Biochemical Journal , Vol. XXIX, 
Nq 4, pp 283 289 -f Bibliogiaphy of 14 References. London, December 1918. 

In his experiments, the writer found that the amount of chromogenic 
substance contained in the inflorescence of the edelweiss ( Lcontopodium 
alpinum) varies according to the altitude at which the plant grows. Thus, 
plants grown in London at an altitude of 80 111., contain only one fourth 
of the amount found in plants collected in the Alps at an average altitude 
of 2000 m. The chromogenic substance is probably a flavone. These 
facts illustrate the biochemical adaptation of alpine plants to changed 
environment, and speak in favour of the assumption that the biological 
significance of flavones in the plant consists in their protective action against 
the injurious influence of ultra-violet light. The growing season of al- 
pine plants coincides with the maximum intensity of chemical sunlight 
in the year, and the necessity of some protective mechanism of the living 
protoplasm against the injurious action of ultra-violet light is apjlftrent. 
The writer's experiments with other alpine plants (Saxifraga sp.. Dry as 
octopctala and Campanula pusilla alba) corroborated these results. When 
examined in February, a month in which the amount of ultra-violet light 
in London is extremely low, they contained hardly any flavones, whereas 
later, in July, the presence of flavones was easily detected. 

842 - Influence of Light on t'le Absorbtion by Plants of Organic Matter In the 
Soil. — Ceuri\n m. Besteiro and Michjx Durand, in Complin Rtndui dcVAcadtmic 
di'i Smntfs, Vol. CLXVTII, No 9, pp 7- 1 I’nii 4 -, Mauh , J919 

Research carried out on a light-demanding plant, Pisum sativum , 
with a view to the study of the problem, “have plants living in feeble 
light the faculty ot obtaining their carbon, which under the circumstance 
in which they live might be insufficiently obtained by the action of chlo- 
lophyll from carbonic acid gas in the air, by drawing from the soil a larger 
quantity of carbon contained in organic substances ? ” 

The conclusions drawn from the research are : - 

(1) The plants increased in dry matter by amounts proportional to 
the intensity of light to which they were* exposed. 

(2) The Toots as well as the parts of the plant above ground de- 
veloped proportionately to the light in which the plants grew. 

(3) The different individuals drew from the nutritive medium a 
quantity of glucose proportional to the intensity of light in which they 
were cultivated. 


[ 84 ** 4 *] 



b6taky 


843 


(4) The tome weight of roots absorbed considerably more glucose 
under feeble light than under strong light. 

(5) The same weight of the entire plant absorbed from the culture . 
medium a quantity of glucose appreciably the same under different 
intensities of light. 

For the pea, therefore, there is neither parallelism nor compensation 
between the absorption of carbon by the green leaves from the carbonic 
add gas in the air and the absorption of organic carbon by the roots from 
the soil. 

843 - Influence of Continued and Intermittent Action of Light and Heaton Growth 

— Jacobi, irrt^Nr (Bioluqim he Vcrsuth^an^tall der Akadtinie der Wih^ensthaften 

In Wien), in Akadrtmc der Wtiscmchaftcn in Wun Sttzun^betubte, Abteilung I, 

Vol 127, Part, 4 «nd 5 , pp 311 316, 3 % Vienna, 1 >18. 

The author submitted small p*ants of wheat (Tnhcutn vulgare) to 
the action of various physical agents considered as stimulating, such as 
continued and intermittent action of light and heat, action of mono- 
chromatic light, etc. 

He has observed the following effects exercised by these different agents 
on the growth of the plants:— 

Intermittent action of light or heat brought to bear on the young 
plants of wheat caused an acceleration in the growth followed by slowing 
down which brought it back to normal. Continuous and steady illumina- 
tion by means of white light and also steady darkening had no influence 
on the regularity of the rate of growth. 

Continuous illumination by means of monochromatic sources of light 
(blue, yellow, green), on the contrary caused irregular growth. The growth 
of plants submitted to monochromatic illumination is greater than that 
of etiolated plants, that is to say plants kept in continuous obscurity. 
Plants submitted to yellow monochromatic illumination attained the 
greatest height. 

844 - The Influence of Sunlight upon the Action of Stomata in Certain Gramineae.— 

Gray, F , and PriRcr, G J.(I,daud Stanf old Junior University, California) in American 

Journal of Botany , Vol VI, No. 4, pp 131-1*55 I 18 diagrams -}- Bibliography of 9 publi- 
cations. Lancaster Pa , April, 1919 

The writers give a short summary of the literature dealing with the 
mechanism of the stomata, and state that the study of these papers led 
them to make certain experiments which showed that the turgidity of 
the guard-cells is a necessary factor in producing and maintaining their 
elasticity, but that the direct agent controlling the opening and closing of 
the stomata is the sunlight. 

The writers then give the result of their experiments with wheat 
{Triticum vulgare ), cultivated oats (Avena sativa) , rye (Secale^ cereale) bar- 
ley (Hordeum sativum) and wild oats (Av$na fatua ). These gramineae 
were grown in a greenhouse under different soil and moisture conditions 
and with varying degrees of illumination, and were examined at various 
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stages of their vegetative growth. As a control, some of the same species 
were grown out of doors. 

It was found, that these gramineae react similarly but not identic- 
ally, under like conditions, for each species displays individual differences 
which partly explain the differences in needs and behaviour that are 
familiar to the practical farmer. Thus barley, wheat, and oats live under 
essentially similar conditions of soil and of moisture, while rye is best grown 
in drier and warmer localities. The following observations, however, 
apply equally to all the four species : i) the stomata open in the presence 
of light and close in darkness ; 2) increase or decrease in the amount of 
light, when it has reached a minimum intensity, will have a corresponding 
effect upon the width of the stomatal openings ; 3) the opening and clos- 
ing of the latter being accomplished by the changes in shape of the guard- 
cells of the stomata, a minimum amount of moisture in the soil is required 
by each species in order to produce and maintain the turgidity of the guard- 
cells, without which changes in their shape arc impossible. 

845 ~ Alteration of Cellular Exchange and Permeability at Temperatures near 
Freezing Point. — Fantanelli, E. (R Stazione di Palologia vegetale di Roma), 
in Atti della R. Accademia dei Lincel , Serie Quinta, Rendiconti, Classe di Scienxc /£• 
stche, matcmaliche e naturah, Vol. XXVIII, Fart. 5-6, i 8 t Half-Year, pp 205-209. 
Rome, March 2 and 16, 1919 

The author has deduced from previous experiments that the resistance 
of plants to cold is not in proportion to the concentration of the cel s%, 
nor to the acids or salts which it contains, but according to the proportion 
of sugar which the cell is able to retain during the cold period (1). 
The question was whether the sugar acted simply as a source of energy 
in respiratory combustion (2) or if it protected the protoplasm against 
eventual auto-digestion (3). 

With this object it was necessary to observe the alimentary exchange 
of the cell at a minimum temperature. But, as it had been ascertained 
that in aerial organs exposed to very low temperatures there was a rapid 
loss of water by transpiration it was suspected that one of the chief factors 
causing death by cold is the gie.it increase of the permeability of the plasm 
to water and liquids, all the* more so since it has been shown (Nageu 1861; 
Dixon and Atkins 1913 ; Maximov 1914) that plasm when frozen became 
completely permeable. To control the changes in permeability during 
the cold period it was therefore necessary to use organs which could be 


(1) See /?., Dec. 1918, No. 1340 — See also R ., Nov. 1918, No. 1217. {Ed.) 

(2 RespiraUon acts also at low temperatures at the expense of carbohydrates so 
long us theie urc any ( Author's note). 

(l) Ivanoff (1901), Failadin and KoSTYfSCHEW (1906), Dixcano (1912), Fanta- 
Nierxi (1914) have aluady shown that so long as a vegetable cell has sugar at its 
disposition it does not consume albumens, or rather that decomposition is compensated 
by synthesis ; but as soon as the sugar is exhausted autodigestion of proteins is noticed. 
Fsrmi (1912) also has made numerous contributions demonstrating the preservative or 
antiproteolytic action of sugar. {Author's note). 
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submerged under* water without loss of functional activity. The author 
selected the pulp (endocarp) of the tangerine orange (1 Citrus nobilis) which 
has the further advantages of being sufficiently large to furnish matter 
necessary for control, of having a homogeneous structure, of containing 
a minimum of dead cells, and of being prepared without suffering injury. 

One half of each fruit was analysed before being placed in the refri- 
gerator and the other half afterwards. 

As it was proved that separated quarters of orange froze at about 
— 6°C., in some scries of experiment the temperature was not allowed to 
go below — 5°-5C ; in one series of experiments the temperature was 
lowered until death resulted from freezing. The lowest temperature 
was maintained for at least 12 hours. Then the matter was at once exam- 
ined before the temperature had time to rise 

The results show that the cells of the endocarp of a tangerine orange 
subjected to cold at a temperature near that of freezng present : — 

(1) A progressive increase in cellular permeability indicated : (a) 
by a rapid emission of water from tissue kept dry ; (b) by exosmose from 
tissue placed in water. It is helped by certain substances, which rapidly 
penetrate the cell (glycerin, ethyl alcohol, citric acid, free alkali). 

(2) Rapid destruction of sugar, controlled by provision of substances 
which are capable of being absorbed and used in respiration (glycerin, 
ethyl alcohol, citric add) or by substances which hinder exosmose of 
sugars or of the intermediate products of respiration (sodium chloride, 
phosphate of potash, dtric add). Sugars present in the exterior liquid 
(saccharose, glucose) do not act in this way because they are not absorbed. 

(3) 'Considerable auto-digestion of proteins all the more important 
when the exosmose of soluble products of digestion is helped and the 
destruction of the sugars is more rapid. 

846 - Relation of Physiological Characters of Autumn and Spring Cereals to the 

Temperature and Periodicity of Growth Phenomena. — s< e No 866 <>j this 

Review. 

847 - Research on the Mineral Nutrition of Plants. -- maw- p , in Annnia * vim 

titut Pasteur, Vol XXXIII, No pp 140 171 i ^ 'Inbles, Bin? T\ms Mauh T910 

The author endeavours to determine what elements should be contained 
in a purely mineral solution capable of ensuring the complete growth of 
maize cultivated out of reach of microbes. 

The complete developmeut of maize can take place in a medium con- 
taining the 11 following elements N, P, K. S, Ca, Mg, Fe, Cl, Si, 
Zn, Mn, and in addition Na (the utility of which has still to be demon- 
strated) when this medium is prepared without being particulary careful 
of the purity of the water and the components which form part of it. Buf 
if some care is taken in selecting the commercial products used, and it 
distilled water of reasonable purity is used, it is found that the plant cannot 
complete its cycle of growth in such a purified solution ; to the n elements 
in the ordinary solution it is, in that case, necessary to add one or more 
elements which have to be ascertained and it is probable that these will 
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be found among those whose utility has already been admitted, that is to 
say aluminium (Al), boron (B), fluorine (F), iodine (I), and arsenic (As). 
A delicate question presents itself when the problem is attacked experi- 
mentally ; in what degree of concentration should the plant be offered these 
complementary elements ? In fact, the results given by a preliminary se- 
ries of experiments, in which these complementary elements were given 
in the form of sulphate of aluminium, borate of sodium, fluoride of sodium 
and iodide of potassium at a strength of Vseooo» showed the author that 
these 4 elements had been offered in too great strength. In a second se- 
ries of experiments in which the elements in question were given in the 
same form at a strength of V 10 oooo ^ author came to the same con- 
clusion. 

In a third scries of experiments he used the following strengths : — 
sodium arseniate Vbooooo'* sodium fluoride Vmoooo*' aluminium sulphate 
Vioo ooo sodium borate Vasoooo*’ potassium iodide Vwoooo* Suppressing 
one of the elements in the solution containing the n indispensable 
elements plus sodium and the 5 complementary elements, 5 other 
different mediums were prepared corresponding to the same number of 
sets of plants; finally a last set was given a nutritive solution using 
spring water and ordinary commercial products except in the case of the 
complementary elements. This third series of experiments included 
therefore 7 sets of plants cultivated respectively in the following 
mediums : — 

Lot I : • — Solution containing the 11 indispensable elements (plus 
sodium) and the 5 complementary elements. 

Lot II : -- The same solution leaving out fluorine. % 

Lot III : • — The same solution leaving out arsenic. 

Lot IV : * - The same solution leaving out boron. 

Lot V : — The same solution leaving out aluminium. 

Lot VI : — The same solution leaving out iodine. 

Lot VII (Control): — Solution with spring water containing onl} T 
the 11 indispensable elements. 

The determination of the dr> weight of the plants, of the water eva- 
porated by each plant, and of the water evaporated to produce 1 kg of 
dry vegetable matter, has led to the conclusion that boron, aluminium, 
fluorine, and iodine are indispensable for the growth of maize in the same 
measure as N, P, K, Ca, Mg, S, Ke, Cl, Si, Mn, Zn which gives a total of 
15 elements (leaving out Na the utility of which has still to be proved) ; 
the number ot elements of which maize is composed is therefore 18, count- 
ing C, H and O, the most abundant of all. 

As for arsenic, it is shown to be harmful. 

The author hastens to add that the composition of this “ complete 
solution ” cannot be generalised from the point of view of vegetable phy- 
siology ; it is probable only that the requirements of cultivated gramineae 
in mineral elements are much the same as those of maize, but it is certain 
that the cruciferae (cabbage) and leguminosae (peas, beans, vetch, lupins) 
do not grow well in a solution which is suitable for maize ; each family, 
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each genus of plants has its own particular requirements which have a bear- 
ing on the nature of the elements or on their degree of concentration in 
the nutritive medium. There are however some elements common to all 
the solutions which suit various plants, such are : — N, P, K, S, Ca, Mg, 
Fe, and possibly Cl and F : but it is not possible to affirm that the same is 
true for rare elements when it is noted that Mn and Zn play more or less 
the part of antidotes against poisons of alimentary origin. In this sense 
the elements of the solution can be classified in 2 categories ; the first con- 
tains elements of organisation, the second rare elements whose functions, 
still little known, consist in preventing poisoning due probably to the accu 
mulation of transition compounds during the changes which alimentary 
sub stances undergo. 

These observations only relate to the alimentary poisoning in maize 
due to privation of zinc or manganese ; there is nothing to prove that, under 
the influence of the same causes, plants of other kinds react in the same way ; 
in other terms there is nothing which warrants the deduction from these 
results that rare elements indispensable to one species are also indispensa* 
ble to another. It is even explicable that a definite chemical function can 
be ensured in the plant by two near chemical elements, which is to admit 
physiological isomorphism, but limited to rare elements. 

Finally, in the course of his research the author has noted that develop- 
ment is more regular with plants cultivated in solutions prepared with 
ordinary salts than in those prepared with pure chemicals ; a greater 
tendency to accidents of iodism is also observed in maize cultivated in so- 
lutions which are chemically pure. It seems therefore that pure solutions 
have certain defects which cannot however be attributed to the absence of 
one or more of the elements which are indispensable to maize since the plants 
of best growth reach as great weight as the control plants : in fact the author 
was able to eliminate these defects by placing small amrents of organic salts, 
(citrate of sodium and lactate of calcium mixed in equal weights ; humus ta- 
ken fiom a compost) in the nutritive solution. The results obtained in conse- 
quence of these very small additional amounts of organic matter indicate 
the beneficial influence of organic matter added to the mineral solution, 
but it has been shown at the same time tlvat organic matter is not indispen- 
sable, if seminal reserves, which are not negligible in weight as they 
amount to about 4 or 5 decigiammes in each grain, are excepted. 

If it is desired to assure good vegetative progress, it is a good thing 
to replace the ferrous sulphate in the nutrient solution by ferric sulphate 
so that the solution may not be too weak in free oxygen. 

848 - The Influence of Chlorides on the Growth of Certain Agricultural Plants.— 

I. Tottingham, W. K., A Preliminary Study of the Influence of Chlorides on the Growth 
of Certain Agricultural Plants, in Journal of the American Society of Agronomy, Vol. XI, 
• No. 1, pp. i-^2, 8 Tables, Bibliography of 81 publications. Lancaster, Pa M January 15, 
1919. — IT. Hendry, G W., Relative Effect of Sodium Chloride on the Development of 
Certain Kegumcs. Ibid. Vol. X, No. 6, pp 246-249. September 1918. 

I. A preliminary study of the influence of chlorides on the grouch of 
certain agricultural plants . • - A survey of the scientific literature dealing 
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with the physiological part played in the plant* organism by chlorine shows 
that the various investigators hold very different opinions. While some 
consider chlorine to be indispensable to the plants* nutrition, others regard 
it as useful, but not essential. Further, previous field and greenhouse experi- 
ments have proved that the effects of chlorides upon plants are extremely 
variable, and depend to a large extent upon the species, the type of soil, 
and the complex of factors considered as climate. The chlorides of the dif- 
ferent alkaline metals are not equally efficacious, but according to ^EATE, 
may be classed in the following descending order : — Chlorides of sodium, 
potassium, rubidium, lithium and caesium. The writer has studied the 
effect of the chlorides of sodium and potassium upon different plants 
growing in Knop’s solution in the greenhouse and, in certain cases, in 
the field. 

The introduction of potassium and sodium chlorides into water cultures 
but slightly affected wheat plants ( Triticum sativum) during the first five 
weeks after germination. Buckwheat [Polygonum Fagopyrum), on the other 
hand, was decidedly affected by the addition of these chlorides. Although 
the seed production remained apparently undisturbed, the length of roots, and 
the yield of dry matter were reduced. The radish (Raphanus sativus) in 
soil cultures in the greenhouse responded only slightly to the application of 
potassium and sodium chlorides together with a complete fertiliser. Under 
the same conditions, these chlorides had a favourable effect upon th^garrot 
(Daucns Carota) increasing the yield of dry matter and the percentage of 
sugars ; the reverse, however, was found to occur in the case of the parsnip 
(Pastmaca sativa). 

The sugar-beet (Beta vulgaris) gave the same general responses to 
chlorides as did the carrot when grown in the greenhouse. The chlorides 
greatly increased the yield in dry matter and the glucose content of the 
roots. Similar results were obtained from the application of common salt 
alone to beets grown in the field. 

The potato (S 'olanum tuberosum) j reduced increased yields of dry mat- 
ter in the tuber, when potassium chloride was applied in place of potassium 
sulphate. As regards the peicentage of starch, different varieties of potato 
responded differently ; in some it was decreased, while in others it remained 
unaffected. The results indicated that the variety of plant was more im- 
portant than the type of soil in determining this effect of the chlorides. In 
field crops, sometimes the chlorides produced a decrease in the dry mat- 
tei of the tubers without altering their quality (Triumph variety), while at 
others, no noticeable change was effected (Rural New Yorker). Sodium 
chloride applied alone altered the composition of the tubers but slightly, 
though it affected their quality seriously. 

Proceeding from the observed effects of chlorides upon diastase and 
other enzymes which act upon carbohydrates, the writer advances the 
tentative hypothesis, that the varied physiological responses of different 
kinds and varieties of plants to chlorides may be due to the regulation of 
enzyme activity by these salts. 

On the whole, it appears quite possible, that further investigation may 
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lead to the development of practical rules for the use of chlorides in agricul- 
ture, due account being taken of those crops injured by these compounds, 
and of climatic and soil conditions. 

II. Relative effect of sodium chloride on the development of certain le- 
gumes. — The visible effects exercised upon the plants by sodium chloride 
were as follows : i) retarded germination ; 2) retarded growth in height ; 
3) reduction in number of leaves ; 4) reduction in dimension of leaves ; 
5) delay in flowering; 6) reduction in number of root nodules; 7) re- 
duction in size of nodules ; 8) premature death. 

Of all the varieties used in these experiments the Lima bean (Phaseoltts 
lunatus) and the white tepary (P. acutifolius var. latifolius Freeman), 
were the most affected by the application of sodium chloride. The bean 
(Vida Faha), the black eye cowpea (Vigna sinensis), and the chickpea 
(Cicer arietinum), were less affected by sodium chloride than any of the 
other plants, which included in addition to those already mentioned, the 
following different varieties of beans : — " cranberry ", “ small white ", 
“ red kidney ", “ Lady Washington", “ pink ", " red Mexican ", “ bayo ", 
" blue pod ". 

849 - Influence of Fluorides on Vegetation. Gautier, a., and clausmann, p., in 

Comptes Kendus de I'Acadctnie des Sciences , Vol. 168, No. 20, pp. 976 982. Paris, 

May 19, 1919. 

The authors have previously established the fact that fluorine is always 
found together with phosphorus in living cells, that it is found in the tis- 
sues of all animals and plants and that it becomes localised in some of them ; 
this generalisation and this effective localisation have led the author to 
the conclusion that fluorine is necessary in the economy of life. As plants 
must ncessarily take this element from the fluorides and fluophosphates of 
the soil in which they grow, the authors have studied tip* conditions favour- 
able to this assimilation by the plant and what happens to different 
crops when enriched by, or deprived of, fluorides. With this object the 
authors have carried out a series of experimental cultures in large garden 
pots, comparing crops in soil as * free as possible from fluorine with crops 
in the same soil to which fluorine was artificially added ; after having 
tested several soils they finally adopted purified birch wood charcoal (after 
washing with acids and boiling water it contains only 1.87 mgm. of fluorine 
per kg. ; it is the only known medium almost free from fluorine) . This char- 
coal medium to which manure and arable soil were added has the following 
composition : — Washed charcoal, 1000 gin. (fluorine equal to 0.00187 gm.); 
AlgOg added in the form of gelatinous alumina, 120 gm. (FI =- o); chalk, 
730 gm. (FI ~ 0.002 gm.); humus 27.3 gm.; very fertile arable soil, bb gm. 
(FI = 0.007 gm.); CaHP 0 4 , 24 gm.; KNO s , 34 gm.; (NH 4 ) 2 S 0 4 , 30 gm. 
NaCl, 3 gm.; MgCO a , 68 gm.; MnCl 2 , 0.80 gm ; ZnCO a 0.07 gm.; Si 0 2 
(gelatinous), 17 gm.; FeS 0 4 , 180 gm.; Arscniate of soda 1.4 gm. This 
complete mixture, fairly permeable to water, 4 composed of indispensable 
mineral and biological fertilising elements, contained therefore only 
II mgm. of fluorine per kg. or 3.97 mgm. per pot. 





850 


AGIUCUI/nmAI, BOtANY 


Each kind of plant was cultivated in 3 pots; the first contained the char- 
coal medium of which the composition has just been given ; the second con- 
tained the same soil artificially fluorated, that is to say 300 mgm. of fluorine 
(77 times as much as in the first pot) were added in the form of fluoride of 
potassium ; the third pot contained ordinary garden soil to complete the 
comparison. 

Thirteen species belonging to widely differing families (Cruciferae 
Caryophyllaceae, Papaveraceae, I^guminosae, Gramineae, Chenappdiaceae 
Convolvulaceae, Boiaginac, Iyiliaceae, Com positae,Canabiaceae), were placed 
under exjieriment. The authors record for each plant, and respectively for 
each pot, the mean height of the plant the state of vegetative development, 
the weight of seed, dry weight, etc. 

The data show that out of the 13 species grown, 7 benefited by fluorine 
(cress, cabbage, Escholtzia, spinach, viper's bugloss, spttrrey, hemp); 
3 were unaffected (convolvulus, onion, rye) ; and 3 gave crops inferior to 
those of the control plants, (svveetpea, chickpea, centaury). 

Experiments in open fields and with other fluorides are now in progress. 

850 - Effect of Certain Compounds of Barium and Strontium on the Growth of Plants. 

— • McIIarguj., J. S (Chemist, Kentucky Agricultural Expel iment Station), in Journal 
of Agricultural Rti>carch,V 6 \.XVL, No 7 , PP- 183-194 -f 1 Plate Washington, February 17 
1919 

Although it has been known for more than a century that pliflfcts are 
able to extract appreciable amounts of the relatively insoluble compounds 
* of barium contained in soil, very little scientific investigation has been made 
to determine whether or not the compounds of this element have any 
special function in plant economy. Because the compounds of barium are 
poisonous when taken into the animal body, there appears to be a general 
impression that they would exert a similar influence upon plants. 

The writer has already shown, from the results of a former investiga- 
tion, that small amounts of barium < an be readily detected and determin- 
ed quantitively in the ash of tobacco, maize, potatoes, and a number of 
other plants grown under normal conditions in the field (1). The object 
of the present experiments was to determine (by growing plants in nutrient 
solutions) the effect of some of the well-known compounds of barium, and 
of the closely related metal strontium, upon the development of plants 
Barium and strontium carbonates, in the absence of calcium carbonate, are 
poisonous to plants, the former being the more toxic. On the other hand, 
in the presence of an excess of calcium carbonate, both apparently exerted 
a distinct stimulating influeiye on the growth of the plants studied, 
(eowpeas, oats, winter and spring wheat, soy bean and maize). 

Barium and strontium carbonates, when added to the sand in which 
the plants weie growing, accelerated the growth of the roots. Neither 
barium nor strontium compounds can be looked upon as important plant 
foods. The sulphate of barium is much more poisonous than the carbon- 
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ate. On adding to the sand a small quantity of strontium nitrate, there 
was a corresponding increase in the nitrogen content of the wheat. 

No barium compounds were found in the residue obtained upon evapo- 
rating 25 litres of drainage water collected from the drain-tiles on the Kent- 
ucky Station farm, which would indicate that the barium fouiid in plants is 
taken up on the spot by the roots of the plants. *» 

851 - Physiological Effects of Copper on the Growth of the Vine. — See No. 91 3 

of fhfe Review. 

852 - The Influence of Phosphates on the Action of Alpha-Cro tonic Acid on Plants. 

— vSkimnkr, J. j. and Reid, i«\ R. (Bureau of Plant Industry, Washington), In American 
Journal of liotany, Vol. VI, No. 4 pp. 1 67-1 80, 6 tables, 8 figs. I Lancaster, Pa., Apiil, 1919 

The writers have studied the effect exercised by alpha-crotonic acid 
upon young wheat plants grown in nutrient culture solutions composed 
of calciiun acid phosphate, sodium liitrate, and potassium sulphate. 
They found that alpha-crotonic acid in amounts of 25 to 30 parts per mil- 
lion had a very injurious effect upon the growth of these plants ; that 
growth was reduced about 50 per cent, when the crotonic acid was used in 
amounts of 50 parts ]>er million, and 35 per cent, when the concentration 
was 25 parts per million. 

Further, phosphates were observed to decrease the hat infulness of 
alpha-crotonic acid. Where laige amounts of P 2 0 6 were present in the 
nutrient solution, the effects of the above-mentioned add were very much 
milder than in those solutions containing a small amount of P 2 () 5 . The 
substitution of Na a H 2 P 0 4 , Na 2 HP 0 4 and Na 3 P 0 4 for phosphate of cal- 
cium showed that each of these phosphate salts, regardless of their basic 
or add character, had an antagonistic action towards alpha-crotonic add, 
and seemed to prove that this action is due to the phosphate radical. 

853 - On a Spades of Bacteria Found in the Roots of Rocket {Diplotaxis eru .* 

COldcS ) — Pbrotti, R , iu. Atti lUlla R Accademta dti Linen, Sene Quinta, Rtndi- 
contt, (,lassi\ Sctenxe fisichc, mitcmaltche e nafutali , Vol XXVJIT, PI 9-10, rsl Hall 
Year, pp 333 IS. Romo, Miy 4 and ih, 1919 

The farmers of the Roman Campagna generally agree that the cruci- 
fer Diplotaxis erucoidcs D. C. (commonly called “ rughetta M ) fertilises the 
soil, for which reason it is used as green manure in gardens and orchards, 
where it grows in abundance. 

The author has sought out what foundation there is for this opinion 
and he has ascertained that a species of bacteiia is found constantly in 
the cortical layer of the roots of D. erucoidcs ; he describes it as follows : - 

Rods short, measuring 1.5 - 1.6 X 0.6 - 0.8 jx, more rounded at 
one end and frequently united, very mobile but very quickly losing power 
of movements, peritrichous. These* bacteria stain well with aniline dyes 
and they resist decoloration by Oram. They energetically liquefy gelatin. 
They are facultative anaerobes and do not form spores. This bacterium 
is neiher ammonifying, nitrifying nor dc-nitrifyiug nor does it fix nitrogen, 
at least under the artificial conditions of development under which it was 
placed. It is, however, certain that it lias energetic preteolytic properties 
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which would account for its normal presence in the roots of Diplotaxis 
where it induces or helps the movement of albuminoids in the plant ; it is 
also probable that it can attack insoluble carbohydrates. There is, 
therefore, reason to believe that synbiotic relations exist between the 
bacillus and the plant. 

I A 

854 - Pure Line Selection ot Cereals In the Province 0! Bologna and In the 

Roman Campagna, Italy. — Todaro, G., in L'ltalia ayicola, Year LVI, No. 5, 

pp. 129*146, 14 fig. Piacenza, May 1919. 

The more important results of the wotk of selection carried out by the 
author in the above-mentioned regions are briefly as follows : — * 

Wheat. — Lines or kinds of the type “ Rieti 99 There are 3 kinds 
designated by the following genealogical formulae : •— 

1 ( 2 ® - 3 ( i2 «“m) 

The first number outside the parentheses represents the number of 
annual order of the lines in the genealogical book: the first number inside 
them indicates the plot where the fiist selection crop was grown ; the 
fractional numbers indicate the year of this first crop (numerator) and the 
year of creation of the line or kind (denominator). 

These lines or kinds luvc been isolated, by genealogical selection, 
from cultures of common “Rieti” wheat. The lines No. 1 andNo.^are 
both characterised by light coloured cars, similar in form to those of 
one of the types most largely met with in impure “ Rieti ” wheat. 
They seldom escape rust, but this is seldom severe enough to diminish 
sensibly the heavy production of grain which they can yield on land 
which does not contain excess of assimilable nitrogen. 

Variety No. I has given excellent results not only in the Province of 
Bologna, but also in the Roman Campagna where, according to the 
author, it could advantageously replae 1 “ Rieti ” wheat of impure origin. 

In view of greater use in future these two kinds should be tested cul- 
turally chiefly on good land in the low and middle hills after weeded crops 
or fodder crops have removed from the soil the superabundance of nitro- 
genous matter. 

Variety No. n has also light-coloured ears but these are noticeably 
longer and bear frequently some supernumerary spikelets. Its vegetative 
cycle is a little longerthan those of the two other kinds, but it is much less 
subject to attack by rust, so much so that it can even be advantageously 
cultivated on level giound (that is to say in conditions favourable to the 
development of Puccinia), if the same conditions of soil and rotation re- 
quired by varieties No. 1 and 2 obtain. 

Lines or kinds of the “ Cologna 99 type. — There are also three of these 
kinds designated by the following genealogic formulae : — 

29 ( 3fe -n) 31(405-^ 
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They have been isolated by genealogical selection from ordinary crops 
of u Cologna ” wheat. 

Variety No. 12 is the earliest and most resistant to rust ; these two 
valuable characters, apparent in the first selection crop, have been con- 
firmed several times in all the suitable places (Province of Bologna, etc) 
where this variety is grown. 

Regarding the productivity of this kind, the two control crops (fol- 
lowing the first of 1908-1909), experimental breeding, and still more tests 
made on a large scale in ordinary cultivation (where this kind covers se- 
veral thousand hectares) have always given excellent results. For exam- 
ple, on level ground and on the low hills in the Bologna district, this kind 
produces generally 24 to 25 quintals of grain per hectare and often more 
than 30 quintals, even in the Roman Campagna and elsewhere. 

The two kinds No. 29 and No. 31, very much alike, differ from kind 
No. 12 in their somewhat longer vegetative cycle and by being slightly 
less resistant to rust. But under the same cultural conditions they clearly 
excel kind No. 12 in vegetative vigour and if they escape rust and early 
lodging they produce even considerably more grain and straw than it does. 

Kind No. 31, introduced 6 years ago in the Roman Campagna, is 
already extensively used is ordinary cultivation. 

Lifter or kinds of the “ Gentil Rosso ” type. There are 2 of these 
distinguished by the following genealogical formulae : — 

48(560-^) 58 ( 6 «-°’) 

The heads of the line came respectively from Ravenna and Vedrana. 

Kind No. 48, semi-bearded (awns slightly developed in the spikelets 
of the upper third or half of the ear), is a little earlier than kind No 58, 
beardless and has a tendency to spread rapidly. 

While preserving kind No. 58 with a view to study, the ruthor proposes 

to replace it partly by kind 91(112 — *^of the type “ Caiosello delle Mar- 
che ” which it very like it but is considerably more vigorous and pro- 
ductive. 

Compared with kinds of types “ Rieti ” and “ Cologna ", those of the 
group “ Gentil Rosso ” and " Carosello " have stronger culms which makes 
them more resistant to lodging. It is true that they do not escape rust, 
but they should not be considered as among wheats ver£ subject to that 
disease. They generally do well even in the very fertile soil of the plain 
of Bologna, and are really successful on good soilin the lower hills (150- 
400 m.) where they more readily escape rust. 

Line or kind of type “ Hitif inversable de Vilmorin — The line 

designated by No. 38 and the genealogic formula 38 ^677 — cornea from 

an ear gathered in 1910 at Budrio (Province of Bologna) in a field of " early 
non-lodging Vilmorip ” wheat. 

[854J 
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It is known that this hybrid represented by im Viwmorin as 11 early ” 
in comparison with French wheats, especially those of the Department du 
Nord, turns out to be, in Italy, later than all other soft wheats generally cul- 
tivated, even in the northern and central provinces. This is its weak 
point, for if the month of June is too dry and too hot, scorching may hasten 
ripening and diminish both the quantity and quality of the crop. Now line 
No. 38 (beardless) proves a little earlier than the others and rather less sub- 
ject to rust. In the richest soils it can compete with all wheats so far known 
in Italy and elsewhere since it has indeed shorter and stronger culms than 
those of all other wheats. 

Dine No. 96 is characterised by semi-bearded ears and it ripens some 
days earlier than kind No. 8, which perhaps will cause it to be preferred to 
the latter ; cultural tests will decide this point. 

Oats. — Among the numerous kinds selected in the Province of Bolo- 


gna and in the Roman Campagna 6 (89 


T ~1 and 9 146 — rank first. 

15 / * 5 ) 


Variety No. 6 with a longer vegetative cycle is intended for autumn 
sowing; variety No. 9, much earlier, is for spring sowing which in the 
Province of Bologna is much more important than autumn sowing. 
Unfortunately the small extent under oats in the district of Bologna and 
Emilia and the too recent creation of these two kinds have not yet enabled 
them to obtain the diffusion which they merit, diffusion obtained, on the 
contrary, by similai kinds which the author has introduced in the Ronftn 
Campagna, where tliu cultivation of oats is much more extensive. Ne- 
vertheless the yield in grain of 30 to 35 quintals per hectare which the 
autumn kind No. 6 gave in 1917-1918 at Sail Pietro in Casale, at Por-' 
tonovo di Medicina, etc. may be mentioned. 

Mai/ting Barutv. — Selection cropping only commenced in 1917-1918 
in the Province of Bologna and in the Roman Campagna with material 
taken from small adaptation crops of the Swedish barleys Chevalier, 
Hanna, Primus, and Svalofs Prinzess. 

In 19x8, these barleys were cultivated in parallel after autumn and 
spiing sowing : as the autumn sowings produced more and much better 
giain, the present crops (experimental breeding) arc all started with 
autumn sowing. 

Of the 4 kinds noted above, those which appear the most adaptable 
are Primus and Svalofs Prinzess which are respectively the earliest and 
the latest of the four. The author proposes, ill 1920, to subject them to 
field tests in the middle and upper zones of the bills of Bologna where 
there is the best chance of getting satisfactory grain from the point of 
view of its yield of maltose. 


855 - Selection of Cereals in Varmland, Central Sweeden. - Nilsson, g., in bim- 

£< s l h&dt (o)l'vh ' s rnl\kn t, Ye.^r XXIX, Tait. t, pp. 20-22 Milnio, i<)io. 

At the beginning of iqxS, the Varmland .Station for ter selection of 
cultivated pi nits commenced its own work in close collaboration with the 
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central station of Svalof. Its experimetal fields are in the Varpnfis estate 
not far from the town of Karlstad. 

The agrogeologic conditions at Varmland are generally good as is 
indicated by the high percentage of cultivable land which places this pro- 
vince in the fifth rank of all in Swceden. 

On the other hand, the greatest obstacle to the development of culti- 
vation is the very unfavourable climate. The late, cold pring always de- 
lays the sowing time of cereals, and the plants are later exposed at the 
most critical phase of their growth to drought which prevails at the end 
of spring and the beginning of summer. 

These climatic conditions indicate to the selector the path to follow. 
Thus for oats, which are largely cultivated in the southern part of Varm- 
land, a white grained variety both productive and better able to stand 
drought is required. Good results in this way can be obtained by suitable 
crossing of white and black oats ; hybrids of this kind produced at Svalof 
are already under trial. In the northern part of Varmland varieties which 
ripen early, as the indigenous oats, and which are at the same tine 
productive, like the Guldregn variety kind, are required. In Varmland 
rye occupies 12 % of the cultivated area. The variety “ Svalofs fora- 
dlade Wasarag 99 (selected Svalof Wasa rye) appears to adapt itself very 
well to the particular conditions of that province. 

In IQI4, wheat occupied only 0.6 % of the cultivated area, but sowings 
tend to increase with progress in cultural methods and the creation of types 
more and more resistant to cold and rust. In order that it may adapt 
itself to Varmland conditions wheat should have the lesistance to cold 
and earliness of the indigenous wheat and at the same time stronger 
straw, resistance to rust and increased yield. It is sought to obtain 
these results in the following manner: — (1) Genealogical selection of local 
kinds. — (2) crossing these kinds with selected resistant kinds of the 
" Thule ” series. 

856 - Variation and Correlation of Characters in Wheat (it; Investigations in the 
United States Of America. — Ahny, A. C .md Garber, R. T ;in Journal of Agricultural 
Research, Vol XIV, No 9, pp. ^59 W, 21 tab , K lice . bib! 101*1 aplsy ot 1 ? publications. 
Wu'-hiiiRton. tot 8 

During the 4 years 1914-1917 the author lias studied biometrically 
the variation and correlation of characters in wheat and has drawn the fol- 
lowing conclusions : — 

(1) The magnitude of the means is generally much influenced by 
environment. Lower yields of straw per plant resulted from a reduction in 
number, total length or average length of culms. Xower yields of grain per 
plant resulted from a reduction in the number of grains. 

(2) Generally (but there were numerous exceptions), a reduction in 
the magnitude of the means is accompanied by less variability. 

(3) Correlation between weight of seed sown and resultant plant cha- 


(1) For similm invtst iir.il ion*. on oats, <*<. K Jan 1017, No 2(1. (Fd ) 
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racters is not high and may be diminished up to extinction by environ- 
ment. 

(4) Correlation between different plant characters can also be modi 
fied by environment in degrees varying with the characters considered. 

(5) Increased yield of grain per plant is very closely correlated to 
the increase in the number of grains, number of culms, and total length 
of ears; it is slightly less closely cori elated to the increase in average weight 
of the grains per plant, average height of culms, and the average length 
of ears. 

(6) A larger number of culms per plant is accompanied by a greater 
total length of ears, but not by a greater average length of ears. 

(7) Average weight of grain per plant, much influenced by environ- 
ment, is closely and fairly constantly correlated with yield of grain and less 
closely correlated with the average length of ears. On the other hand the 
correlation is weaker, but constant, with the number of grains per plant. 
Average weight of grain is practically independent of average length 
of ears. 

(8) There is a tendency for greater average height of culms to be 
accompanied by greater average length of ears, number of grains, and 
yield per plant. On the contrary the correlation between average height 
of culms and number of culms per plant is always low. 

(9) The correlation between average length of ears and average 
weight of grain per plant was low in 3 out of the 4 years of the experiments. 

It is important to notice the disturbing effect of external factors (soil 
and climate): not only did it cause the coefficients of variability to fluc- 
tuate within wide limits but it also modified the coefficients of correlation 
to such an extent as sometimes to clxange the sign. 

Thus, in 1914 and 19x5 the average height of plants was greater than in 
1916 and 1917 owing to better soil and more favourable climate (especially 
in 1915). 

The following Table which indicates the correlations between 
the average weight of seed sown and 3 characters of llie lcsultant 
plants, shows the influence of climate each year on the coefficients of corre- 
lation : in 1915, a favotnable year, the coefficients were lower than in 1914 
when the season was good up to July, when the plants suffered from drought 
followed by an attack of rust ; further, during the two years 1916-1917, 
which were unfavourable, the coefficients were noticeably higher than dur 
ing the preceding period 1914-1915 when the atmospheric conditions 
were more favourable. The coefficients of correlation were as follows: — 


« 

- ■ 

Coefficients of correlation 

Characters studied in correlation 
seed sown 

* 9*4 

19x5 

19x6 

1917 

Number of grains per plant 

O.246 

0.076 

0.458 

0.465 

Total leugth of culms per plant . . . 

O.25I 

0 066 

, 0.46" 

0.395 

Yield of gram per plant ... ... 


0 088 

0 445 

0.478 
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Correlation between different characters of the plant . 

As an example the following table gives the coefficients for the 
correlations between the yield of grain and other characters of the 
plant: — 



— ... 

Coefficients of correlation 


Characters studied in correlation 

— 

— 

- 

— _ _ 

with the yield of grain per plant 

1914 

1915 

1916 

19*7 

Number of grains per plant 

* 0.851 

O.881 

0.952 

o *973 

Average weight of grains per plant .... 

0.550 

0.504 

0.370 

0.306 

Number of culms per plant 

0.500 

0.669 

0.818 

0 824 

Average height of culms per plant . . . 

0.384 

0.303 

0.478 

0.452 

Total length of ears per plant 

0.636 

0.808 

O.910 

0.911 

Average leugth of ears per plant 

0 357 

0-344 

0-459 

0.591 


These coefficients support the conclusion (5) above. 

There was fairly high correlation in 1914, 1916, 1917 between the 
average height of culms and the average weight of grain per plant, the 
coefficients being 0.458, 0.648, 0.426, but very low in 1915, a year of 
extremely favourable weather, when the coefficient was not higher 
tlxan 0.071. 

PRACTICAL Results. — The tendency to produce increased yield 
shown by the tallest plants and those having the greatest number of 
culms is a valuable index in making individual plant selections from 
mixed populations. 

857 - Form of Wild Wheat Appearing in the F ? in a Cross between Two Cul- 
tivated Wheats in the United States. — Love, h h. and Ckaig, w t., in The 
Journal of Heredity , Vol. X, No. 2, pp 51*64, 9 fig Washington, February, 1919. 

- Wild -wheat of Palestine. — Triticum dicoccum ucoccoidcs. Aar- 
onsohn (= T. vulgare dicoccoides Kornickc), growing wild in the region of 
Mount Ilermon and elsewhere in Palestine, presents all the characters 
attributed by socialists to the wild ancestor of cultivated wheat, that is 
to say : — 

Culms thinner than those of cultivated wheat ; leaves narrower, pale 
green. Rachis brittle ; when mature breaking at the joints of its segments, 
on each of which a spikelet, with its base surrounded with stiff hairs, is 
firmly inserted. Glumes, stiff, strongly adherent to the grains, which 
makes them difficult to thresh. 

Experimental crosses between Triticum vulgare and T. durum . — 
For these experiments the authors used a typical Triticum vulgare (va- 
riety " Early Red Chief ”), beardless, with smooth brown chaff and red grain 
and a typical Triticum durum (variety “Marouani”), black bearded, with 
smooth yellow or yellowish-white chaff and a colourless grain. 

The result of crossing Early Red Chief x Maqouani was as follows : - — 
F 1 Generation - Plants with characters intermediate between those 
of the parents. Awns few (borne only on the upper third of the spike), 

[85t-S5T] 
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very short, highly coloured but not so black as those of the Marouaui 
parent ; glumes longer and stiffer than in the female parent but not so 
long as in the male parent ; grains red and intermediate in length. 

F t Generation — The second generation comprised 113 individuals 
presenting different forms of which the numbers and affinities differed 
according to the characters considered. Thus there were 107 plants with 
brown chaff to 6 white chaff plants indicating approximately a 15 : 1 ratio. 
Among the plants which produced grain, 77 had red and 5 had white 
grains, corresponding nearly enough^with a 15 : 1 ratio. In regard to the 
presence or absence of awns, 83 awnless plants were counted against 30 
fully awned, numbers which give nearly a 3 : 1 ratio, lastly, there were 
82 plants with pointed glumes and 28 not pointed agreeing with the same 
ratio 3:1. (Generally the third generation confirmed these results). 

Furthermore, among the F 2 plants were two resembling in an astonish- 
ing degree wild Palestine wheat and described as follows : — 

Appearance of wh,d forms among segregated F 2 plants. — 
The characters of the two plants in question were : • — 

(1) Ears flattened. 

(2) Raehis, brittle, breaking at the joints of its segments. 

(3) Spikelets firmly inserted on the jointed segments of the raehis 
and surrounded with stiff basal hairs. 

(4) Grains very long (longer than those of either of the parents). 

The only apparent difference between these two plants and true wild 

wheat was that the spikelets were somewhat broadei than those of the wdld 
type. 

These two plants were numbered 112 and 11 j respectively. The follow- 
ing remarks relate to their successive progeny. — 

jF 3 Generation . — The progeny of No. ii** numbered 70 and behaved as 
follows : — 

(1) There were 52 brown chaff and 18 white chaff, numbers con espon- 
ing closely to the theoretical ratio 3:1. 

(2) There ivere 18 awnless against 38 semi-beanhd and 14 awned 
plants, approximately a ratio 1 : 2 : 1. 

(3) Most of the ears were flat and very much like those of the wild 
type. Some plants showed a tendency to produce compact ears several 
of which were flattened, but not as in the true wild type. 

(4) All the plants possessed long basal hairs similar in length and 
quantity to those borne on the wild type. 

(5) All the grains were red and many of them were of similar shape 
and length to the wild type. 

• (0) Most of the plants had a brittle raehis and this most important 

character tended to be transmitted however much other characters might 
vary. 

Only 10 plants were obtained in jF 3 from plant No. 113, and in general 
their behaviour was similar to the generation of No. 112. 

F 4 Generation. — This generation (both for No. 112 and No. 113) per- 
sented characters of the wild type : - • 
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(1) Stems thinner than those of cultivated wheat and light green 

leaves. 

(2) Spikes with brittle rachis. 

(3) Grains red with long basal hairs, - 

(4) In most plants grains similar in shape to the wild type. 

F b Generation . — All plants had a brittle rachis and some were like 
wild Palestine wheat in all their characters. 

Conclusion : - -The occurrence in the F 2 of the cross between Triticwn 
vulgare X T. durum of a form resembling typical wild Palestine wheat can 
be explained either by return to ancestral type or by natural crossing 
between already existing forms. 

858 - Improvement of Barley by Selection and Hybridisation, in Ireland. — hunter, 

H , in Department of At riculturc and Technical Jnstnntion for Ireland , Journal , Vol XIX, 
No. 2, pp. 11 p Dublin, iqiq. 

In Ireland efforts for improving barley have made considerable 
progress in recent years both as regards yield and quality of grain. Two 
methods have been followed : • — (1) selection of pure lines ; (2) hybridi- 
sation and selection. 

Selection of pure linen. — - In Ireland, barley, whether indigenous or 
imported, consists of mixed crops containing numerous types differing in 
certain morphological and physiological constant and hereditary characters. 
By means of selection of pure lines it is possible to segregate from these crops 
types which are distinguished by greater yield, by earliness, by resistance 
to lodging or diseases, etc. Unfortunately, selection of pure lines requires 
a large number of experimental plots which necessitates reduction in the 
size of the plots owing to the limited area available and also to the fact that 
in larger plots the work of selection is increased. 

For these reasons square plots with sides 4 ft. in length were adopted 
in Ireland, but it should be recognised that their small size makes it diffi- 
cult to fix the coefficient of production for it is not easy to decide whether 
the differences observed arc really specific 01 whether they are simply due 
to conditions of environment (soil and climate). 

It is fairly well known that plants growing on the edges of the plots are, 
by that fact, tinder different conditions to the plants in the middle. To 
reduce as much as possible this inequality, when harvesting, the outer 
plants were rejected so as to reduce the harvested area to I m. sq. For 
each plot were determined : • — 


(1) Number of plants 

(2) Number of ears 

(3) Weight of cars 

(l) Dry weight of ears 


(5) Weight of grain 

(6) Dry weight of grain 

(7) Percentage of nitrogen in grain 

to dry snattir. 


Selection of pure lines has already given positive results, as, for in- 
stance the production of a new line of “ Archer ” barley, much more pro- 
ductive than the original kind. ^ 

Hybridisation and selection. — Three crossings have been made : — 
Archer x Goldthorpe; Archer X Sprat! ; Ooldthorpe X Spratt. 

[85T-858] 
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The first has not yet produced types superior to its parents, and the 
investigations with the third are not yet sufficiently advanced for publi- 
cation. On the other hand, the second has given interesting results 
which may be summed up as follows : 

Spratt is a variety grown extensively in the Fen destricts of the east 
of England.lt has short, stiff straw, dense ears with diverging awns, grain 
short, roundish, grey in colour, somewhat coarse ; the size of the grain is 
often irregular owing to the compactness of the ear. 

Archer is characterised by its short " neck 99 (i. e. the part of the stem 
between the point where the last leaf clasps it and the base of the ear), 
produces an abundant yield of good quality grain which, however, ripens 
late ; it has also long straw and is liable to lodge. 

The object of the cross was primarily to unite in one type the quality 
of the Archer grain and the stiff straw of Spratt. 

The hybrids of the F 1 generation had narrow ears like those of the pa- 
rent Archer. 

F t included 49 plants, of which 38 were narrow-cared and 11 broad- 
eared, but not uniformly so. 

In F s the progeny of the 11 broad-eared plants of the F t generation all 
had that character ; on the other hand the progeny of the 38 narrow-eared 
plants divided into 1 2 narrow-eared plants and 26 plants with both broad 
and narrow ears. In other words there were 12 plants pure for the charac- 
ter “ narrow ears ” and n plants pure for the character " broad ears 

These results can be represented diagramatically as follows : — 

Patents / 1 . . . . F2 * - / 3 

11 broad-( a red 
plants 

26 broad and narrow 
cared plants 

12 narrow-cared plant* 

None of the broad-eared forms promised to be good yi elders or of 
good quality, but of the narrow-eared forms two, No. 30 and No. 37 were 
noticeable by reason of their vigorous growth, strong straw, and attr 
actively coloured, well filled grain. 

These two forms were increased in bulk in 1912 and 1913. No. 30 
was then discarded on account of its small content of nitrogen. 

At present increase and investigations aie bring carried out for 2 

forms of No. 37 designated as and which are clearly superior to the 

variety Archer in yield and have at the same time strong, pliant straw. 

859 - Relation between the Number of Chromosomes in Different Species of Oats 
and their Phylogeny; Investigations in Japan. -- iixxosin kihara, m ihc Bata- 

nical Magazine, Vol XXXTIT, No ^88, pp. o-j o7, 2 fig , bibliography of s publications 
Tokio, 1 cno 

ZadE, who had given much study to the origin of cereals published in 
1914 this genealogical tree of the species of A vena : - — 

[sss-sst J 


Archer X Spoilt 


1 narrow -eared 
plant (49 grains) 


11 bioad-cnrcd 
plants 

38 narrow- eared 
plant* 
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. , ( Avena barbata 

Patent form 1 /fl ^ 

UnknoWn ( Avena sterilis 

The author, relying on the fact that the chromosomes transmit to the 
progeny the characters of the parents, has undertaken (at the Botanic 
Institute of the University of Sapporo, Japan) a series of cytologic 
researches aimed at finding out the relation between the number of 
chromosomes and the phylogeny of species of the genus Avena . 

With this object he used as material the root tips and the pollen 
mother-cells from the following species (and varieties) : • — Avena sativa 
(varieties Clydesdale, Race Horse, Sapporo Fahnenhafer, Uong white Tar- 
tar, and Sapporo Nackthafer); A. fatua, A . fatua glabescens (Algeria); 
A. strigosa (Algeria); A . barbata (Algeria); A. sterilis (2 varieties, one 
of which from Algeria is characterised by the spikelets becoming detached 
from the rachis when ripe, while the other, from America, has its spike- 
lets firmly attached to the rachis); A . byzantina (3 varieties from Algeria) 
A. algeriensis (Algeria). 

In oats, as in wheat, the chromosomes can best be counted in the root- 
points, but counting can also be successfully done in the parent cills of 
the pollen of Avena barbata and A. strigosa during the processes of diaci- 
nesis, metapliase and anaphase. 

The appended table shows the number of chromosomes found by 
the author in the different species of oats studied. 


. A . strigosa 
* A. sativa 
. A. Byxantina 


Numbers of chromosomes in the oats studied. 


Species 


x 

(Haploid number 
of chromosomes 
in the ripe sexual 
cells (“gametes)”) 


2 x 

(Diploid number 
of chromosomes 
in the somatic c<U;) 


Philogctu tic 
charactu 
of each species 


A. sativa . . 
A. fatua 
A. sterilis , 
A. byxantina 
A. algenensis 
A. barbata . 
A. strigosa . 


21 ( 
21 ( 
21 ( 
14 


) 

) 

) 


42 

42 

42 

42 

42 

28 

14 


liexaploid* 


tetraploid* 

diploid 


(♦) I11 spei u*s phylogenetic »lly luxaplnid md titi.iploid, Hit uuiulxrs oi ckioxnowt- 
mes in thi som.it u nils .in icsputml} 0 tinus mid 4 times? as large ns the haploid 
numbei oi chiomosouies in the « mielt s of the bpe< ies wheie tbi ie are fewest, that is to say, 
in this case, Av'na r tfigo*a wli ch has 7 and is phylogonctiudly diploid. 


Trabut allows that the wild foims A. fatua, A . sterilis and A barbata , 
cultivated and improved in different regions ami climates, might all three 
have produced Avena sativa , the second particularly in the Mediterranean 
regions. According to the number-of chromosomes, A. fatua and A . steri - 
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Us would have equal rights to be considered as the ancestor of A. saliva, but 
there is no doubt that A.fatua has produced the greater part of the cultivat- 
ed oats known as A vena sativa. On the contrary, it seems to the author un- 
likely that A.strigosa should have been derived from A. barbata (as Trabtjt 
and Zadb suppose), for that would imply a decrease, difficult to admit, 
in the number of chromosomes during the course of phylogenetic develop- 
ment, and it seems to him more likely that it is A. barbata which has 
sprung from A. slrigosa. 

Finally the author gives the genealogical tree of the species of Avena 
which seemed to him most probable and in which he indicates in smalt 
square the numbers of chromosomes conferring on each species its phy- 
genetic character. * 


Parent j 

( 

Avena stngosa 

1 14 

| . . A barbaia ? 

| 23 j 


from 

' 





< 

unknown , 

j ? 

1 28 

1 1 

1 

w 

... A. byxantina 

origin [ 

? 

1 28 1 


42 1 

. A. sativa | 42 


860 - Observations on Hybrids between Cultivated and Wild Oats, 'isciurmak k , 
in Zuhchtft fui Pflanz nmihiun* Vol \ 1 , P.iit 1 4, pp. 20 / ?o«), Jinlni, 3 >< ( , kjo.s 
In hybrids between cultivated oats and wild oats (Avena Jatua) the 
following facts arc observed : 

(1) There is a close connection (“ linkage ”) between the two charac- 

ters of the wild form “ tendency for the spikelets to detach themselves 
from the rachis at the time of ripening ” — M x and " Complete develop- 
ment of awns ” = M 2 . • 

(2) On the other hand, there is incompatibility of coexistence be- 
tween the character " hairy ness of the glumes ” = M s> peculiar to wild 
forms, and the character “ yellow glumes 99 = m 4 , peculiar to cultivated 
forms. 

(3) There is equally incompatibility of coexistence between the cha- 
racter “ brown glumes ” = M 4 , peculiar to wild forms, and the charac- 
ter " glabrous glumes ” — m 8 peculiar to cultivated forms. 

In F lt the following types are noted 

(1) Predominance of the character “spikelets adherent to rachis ", 

(2) Intermediate state of development of awns. 

(3) Intermediate state of hairyness of glumes. 

(4) Predominance of the brown colour of the glumes. 

In .F 2 there are only 4 types : 

(il) Spikelets easily detached from the rachis, with complete 
development of awns, as in the wild forms. 

Type 1 : - Glumes brown, very hairy. 

Type 2 : — Glumes yellow, glabrous. 

(B) Type 3 : — As in F 2 . 

(C) Type 4 : — Spikelets adherent to the rachis, slightly bearded 
(very variable character); glumes yellow, glabrous, as in cultivated forms. 
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The only successful combinations are : — 

[Mj Mg] [Mg Mj, [Mj Mg] [mg nig], next Mg, ( nix Mg, ^ nig Mg ^ nig, 

M 4 > m 4 and lastly [m x mj [m 3 mg] to the exclusion of the combinations 
[m 4 nig] [Mg M4], [M x Mg] Mg mg and [M x Mg] Mg mg* 

Except for the above mentioned affinities there is incompatibility 
between the groups [mi mj and [M 3 Mg] and on the other hand affinity of 
the group [M s Mg] with the group [M x M 2 ]* I/imiting schematicaly the idea 
" wild form " to the two characters " s])ikelets detachable " and " beards 
complete " = [M x Mg] and the idea " cultivated form" to the two characters 
" spikelets adherent " and “ beards slightly developed " =- [m x m 2 ], the 
following scheme is obtained (FC — cultivated form, FS = wild form arid 
I =3 intermediate form) - 


P FC X FS 

F t I (generally with the character 

“spikelets adherent" char- 
acteristic of FC predominat- 
ing)- 

F t 4FS : 91 : 3FC. 


In F 8 the wild forms FS of F 2 are transmitted without change ; of 
the 9 individuals with intermediate characters, of F t , 4 detach themselves 
according to the ratio 4 FS : 9 1 : 3 FC ; of the 3 individuals FC of F 2 , 1 
remains constant and the 2 others detach themselves according to the 
ratio 3 FC : 1 FS. 

To explain the behaviour of F if either the effect of the presence or 
absence of 2 factors (FS = ABAB — FC = abab), may be allowed or dif- 
ferences in the grouping of 3 factors which in the original wild form would 

be united = ABC and on the contrary in the original cultivated form 
would be separated = A j B J C. 

The second hypothesis seems best to explain the above mentioned 
phenomena ; in fact, among the products of separation of Fg, ABC AB J C 
and AB J C AB j C Still present the phenotype of the wild form, whereas 

AB { CA T B { C still presents the phenotype of the cultivated form. 

In F 2 the representatives of the wild form with brown hairy glumes, 
anil those of the cultivated form with yellow glabrous glumes are in the 
ratio 3:1 ; the intermediate f 01 ms have brown semi-bearded glumes, finally 
the representatives of the wild form have all yellow glabrous glumes and 
some of them sepal ate themselves in F s into 3 FC with yellow glabrous 
glumes : IPS with yellow glabrous glumes. If follows that the combination 
Ab Ab (AB { C AB J C) belongs to the group "glabrous yellow " and that inF 2 
the two groups of characters " hairy-brown " and “ glabrous-yellow " 
ought to be in the proportion 12 : 4 = 3 : 1, \yhichis really the case. 

Conclusions. — These phenomena of association and dissociation of 
characters tend to show that the appearance of characters of the wild form 

[•••] 
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in cultivated oats (such as detachable spikelets with completely developed 
awns and with brown hairy glumes) may be due to a bud mutation. 
It would he a case of “ associative atavism ” by which A jB JC would revert 
to AB J C or to BAC. 

The complication observed in the correlation of some characters would 
bo due to one or more factors of the colour (brown or yellow) of the 
glumes. 

86 1 - Linkage between Certain Characters of Maize; Investigations in the United 
States Ot America. — Joraa, D. F. and GallasteGVI, c. a (Connecticut Agricultural 
Experiment Station), in The Amcncan Naturalist, vol. I, 111, No. 62 G, 'pp. 239 246, 
bibliography ol 10 publications. 

The variety of maize known in the United States as ” pod corn ” 
(Zea Mays var. tuniedta Sturtevant), is characterised by the abnormal 
development of the glumes, which cover the grain completely. In 1917, 
CotLiNS after a series ot genetic investigations was able to establish that 
“ pod corn” is not a pure type but a heterozygous condition more or less 
analogous to that of the blue Andalusian fowl, and the work done by 
the authors has confirmed the opinion of Coeuns. 

A certain number of plants of typical “pod corn” were artificially 
self-fertilised and the grains produced by each were sown separately. 
The progeny was of three different types : - - 

(1) About half were identical with the parent plant (podded). * 

(2) One quarter were of the normal non-podded type. 

(3) One quarter were of an abnormal type, not producing lateral 
inflorescences, but producing a bisexual terminal inflorescence instead of 
the male inflorescence of the normal type. 

This terminal inflorescence produced very little fertile pollen, for which 
reason efforts to self -fertilise were unsuccessful, grains produced being 
apparently due to cross-fertilisation by pollen of other plants. 

When these seeds were sown separately the progeny was mostly of 
the podded or semi-podded types. 

One of the semi-podded type ears was self -fertilised and produced 
grains of 2 kinds, starchy and sweet, which shows that the pollen which fer- 
tilised the parent plant must have come from a sweet maize seed. 

Since all podded maize is starchy and all sweet maize is non-podded, 
the two characters “ podded and “ starchy grain” should evidently have 
come from the female parent and the two characters “non-podded ” and 
“ sweet grain ” could be imputed to the male parent. 

The ear in question had 216 seeds of which 174 were starchy and 43 
sweet, numbers nearly in the ratio of 3 : 1. All these 216 seeds were sown, 
starchy and sweet separately, but only 149 ripe plants resulted, so that the 
numbers of grains belonging respectively to each class had to be corrected 
according to the theoretical ratio 3 starchy : 1 sweet ; this was done in the 
following table which indicates the components of the progeny pro- 
duced : — 
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Number of planta bearing grain 


8tarcby 

Starchy 

^ Sweet I Sweet 


podded 

! non-podded 

podded ' non-podded 


(I) 

1 in) 

(III) ! (IV) 

Number found 

113 

4 

7 23 

Corrected to ratio 3 starch X: 1 sweet 

I08.0 

3.8 

8.2 29.1 

Corrected to gametic ratio z 1 1 1 11 

105.8 

6.0 

! 

6.0 1 31.} 


Since it was a case of crossing in which the two parents differed in 
2 characters (covering of the seed and composition of its endosperm), the 
ratio between the 4 types in F 2 ought to be q : 3 : 3 : 1, but, as the table 
shows, the plants in groups I and IV greatly outnumber those in groups II 
and III. This is an interesting case of linkage between the characters 
“ starchy ” and 14 podded ”, and between the characters “ sweet ” and 
“ non-podded ”. 

Two characters are said to be 11 linked ”, wheil, found in the same chro- 
mosome, they remain alwav.s associated as if they formed a single indivi- 
sible element, whether they transmit or group themselves in any manner, 
or whether they go through the processes of meiosis up to the formation 
ot germinal cells or gametes. 

In this particular case, if “the linkage” was complete, groups II 
(plants with starchy, non-podded grain) and III (plants with sweet podded 
grain) ought not to exist and F 2 ought to consist of only two groups or pairs 
of characters I (starchy, podded grain) and IV (sweet, non-podded grain). 

But, in fact, there are 4 plants with starchy, non-podded grains and 7 
plants with sweet, podded grains, which shows that the phenomenon of 
“ linkage ” is modified by that of “ crossing over ” (1), which may be re- 
presented in the following manner : - - Suppose that the factors of the cha- 
racters “starchy” and “podded”, on one side, and the factors of the chi 
racters “ sweet ” and “ non-podded ” on the othei are situated at the two 
extremities of their respective chromosomes. Suppose, again, that during 
the process of allotypic division these 2 chromosomes divide transversely 
in two and that an exchjnge of segments takes place, so that the half-chro- 
mosome containing the factor of the character “ starchy ” goes to fuse (form- 
ing a single chromosome) with the half -chromosome containing the factor 
of the character “non podded” and that, on the other hand, this fusion 
takes place between the half -chromosome containing the factor “podded” 
and the half chromosome containing the factor “ sweet ”. Thus 2 chro- 
mosomes would be produced leading to the formation of gametes and con- 
sequently of plants having the two characters “starchy ” and 1‘ non-podded” 
or the two characters “ sweet ” and “ podded ”. 

The more frequently the phenomenon of “ crossing-over ” takes place, 




(1) See R Jan 1918, No jn, p 54. note (1) {Ed ) 
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the greater will be the number of plants belonging to the two types " star- 
chy non-podded ” and “ sweet podded ”. 

In the case investigated there were, out of a total progeny number- 
ing 149 plants, 4 + 7 = 11 plants of these two types, which corresponds 
to 8.3 % of “ crossing-over ”. 

862 ~ A Case of Mutation in a Pure Line of Phaseo/us angularis, in the United 

States Of America. — Kiakfslef, A r ,in The Journal of Heredity , Vol X, No 4 
pp 1*5, l fig Washington, Aptil xgig. 

Phaseolus angularis (adzuki bean) has typical leaves with three lea- 
flets. The author describes a plant characterised by unifoliate leaves; 
it appeared unexpectedly in a pure line of 1500 plants grown in 1918 and 
descended from a plant selected in 1913. Besides the structure and form 
of its foliage this plant differed in the following characters from the plants 
grown with it : — (1) It was taller and more branched; (2) it retained its 
leaves longer ; (3) it bore flower buds but they dropped off before opening, 
leaving the rachis bare. 

This mutation is extremely rare : out of 450 000 plants under careful 
observation it has only once been noticed ; it cannot either be considered 
a 11 new combination ” of characters, or as a fluctuation; in either case 
there should have been a much greater frequency. It must therefore 
be a mutation. 

The Leguminosaeare predominately characterised by compound leaves. 
A few genera are exceptions : — CemSyCroialarta , Genista and the specie? 
simplex of the genus Rhynchosia bear simple leaves. 

It has not yet been decided with any certainty which of the two forms 
is the primitive one. If the true primitive form of leaf in the Leguminosae 
is the simple one the unifoliate type in question would be a reversion to an 
ancestral type ; in the contrary case it would be a progressive mutation. 

863 - Selection of Potatoes in Standing Crops at the Central Experimental Farm 

at Ottawa, Canada. — Macoun, W T. m Dominion Ministry of Agriculture Canada — 
Don.imon Experimental Farms, Horticultural Brat ch , Bulletin, No go, pp 15-16, 2 tab. 
Ottawa, 1919 

The central experimental Farm, Ottawa, has made some selection 
experiments with standing crops of potatoes the results of which at first 
marked a considerable increase in yield ; but when the temperature made 
it difficult to get vigorous tubers the advantages of the previous selection 
were lost. It is therefore recommended to select vigorous tubers every 
yen r 

The first table (p. 867) shows the advantages obtained from a first 
selection oi the finest plants made in 1905 on 5 different varieties. 

In 1906, the best plants of the kinds experimented with (except Car- 
man No. 3) we're again selected, and in 1907 the yield of their progeny was 
compared respectively with the yield obtained from progeny of tubers which 
had not been selected after 1905, and that of tubers which had never been 
subjected to selection. The second table shows the results of the 
comparison. ' 

[*«I-8CS] 



PLANT BREEDING 


867 







Deference 

Rinds 



Selected 

Not selected 

for (4*) or 



Yield per hectare 

Yield per hectare 

against ( — ) selec- 
tion 

Clay Rose 



xb 260 kg. 

12 620 kg. 

-+ 3 540 kg 

Rural Blush . 



15070 

II 830 

+ 4 *40 

Gold Coin 



14 190 

12 420 

+ I 770 

Morgan Seedling . . . 



14 190 

II 830 

4 - 2 )6o 

Carman No. 1 . . 



13 Ouu 

I 3 900 

900 

State of Maine. . . . 



12 270 

0 050 

+ 3 6 7 ° 

Caiman No. 3 . . . . 




9 050 

9050 



A 1 ragt s . 


!*«*« kg 

II S 4 S kg. 

+ * m kg 








Kinds 


" 1 

1 

1 

Selected in 2905 
and again in 1906 
Yield per hectare 

Selected only 
in 2903 

Yield per hectare 
• 

Never selected 
Yield per hectare 

Clay Ro«c 



7 30o kg. 

9 760 kg 

9460 kg 

Rural Blush ... 


. 1 

1 I* 235 

12 420 

769O 

Gold Coin ... 

« * % • 

j 

5 01 5 

4 435 

6 800 

Morgan Seedling . . . 



3 55 ° 

5 320 

7 690 

Carman Mo. 1 . 


. 1 

1 8 800 

8 28 0 

I 6 500 

State of Maine . . . . 



1 3 55 o 

1 _ 

4730 

3 550 


Average s 

• 

t lit kg. 

» 4it kg 

f »4t kg. 


The results obtained in 1907 might have been more in favour of selec- 
tion it the tubers used had been of better quality, but the season 1906 was, 
for potatoes, one of the worst known up to the present time : the stalks 
withered early owing to drought, the tubers were small or wanting in vita- 
lity, and the plants grown from them developed irregularly and without 
vigour. As a result, as the above table shows, the tubers selected in 
1906 from those selected in 1905 produced in 1907, owing to their want of 
vitality, a smaller average than the progeny of the tubers selected only 
in 1905 and even less than the progeny of tubers which had never been 
selected. 

When cultivators who have used selection with success get results 
of this kind, the author recommends them to change their plants, that is 
to say to use tubers of greater vitality obtained from another source and to 
recommence selection entirely. Selection in standing crops, recommenced 
it Ottawa in 1910, was discontinued 3 years later on account of the 
poor results given by sets which had lost their vitality. On the other 
hand, investigation by selection in standing crops is continued at all the 
rther Farms and Experimental Stations in the Dominion and will no 
ioubt give interesting results. 

6+ - Bud Variations in Sugar Cane and their Use. — pomeroy c. s , The journal 

of Heredity Vol IX, No 3, pp 1 29-1 35, 2 pi Washington, March, IQ19 
The author studies these bud variations as starting points in the crea- 
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tion of new kinds of sugar cane of commercial value, following the example 
of numerous kinds of orange, cotton, etc. similarly obtained. 

These bud variations, which have previously been studied in Louisiana 
(United States), in the West Indies, in Mauritius and in Australia, may be 
grouped in tyie following manner : 

I. Canes bearing shoots of a different colour. — Two cases 
may be met with : — (i) Striped canes producing variations of plain 
colour; (2) Canes of plain colour producing striped variations. 

(1) The variety " Striped Tanna ”, introduced long ago into Mauritius, 
often produces 2 bud variations, one plain yellow, called 44 White Tanna ” * 
and the other purple, called 44 Black Tanna 

In 1910, the lormer was cultivated largely in Mauritius and in the 
Hawaiian Islands (unirrigated plantations) under the name M Yellow 
Caledonia ” and in the Fiji Islands under the name " Malabar 

The variety 41 Red Cheribon ”, striped yellow and red, has produced 
by bud variation , # two kinds of plain colour 44 White Cheribon ” (pale) and 
44 Black Cheribon ” (dark). 

(2) The variety 44 Louzier ”, plain yellow (produced by a mutation of 
the striped red and green kind 44 Mignonne ”), was able to produce, by bud 
variation, kinds legularly striped green and red (like “ Mignonne ”) and 
kinds irregularly striped green, red and yellow. 

II. Rhizomes producing shoots of different colours. — 
Melmoth Hall mentions the case of a rhizome of the Ribbon variety 
which, along with normal Ribbon shoots, produced also shoots wMieh 
were entirely yellow and others entirely green. 

III. Stalks with some intbrnodes striped and others of plain 
colour. — In New South Wales (Australia), James Clarke found a 
cane of th<* "Striped Tanna ” variety whose lower internodes were 
striped (normal) while the upper internodes were plain yellow (” White 
Tanna ” type). 

IV. Origin of Types characterised by great vigour and rich- 
ness in sugar, — In Mauritius alone there are 8 or 9 kinds of sugar 
cane raised by bud variation ; some of them, cultivated on a large scale, 
are superior to the original types in strength and yield of sugar. These new 
varieties come from kinds- recently introduced into the island and it is 
probable that they arc due to this change in environment, which would 
have influenced the habit of the plants. 

The types produced by bud variation transmit, agamously, to their 
descendants their good and bad characters without alteration. It goes 
without saying that we can profit by this fact in effort s to improve sugar cane, 
bul on the other hand it is necessary to select the reproductive material 
very carefully and prudently, so as to avoid the propagation of types of little 
value. A good many of the kinds of sugar cane widely cultivated owe 
their yrigin to bud variation. This is noticeably the case of the 44 Uou- 
zier” variety produced in Mauritius about half a century ago by a muta- 
tion of the variety 44 Mignonne ” (described above) and which several wri- 
ters consider identical with the varieties 44 Yellow Otaheite ”, 44 Bourbon” 
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and " 1/ ilnina ; ” it has now spread over all tropical regious from 
Mauritius to the Dutch Indies, Cuba, the West Indies and the Hawaiian 
islands. 

865- Behaviour of “ aurea ” Character in Hybrids of a Cross between Two Va- 
rieties of Nicotian a rustics ; Investigations in the United States of America . 

— Allakd H. A., in The American Naturalist, Vol. LIII, No. 626, pp. 234-23^. Lan- 
caster Pa., May- June, 1919. 

The author gives the name aurea to a variety of Nicotiana rustica 
from Russia (S. P. I. 35080) characterised by the white colour of the stalk 
and midrib and yellowish green leaves. A section of the stalk shows that 
the whiteness is not superficial but extends entirely through the stalk. 
By these characters, the variety aurea differs clearly from other va- 
rieties of N . rustica whose stalk and leaves an 1 completely green. 

By crossing tht variety aurea (vv) with the normal green type (VV) 
hybrids (Vv) were obtained in F 1 ; these were all green which shows that 
the character aurea is recessive. 

The F s generation included both green and white-stemmed tfwm/ plants 
in the ratio of monohybridism 3:1. Of the green plants the greater number 
were heterozygous (Vv or vV) but some were homozygous (W) In F 8 , 
the green heterozygous plants of the F 2 geneiation divided in the mtio 3 
green : I aurea , while the green homozygous plants and the aurea (w) 
plants respectively gave progeny exclusively aurea. 

The existence of these gametic relations was confirmed by crossings 
between the hybrids F 1 and each of the two pa rents. 

Thus the cross F\ x aurea represented by the gametic formula Vv X w 
gave 591 plants, of which 303 were green and 288 aurea, numbers corre- 
sponding nearly with the theoretic ratio 1:1, the existence of which is 
illustrated in the following diagram : 


Male gametes of the aurea type 



6 

V 

V 

'a' 

■t- 

— 

1 

0 

vS 

£ 

8 

cm | 

V ' 

Vv (green) 

l 

1 

1 Vv (green) 


V 


W (aurea) 


W (green) 


Zygotes of the hybrids 
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On the other hand the cross F 1 x green (Nicotidna rustica from India) 
represented by the gametic formula V? X W gave 280 green plants as 
illustrated by the following diagram : — 


M 

h, 

* 

S 


* 

c 


Mai' gamers of % rein lypi 

6 v ! v 

1 


V 11 VV fen* ) I w (green) 


V 


VV 1 greet } 


?V (areui) 


1 

1 

! 

i 

i 


Zy ’oU* of tL hybrid 


Concussion. These crossings are easy to carry out and give 
hybrids with clear characters 5 or 6 weeks after germination; they a«t 
therefore specially suitable for the demonstration of simple Mendelian 
Laws. 


8^6 Contribution to the Study of Autumn and Winter Cereals. — Ga«9m f, gdstat 

• ji /rihchriH U» Hntnnik, Year X. l\.rl 8 , pp 417 * 480 . Jena, 1018 . 

ROLE of low temperature*. -The difference between autumn and 
spring cereals consists in their respective behaviour relatively to low r tem- 
perature ; to form ears and fructify, autumn cereals have to pass through 
a cold season. 

The action of low temperature has positive effects even when it is 
limited to the phase ot germination. In fact autumn wheat, rye and bar- 
ley, even when sown in spring, produce plants forming ears and fructifying 
in a regular manner if they are then subjected to a sufficiently low 
temperature. 

The difference between autumn and spring cereals is therefore not due 
to the difference in the length of the vegetative period but to the collective 
thermal requirements. The need of low temperatures (“ Kaltebedurf- 
,uiss ”) is directly correlated to resistance to minimum temperatures in 
winter, that is to say that resistance is greater in proportion as it is 
needed and consequently that the “ autumn ” character is more marked. 

T’he author lias arrived at these conclusions after a series of experi- 
ments carried out in the following manner : — seeds of cereal were placed to 
germinate in special germinators measuring 12 cm. in diameter containing 
moist quartz sand, and divided into 4 groups which were exposed respec- 
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tively, for at least 48 hours, to the following temperatures : i&t group 1 — 2°C ; 
2nd group 5-6° C. ; jrd group 12 0 C. ; 4th group 24 0 C. ; as soon as germina- 
tion was complete the 20 best seedlings were taken out of each germinator, 
their roots were cleared of adhering sand and they were replanted in 
fives in pots containing compost ; these were left in the shade toi one 
day and they were then buried in the same plot in as uniform conditions 
of light as possible. 

The different stages of growth of the plants weie subject to daily ob- 
servation and the respective dates of coming up, tillering earing, 
flowering, fertilisation, formation and ripening of seed were noted. 

Rye. — For each of the two kinds tested (autumn Petku^er and 
spring Fetkuserl the sowings were divided into 4 lots treated in the follow- 
ing manner : 


Lota 

■ 

| Successive sowings 

1 

Germination temperatures 

~i 1 

Fiom 10 Ionium to 9 IU<i\ 

i° to a® C 

11 I 

From 10 February to 9 1 une 

to 6® c 

in 1 

Fiom 21 February to 20 June 

1 I3> C 

5 1 

From 2S Fsbruarj to 3 Juli 

24 ° c 


The results obtained die briefly as iollows : — 

(1) Spring Petkuser : The different germination temperatures made 
no difference m the growth ot the plants, for, independently of these tem- 
peratures, all plants germinating at the same time also formed ear and 
ripened simultaneously. 

(2) Autumn Petkuser : The different germination temperatures, on the 
contrary, caused ver\ distinct diffciences in the growth of the plants ; 
thus, plants pioduced by the latest sowings (April 22 , May 2 and 9) 
were not able to form ears legularly unless they had sprung up at a 
temperature of 1-2 0 C. On the otliei hand, plants which hdd sprung up 
at 5-b°C, only formed ears moie or less regularly ii they had come up before 
the end of April in order that plants which came up at 12° C. should form 
ears it was necessary that they should have sprung up before the middle 
of April finally for plants which germinated at 24 0 C it was requisite 
that they should have sprung up before the end of March, that is to say 
when the subsequent temperatures weie still sufficiently low to satisfy the 
“ need of cold ” (“ Kaltebediirfnisse ”) of the plants in the early stages of 
their growth. 

Plants which germinated at the same time formed ears more quickly 
when their germination temperatures was lower. Thus, plants sprung 
up the middle of March at i°-2°C. formed ear resepectively 9, 21, 41 days 
sooner than plants sprung up at 5°-6°, 12 0 and 24 0 C. 

Barley. - The kinds studied, Friedrichswerttier Mammuth (autumn) 
and Heines Ilanna (spring) gave results similar to those obtained for rye. 

Wheat. - The kinds studied were * Svalof Extra-Squarehead II 
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(autumn); Kittnauer (autumn spring); Rimpaus Roter Schlanstedter 
(spring); Heines Kolben (spring). The ist and the 4th represent extremes. 

The ist, with reference to the effect of germination temperatures 
on the subsequent formation of ears, behaved like autumn rye. The 
4th, on the contrary, behaved exactly like spring Petkuser rye and Heines 
Hanna spring barley ; plants germinated at the same time also formed ear 
simultaneously whatever the germination temperature had been. 

The Kittnauer variety is intermediate between Extra-Squarehead and 
Heines Kolben but is nearer to the former. 

Finally the Roter Schlanstedter variet3’, though it is a spring wheat, 
is also intermediate between Squarehead and Kolben : it needs a period of 
low temperature for its regular growth and it yields a heavier crop when 
it is sown very early in spring ; this is the more easy of explanation since it 
was derived, by a series of successive adaptations, from a French autumn 
wheat. 

All these experiments demonstrate therefore the correctness of the 
principles stated at the commencement of this article on the subject of 
the differences between autumn and spring cereals. 

Thermal conditions from an kcouxhcal point of view. — In his 
M Physiological research regarding the influence of temperature on germina- 
tion ", Sachs lias named optimum temperature that which insures the most 
rapid growth, while minimum and maximum temperatures constitute the 
limits outride which all phenomena of growth become impossible. But* 
Pfeffek had already obsened that the collective factors which produce the 
most rapid growth are not always such as to favour best normal and com- 
plete development of the plant. Thus, spring cereals exposed during the 
early weeks of the period of growth to the optimum temperature of growth 
later present a sickly appearance recognisable by the leaves turning yellow 
prematurely. According to Krasan, the phenomena of metabolism which 
lead to the formation of the floral organs are only produced when the tem- 
perature descends below a certain limit, more often below the minimum 
tempeiature of growth. 

We are thus led to admit the existence of a “ thermic ecologic opti- 
mum ” (as opposed to the “ thermic optimum of growth ” of Sachs), that 
is to say of temperatures most favourable to the normal development of 
the plant in its various stages up to the formation of flowers and fruit. 
This “ thermic ecologic optimum " evidently varies according to the said 
stages and in the case of autumn cereals, as has been seen above, it de- 
scends very low; but it is not possible to determine it absolutely for each 
of the different stages, owing to the connection which exists between all 
the phenomena of growth from germination to maturity. Thus, autumn 
iye exposed artificially to low temperatures during germination forms ears 
and flowers regularly even when sown in spring. In this case the ecologic 
optimum for the stage in which leaves are formed and for the development 
of culms may be relatively high. If, on the contrary, germination takes 
place at a high temperature it would be necessary to expose the plant to 
low temperatures during the stage following germination, that is dur- 
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ing the formation of leaves and culms, in order to obtain normal develop- 
ment of flower. In this case a high germination temperature producing 
rapid germination is no longer harmful and does not exceed the ecologic 
optimum. 

Effect of low temperature on flowering. — The author first di- 
scusses the ideas on this subject put forward by Fritwirt, Krasan Sachs, 
Loew, Fischer, etc., and then reviews the important work of Klebs, ac- 
cording to whom the change from vegetative growth to reproduction is 
closely connected with an excess of carbohydrates (reserve material) com- 
pared with nitrogenous matter. The antithesis between vegetative growth 
and reproduction pointed out by Sendtner is thus explained ; the former 
would be connected with a decrease in the activity of assimilation, while 
the formation of sexual organs would, 011 the contrary, admit of the predo- 
minance that activity. 

Thttf, the experiments made with autumn rye have shown that for 
plants growing in an atmosphere in which lack of carbonic acid gas (arti- 
ficially removed) hindered assimilation, flowering did not take place even 
if daring germination the action of low temperature was brought to bear. 

()n the contrary, in a normal atmosphere (containing carbonic acid 
gas), low temperature tended to increase in the plants the concentration 
of sugar and thus lavoured the formation and growth af the sexual or- 
gans ; this concentration was greater when the temperature was lower. 

The recent studies of Lidforss, Maximov, Akerman, etc., have shown 
that the resistance of plants to cold increases in proportion to the sugar 
concentration of their sap. There is therefore correlation between the 
“ need of cold ” of plants and their resistance to low temperatures ; these, 
by increasing the suear concentration influence, both resistance to cold 
and the development of sexual organs. 

Periodicity of piienonena of growth of plants, t- On this 
subject there are two opinions ; that of Kniep and that ot Klebs. Ac- 
cording to KNiur (and tjie greater number of existing physiologists), 
periodicity is an internal hereditary phenomenon, which Pfeffer considers 
as an “ autonomous or autogenous activity '* of the plants. 

On the coutrary, according to Klebs, the hereditary phenomenon 
would not be an autonomous rhythmical action, but a “ specific struc- 
ture ” of the plasma which, in conjunction with “ internal ” and “ external ” 
conditions, would produce the periodicity observed each year. 

The “ autumn ” and “ spring ” characters of cereals which show 
themselves in a different length of the vegetative period cannot be consi- 
dered as a hereditary jieculiarity independent of the action of external causes. 
It is no longer possible to admit the heredity of a specific " autonomous " 
length of vegetative period, since it has been shown that these phenomena 
can be very easily artificially modified or suppressed. On the other hand, 
the peculiarities which under the action of climatic factors determine the 
real “ natural ” length of the vegetative period* can be considered as 
.hereditary ; " resistance to cold ” and “ need of cold ” might be counted as 
among these peculiarities. However, in view of the variability in resistance 
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to cold observed at different stages of development of plants and accord- 
ing to variations in envhonment we should rather speak of a specific apti- 
tude to produce, in certain conditions of environment, a greater or less 
degree of “ resistance to cold We can consider “ need of cold ” in a 
similar manner : the flowering of autumn cereals is conditional on the ac- 
tion of low temperature which always decreases up to extinction, accord- 
ing as the lighting and the quantity of carbonic acid gas are diminished ; 
the character “ need of cold ” is, therefore, neither autonomous nor heredi- 
tary ; we ought rather say, the autumn cereals possess a natural tendency 
to react to the action of external factors so that the formation of flowers 
appears subordinated to such and such low temperature. 

We are thus led to this conception of biologists and still more of 
genetists : — “ that which is transmitted hereditarily has always a specific 
manner of reacting to environment, and the external characters perceived 
by our senses are only the result of that reaction to the eventual grouping 
of the external factors in presence of which the individual considered has 
developed ” (Battr). 

It is therefore not " periodicity ” as such, which is transmitted heredi- 
tarily but rather a peculiar aptitude of the organism to react with a certain 
natural rhythm (periodicity) to the natural conditions of environment. 


867 - Wheat Growing in Kansas.— Cali, 1£ F, and Salmon, C., in Agricultural Fxpaiment 
Station, Kansas State Agricultural Colic e. Bulletin 2T0, pp , jj fig Topeka, 101b 

A detailed account of wheat-growing in Kansas together with advice 
as to the best practical methods to be adopted in order to make the crops 
more certain, and so reduce the losses and the cost of production, and ob- 
tain maximum yields of the best quality at a reasonable cost 

The statements set forth are based largely on experimental evidence 
secured from the Agricultural Experiment Station at Manhattan, the four 
branch Stations connected with the latter, numerous cooperative experi- 
mental tests with farmers throughout the State, the tecorded history of 
nearly 60 years of wheat-growing in Kansas, and the experience of practical 
farmers generally. 

Most of the wheat produced in Kansas is grown in the central part of 
the State, and practically all of it is winter w heat. Hard varieties do best 
in Central and West Kansas, while soft wiieats succeed in the East. ’ Soft 
wheats are usually less diought and cold resistant than hard wheats and 
are more easily injured by hot winds. On the other hand, they lodge less 
in wet seasons and humid climates. 

The new variety of winter wheat called Kanred (i) recently produced 
at the Manhattan Agricultural Station, yields on an average 4.5 bushel per 
acre more than Turkey and 4.7 bushels more than Karkof. These last 
named varieties are those generally grown in Kansas. 

A strain of Fulcaster, a soft wheat produced by the Missouri Experi- 
ment Station, has given the best yield of all varieties tested in Southeastern 

(1) See* R , Feb mio, No 159 (Ed). 
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Kansas. In Northeastern Kansas, a soft wheat (Harvest Queen) has given 
practically as good results as Fulcaster, in fact many fanners prefer it to 
the latter, because it is a beardless wheat. 

The writers recommend the following rotation for central Kansas : 
lucerne (years 1-8) ; early kafir, or early amber sorghum (year 9) , maize 
(year 10) ; oats, barley, or winter wheat (year n) , wheat on land ploughed 
early (year 12) ; wheat (years 13 and 14) ; kafir or sweet sorghum (} r ear 
15) ; maize (year 16) , and then the rotation must be repeated, beginning 
however with 8 years of lucerne. Farmyard manure is the most satisfac- 
tory fertiliser for wheat. 

868 - Indian Wheat Sown in the Department of the Gironde, France. — ralhii. 

S^vkrin, in CumMes n wins dw Scnnu s tL l’ l endemic tVA^iuuHuti dc Ftaitu ,Vrt V, 
N<> T7. r»p Sj ' 12 1 . Pji jM«iv iomj 

The author presents the Academy with n specimen of the first ears 
of Indian wheat (raised from seed sent by M. I y . Kulkari, Director of Agri- 
culture, Bombay, and pioduced in plots at the experimental station at 
Poona), which had been sown in the Gironde on November 20, iqi8. 
Unfortunately, last winter was continuously damp and this wheat, which 
is very earh, showed itself verv liable to rust, which completely des- 
troyed it. 

869 - Comparative Cultural Tests of 11 Varieties of Oats at Domnarvet, Central 
Sweden, from 1906 to 1917. — Nilsson-, Okoro in Snnqrs Uts&delbtnun 6 Tidskuttt, 

Vcmi XXIX, Part i f pp ?7 4( \Ii lino, himi 

These cultural tests aimed at a comparaison of the vaiieties : - Svalots 

Dala, Common Dala, 03161, 01163, Bjorn, Orion, Mesdag, Nordfinsk, 
Seger, Guldregn, Ligowo, of which the first eight aie early and the last 
three of medium earliness. Svalots Dala, 01161 and 01163 are derived 
front crosses of Guldregn X Svaldf Dala and are chataeterised by being 
about as early as Dala and at the same time more productive and with 
stronger straw; the grain oi 01161 is white and that of 01163 yellow\ 

The Bjorn oat of Svaldf, produced from the cross Digowo X Xord- 
finsk black oat, is earlier than bigowo, it yields well, it has strong straw 
and its giain is black. 

( )rion is another oat also produced at Svalof from the cross Ligowo x 
0668 (0668 is a line of Mero oats). It is early, its grain is if good quality, 
and, in the Central and Northern paits of Norrland, its yield is Teally high. 

Yield of grain and straw. - Seger holds first place with 3129 kg, 
per hectare and a yield index of 106.5 (Guldregn = 100). This variety 
grows as far north as the 60th parallel of latitude, in the southern districts 
of Dalarna, but there it quickly loses its earliness and gives place to Guld- 
regn, which is earlier. 

Ligowo oats are clearly inferior to the two kinds noted above : its 
index of production — 92.6. 

In the least favourable parts of Dalarna the*Guldregn variety too 
late and should be replaced by other kinds, for example, by oat 01 163 de- 
rived from the cross Guldregn X Svalof s Dala. 


* [8S1-&C9] 
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Yield and quality of grain 



Yield 

of grain per 

Percentage 

i 

j Weight 

Weight 

Percentage 

Kinds 

hectare 1 

of naked grain 

of 

of 

of 


1 

in nnhusked 

1 1000 grains 

hectolitre 

double 


Un- 

husked 

naked | 

grain 

1 gm. 

1 

kg* 

grains 

<> 35 i SeRcr 

31*9 

2299 

735% 

1 35-5 

52 3 

1.17% 

0386 Gulrln tn , . 

2937 

2235 1 

76.1 

33 2 

5 V> 

0 19 

9353 Eigowo 

2719 

2061 1 

75-8 

39-5 

52.5 

0.65 

OQ24 Selected Dal 1 

2842 

2051 1 

73 3 

27 6 

50.8 

0 73 

— Commo Dal.i 

2622 

1974 1 

704 

27.0 

46.0 

1 53 

oir>i of 0924 X 0386. 

2607 

1935 | 

75 3 

3 M 

52.0 

0.46 

01163 of 0924 X 0386. 

2572 

1885 

74 9 

33 8 

504 

i 0,4 i 

03120 Bjtflll 

2 5 I 3 

1811 

74 4 

30,9 

48.0 

°*93 

Olioi Orion 

2527 

1779 

72.1 

35 4 

48 1 

0 50 

— Mtxiajj 

2460 

1773 

72 I 

33 2 

49*7 

093 

— Nonifinsk . . . 

2245 

1602 

71 4 

27.2 

45-9 

2 82 


The very early varieties Bjorn (2607 kg, per ha.) and Orion (2513 kg . 
per ha.) are better than Xordfinsk (2243 kg. per ha.) by 17.4 % and 9 2 % 
respectively. In production of straw, Seger again takes the first place 
(45^1 kg. per ha.) and Guldregn comes next (4518 kg.) ; Orion is among the 
last with 3082 kg. 

Quality of grain. — The following characters are eonsideied : — per- 
centage of naked grain to unhusked grain weight in gra. oi 1000 grains 
— weight in kg per hectolitie - percentage of double grains. 

Guldregn stands at the head of the list for weight per hectolitre, while the 
indigenous oats Xordfmsk and Common 1 )ala are among the last. Ligowo has 
larger grains and consequently has a high weight per 1000 grains, Seger and 
Orion follow it closely, the latter having precisely the chaiactei of lyigowo. 

The percentage of naked grain is certainly a very important charac- 
ter ; for this, Guldregn holds the first place with 76.1 ° n and if the yield 
is expressed in naked giain the difference between Guldregn and Seger is 
considerably reduced. Comparing the* data on the quality of Donmarvet 
grain with that of Ultima, the weight per hectolitre, the weight per rooo 
grains, and the percentage of niked grain are all clearly inferior in the lat- 
ter place. The quality of the grain, provided ripenning is certain, improves 
as it is grown further north. 

Kakuness. — This is a character whose importance is more and more 
manifest as the latitude and altitude increase ; a gain, of even a few days, 
in npeuing considerably reduces the risk of early autumn frosts. 

Among the three fairly early varieties tested, Ligowo and Guldregn 
are equally early ; Seger on the other hand ripens some days later ; this is 
why Guldregn is more cultivated in Dalarna. 

Of the early kinds, on the average, Mesdag ripened 10 days and Sva- 
ldfs Pala 6 days before Guldregn. Generally, the other varieties were 
alike and were about as early as Svalofs Dal a. 
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870 —Chemical Composition of Natural Rice and of Italian Polished Rice. First 
HOto)« — Ibsoolio, G., Estratto da eh Atti della ReaU Accademta delle Scienze d\ Tortno , 
Vol. 1,111, pp. 731-744- Torino, 1919 . 

The author, with a view to contributing to the study of the most ra- 
tional utilisation of cereals, has undertaken numerous investigations on the 
qualities of the following kinds of rice, specially with regard to their phos- 
phatic constituents : — • 

I. Riso svestito rosso (red hulled rice), composed of homogeneous grains 
covered with a red skin and perfectly white inside ; the red colour is fairly 
resistant to acids but is entirely removed by alkalis, specially ammonia. 

II. Riso svestito bianco (white hulled rice), which stands cooking well, 
giving out the characteristic smell of this cereal. 

III. Riso bnllato perla (polished pearl rice), formed of small, transpar- 
ent, heavy grains, slipping easily over each other; stands cooking well 
but does not give off any agreeable odour. 

IV. Riso mercantile raffuutto (refined commercial rice), white, homo- 
geneous, stands cooking badly, gives off no agreeable odour, insipid. 

V. Riso cremonese bianco (white Cremona rice), similar to IV. 

VI. Riso cremonese striato di rosso (red striped Cremona rice), used, 
with V, in experiments by Prof. Guareschi in the course of which pigeons 
and fowls preferred white Cremona rice. 

VII. Riso bianco mercantile (white commercial rice), kind placed on 
the market in iqih ; has the organoleptic characters of milled rices with 
negative characters of appetibility. 

The following table shows the results of the analysis of each of these 
7 qualities : - 

~r J r 



1 

1 

11 

III 

I\ 

V 

VI 

1 

1 VII 

1 

Specific gravity . . . 

1-441 

1.426 

1-458 

i 

1-430 

1.428 

1 1-438 

, M 35 

Water 

I2 -74 

% I 3 . 2 i % 

13-65 % 1 . 3-28 % 

12.8S % 

I 2-&5 % 

13.37 % 

A^h. 


1.24 

0.87 

0.53 

0 . 5 Q 

0.68 

1 0.57 

Fats 

7-15 

2.08 

O.64 

0.56 

0.65 

o -77 

0.68 

Nitrogen 

1-53 

*•37 

I - 2 5 

1.27 j 

1.30 

i- 5 i 

1.28 

Crude albuminoids . . 

8-57 

7.S1 

7.12 

7-23 

741 

8.55 

7.29 

Cellulose 

1.21 

1.15 

0.18 

0.22 

O.25 1 

0.32 

0.24 

Pentosans 

o -35 

0 3 ° 

0.05 

0.0b | 

0.12 

0.1& 1 

0.10 

Starch 

73-55 

73.20 

77-19 

78.08 

78.IO 

76.93 

, 77-75 

Total anhydrous phos- 
phorus 

0.S4 

0.O8 

0.26 

0.24 

0.38 | 

0.46 

0.29 

Phytinic phosphoric 
acid 

l 0.485 

0-435 

0.058 

0.055 

0.152 

1 

1 

0.188 j 

- 

| 0.082 

Eedthynic phosphoric 
add 

0.010 

0.008 

traces 

traces 




Phosphoric add pro- 
portional to IOO 
parts of ash .... 

5 & 

55 

30 


62 

67 

i 

50 

I 

— - ___ 

_ 

r — r _ 

5 C—_ 

l_ 

„ 

1 
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The difference between hulled rice and milled rice is evident : the form- 
er is fairly rich in both mineral and organo-mineral phosphatic compounds 
while the latter is poor in these constituents : thus the amount of phosphoric 
pentoxide may be as high as 5 gr. per kg. in hulled rice, while it does not 
reach 1 gr. per kg. in refined polished rice ; lecithinic phosphoric pentoxide 
is entirely absent from the milled rice, while in hulled rice in the form of 
phospholecithine, it is as much as 1 gr. of lipoid per kg. 

It is also desirable to draw attention to the chemical affinity which 
exists between the phosphate derivatives and albuminous matter, from 
which comes the constant fact that rice rich in phosphates is also rich in 
albuminoids. 

( omparaiivc analysis of 1 gr . of whole rice and of 1 gr. of polished rice . 



Whole rice 

Polished rice 

Phosphorus 

.... 1 2.678 ® /00 

0.890 o/ M 

Potassium 

2.469 

0.690 

Magnesium ... 

• ■ • • 0.865 

0.270 

Sodium ... 

0.434 

0.210 

Calcium . 

0.266 

0.080 

Iron ... 

0.144 

O.O7O 

Chlorine. 

.... 0.115 

O.I5O 


S.HTI o /(K| 

*•*8* %, 


All this confirms the argument of Trot. Guareschi (i) that polishing, 
decreases the valuable nutritive element^ in rice. 

871 - The Amounts of Nutrient Substances Abstracted from the Soil by Rice. Ex- 
periments in Java. — Van Rossem, C. 1. The Amounts of the Principal Nutrient Substances 
Abstracted from the Soil by u Rice Crop — II. The Amounts of Nutrient Substances Abstracted 
from the Soil by the Rtce Plant at Different Stages of Growth , in Mededechn^en van het 
A^ricuUur-Chemisch Labor a tor turn , No. XVII, Buiteiizorg, 1017. 

I. The Amounts of the Principal Nutrient Substances Abstracted from the 
Soil by a Rice Crop . - Twelve different varieties of rice coming from different 
regions of Java were examined, and the results of the investigations have 
been published in the Mededeelingcn van het Agricultur Chemisch Labor a- 
tori urn) (Communications of the Laboratory of Agricultural Chemistry), 
No. XVII, Chapter 1. They show that the percentages of inorganic 
substances in water-free samples of paddy (the harvested part of the rice 
plant) differ little from one another. There were more differences between 
the ^aterfree samples of rice straw, while the differences between the 
water-free samples of roots from which the adhering particles of sand had 
been removed were still more marked. 

(1) I. Guareschi. Sulla piii razionale utilizzazione dei cereali con esperienzeed osservazionl 
sulTalimentazione col riso sbramato o naturale ed a diversi gradi di depauperamento e bril- 
latura. Atti della R . Accademia dt Medictna dt Tortno , 1918. (Ed) 

810 - 871 ] 
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The results also demonstrated that an average crop in kg. per 
hectare of : — 


Damp 

paddy 

3 160 

straw 

23 020 

toots 

6 480 (with sand adhering) 

Air-dried 

2 420 

4 920 

1 080 idem 


Freed from water . . . . 

2 330 

4 

880 (freed from 

sand) 

removed from the soil in 

/ 

kg. per 

hectare : - 

paddy 

straw 

roots 

Nitrogen 


• • 23.3 

22.0 

4.8 

Potash 


. • 12.3 

50.6 

7-5 

Phosphoric anhydride 


. . 12. 1 

11.4 

1.5 

Ferric oxide ..... 


. . 1.4 

42.7 

35.7 

L,ime 


25 

13.4 

3.0 

Magnesia 


■ • 4.4 

5.6 

!»4 

Silica 

. . . . 

. . 148.7 

939.1 

91.4 


In harvesting the rice-straw, almot as much nitrogen and phosphoric 
acid, and four times as much potash is removed from the rice fields as 
when the paddy alone is taken. 

II. The Amount* of Nutrient Substances Abstracted from the Soil by the 
Rice Plant at its Different Stages of Grou tlu - The results of analyses of one 
variety of rice made at five successive stages of growth. This variety 
is much grown by the natives in the neighbourhood of the experiment field. 
The latter, which was never manured during the whole experiment, was 
constantly irrigated. It consisted of 24 similar plots, and each of the five 
samples w T as composed of rice gathered from one or more rows of 39 plants 
in 6 plots on the dates given below. 


Number of sai pics 

• Date 
of harvest 

Number of 
ph -its taken 

1 (young plants) 

Jan. 10. 1916 

166 584 

2 

Feb. 9 

3 393 

3 

Mar. 7 

2 808 

4 

April 3 

702 

5 (mature plants) 

May 6 

702 


The first four samples rvere not mature and could only be divided into 
leaves, stem, and roots. The seedlings were about 40 days old when 
planted out on December 25, 1915. Towards the middle of March, the 
plants began to flower ; their growth was always regular ; they were 
attacked by no diseases. 

Table I (page 8S0) shows that during the growth of the rice plant, the 
nutrient substances mentioned were absorbed in a regular manner, not only 
by the stems and leaves, but also by the roots, until the time of fructifica- 
tion and ripening. 

On the other hand, during the latter stage, the toots retained almost 
the same amounts of iron and manganese as before, but very little of the 

[ 811 ] 
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other substances which had served to build up the epigeal portions of the 
plant. 

Table II shows the amounts of the different nutrient substances 
contained in ioo grains and ioo plants at the given dates. 

Tahle II. — A mounts (in gr.) of the nutrient substances 
in ioo grains and ioo plants . 


Substance* 

Ora In* 

N° 1 

N° 2 

Plant* 

N" 3 

N" 4 

I N° -5 



January io 

February y 

Match 7 

April ^ 

Mftv 6 

N 

0.034 

| 0.04G 

1 

I.Q2 

4-1 3 

7.80 

I3.6I 

SiOa 

1 0.1 p) 

o.Ol 3 

^•31 

39.H) 

lOj.IJ 

1 99*39 

* 6 * 03 , , 

MnSCH\ < 

1 f 
\ 

| 

I 0.071 

. 

x.s > 

3 * *9 

5.24 

7.29 

CaO 


O.OOt) 

0.17 

0. 2Q 

0.7.) 

0.70 

MgO 

— | 

0.00O 

o* t 3 

0.13 

0.30 

T.14 

K *0 

I 0.011 1 

0.117 

2*97 , 

5 - 7 8 

8.98 

9.80 

Na a O 

— j 0,001 

0.022 ' 0.02 \ 

0.08 

o.l S 

0. w 

<H 5 

P 205 

| O.23 

0.60 

1-52 

3.10 

Cl j 

j 1 

0.010 

O.32 


1. 13 

3.01 

St >3 

— 1 

1 0.042 

O.Q2 

2.0 l 

5*74 

8.31 


As regards the three chief nutrient substances, larger quantities of 
nitrogen and phosphoric anhydride were absorbed during ripening than at 
the earlier stages of development, whereas less potash was taken up. 

Throughout the course of its development, the rice plant continues to 
absorb these nutrient substances. 

In the periodical Teysmannia (year 1917 p. 428 et seq.) the above re- 
sults have been compared with those obtained in other countries, but none 
of these data apply to Java. 

In the same periodical (year 1918, pp. 311-315) Messrs C. van Rossxcm 
and F. W. WiinER have given more complete data (based on the above re- 
sults) respecting the composition of the grains and the young plants of the 
same variety of rice. These seedlings were 40 days old at the time of ana- 
lysis, and had not yet been planted out. They were thus, analysed 16 
days sooner than those first spoken of. A summary of this analysis was 
given in No. 296, R. March 1919. 

872 - Results of Experimental Cultivation of Soya in the R. Colonial Garden at Pa- 
lermo -- Mattei, G.E ,in livUcttmo di Stud / ed Informazwnt del R. (nardtno Colontalr dt 
Palermo, Vol. V, Part 1-2, pp. 3*34 (30-31), bibliography of 40 works. Palermo, 1919. 

In 1918 an experimental culture of soy-beans was made at the Colonial 
Garden, Palermo, on a plot 350 sq. m. A variety was chosen with almost 
spherical seed, greenish yellow in colour, on the success of which it was safe 
to rely as small experiments had been made with it in the preceding years. 
The seeds were sown on March 29, in furrows at h spacing of 30 v 40 
cm. ; they germinated regularly about 10 days later. Two hoeings were 
made and between May and the end of August eight irrigations were given ; 
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flowering commenced early in July and the seed was harvested on No- 
vember 3 5. The entire period of vegetation was, therefore, seven and a half 
months. The plants reached an average height of 90 cm. Their growth was 
luxuriant ; there was a normal development of nodules on the roots. On 
the 350 sq. m 51 kg. of clean seed was harvested, which corresponds to about 
1450 kg. per lia., or a little more than 19 hi. This yield is considered quite 
satisfactory, all the more so as it could be increased by manuring. The v 
beans, when cooked in differed ways, were found to have an agreeable taste. 

873 - The Arums of Madagascar. — Ju mblle IL, in Annales du Muste Colonial de Marseille , 

YeaT XXVII, 3 Third series, Vol. VII, Pt. 1, pp. 179-189 + 3 pi. Paris-Marseille,i9i9. 

The Arums (Araceae) are only scantily represented in Madagascar. 
Previously only 4 genera, with 1 species in each, had been reported and 
two other genera which the author studies in the present note, one of 
which is a genus new to science, only raises to 6 the number of species of 
this family hitherto known in that large island. 

The 4 genera noted are Pistia , Hydrosme , fyphonodorum, and Pothos . 
The already known genus, now reported for the first tinu from Madagascar, 
is the Indian genus Remu salt u ; the new genus, created by the author, 
is ('arlephyion. 

Of these 6 genera, 5 belong to the tribe of the Areae and only one, 
Pathos, to the Acoreae. 

(1) Pistia. — P. Strati otes. I v ., a floating plant with submerged roots a| yl 
leaves on the surface. Found specially at Nossi-Be and in the N. W. of 
the island, but is also met with elsewhere. 

(2 ) Hydrosme. — H. Hit d ebrandtii Engler. This is, with Tacca umbratum 
Jum. and Perr., one of the “ Kabija-dolo M or “ Kobitsodolo ” of the natives. 
It grows in the sandy woods of Manongarivo, in the sandy damp woods of 
Ankirihitra and in the rocky calcareous woods of Mahevarano near Majunga. 

(3) Typhonodarum — T. madagascaricnsis has been separated from T . 
Lindleyanum by M Kno£Kk ; the author does not consider this separation 
justified and thinks that the name T. Lindleyanum ought to be adhered to 
for the Madagascar species. This is the “ viha ” or " mangiba ” of the 
natives, who make use of the fibre which they obtain from the leaves, and 
extract from the base of the plant a starch which they eat. The plant grows 
in marshes and on the edges of muddy watercourses and is from 1.50 m. 
to 2.50 m. high. 

(4) . Remusatia. — Doubtless R . vivipara, a species fairly common in 
the island. 

(5) Carlephyton . — New genus created by the author ; near the genus 
Stylochitmn 

(b) Pothos. -- P. Chapelieri . Scott, a plant climbing high up the trunks 
of trees. Reported in the N. W. and K. of the island. 

The author notes that, besided these 6 indigenous Arums, Colocasia 
antiquorum , cultivated for its tubers and called " Sonjo ” and “ Anane- 
saonjo " by the natives, has been introduced into Madagascar as it has 
lieen in most tropical countries. 
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874 - Cultivation of the Sago Palm and Production of Sago in the Butch Indies. — 

Indten Uitvoer , Year IV, No. 2 7, p. 664. Amsterdam, July, i<>i 9. 

The sago palm in the Dutch Indies is cultivated only by the natives. 
Jt is found notably in the Moluccas and in New Guinea, in Borneo, Sumatra 
and specially m the islands of Rion-Linga. It becomes mature in about 8 
to 12 years according to the soil ; the trees is then felled and starch is ex- 
tracted from the pith by methods which are still primitive. Sago so ob- 
tained is eaten by the natives and in many places it is their chief food. 

A superior quality is obtained by washing and drying the crude sago ; 
the factories which make this product are all in the hands of Chinese and 
Chinese labour is exclusively employed. 

At the present time much pearl sago (“ paarlsago ") is prepared; it 
is manufactured by submitting the wet starch to rapid jerky motion un- 
til it assumes a granular form ; the granules are next heated and a little 
coconut oil is added ; the granules when quite set are finally dried in the 
sun. True sago can be distinguished from sago made with potato starch 
by the fact that the former contains small quantities of albumen and fats 
which give it a higher food value. 

The export of sago from the Dutch Indies varies from 15000 to 30 000 
tons ; crude sago in exported to Singapore and ordinary sago to Holland 
(500 tons in 1917), the United Kingdom (521 tons in 1914) and the United 
States (429 tons in 1916). 


875 - The Jak ( Artocarpus integrifolia 1) in Ceylon. — Molegode, w., in The 

Tropical Agriculturist, Vol. IJI, No. 3, p. 126., Peradeniya, Ceylon, March, 1919. 

Jak ( Artocarpus integrijolia) (1) is found in abundance everywhere in 
the island of Ceylon. The tree under favourable conditions is a heavy bearer 
and sometimes the fruits are of great size and very heavy. Fruits weighing 
50 to 60 lbs. containing 10 to 15 lbs. of edible matter each are common. The 
writer once exhibited at the Nuwara Kliya Show a jak-fruit w eighing 108 lb. 
In the villages, a single fruit often serves as a good meal to a family of 3-4 
persons. The unripe fruit is one of the chief vegetables eaten by the popula- 
tion during the jak season, and frequently takes the place of rice in the poorer 
homes. FrQin the formation of the fruit until it is ripe, it passes through 
different stages which are known up-country as “ polos ", "hetikos", 
"dandukos” peheclichakos ", and “vela” or “waraka”; it is used in a 
variety of ways according to its ripeness, but the ripe fruit can only be appre- 
ciated properly when just ripe, as when over-ripe it has a ilisagreable smell 
and soon loses its flavour. There are two forms of the ripe jak — the “ vela ” 
and the “ waraka ” ; the former has a very soft pulp and is less liked than 
the latter of which the pulp is firm without being hard. From the stage of 
" polos ” till it is nearly ripe, the fruit can be used as a vegetable. 

In the up-country, from March to July, thousands of fruits are allowed 
to waste ; many of these could be preserved for future use. 

The pulp and seeds of the fruit are prepared for food in various* ways 


(1) A species nearly related to the “ bread fruit ” tree {Artocarpus incisa) of which the 
fruits are wed for making bread. {Ed.) 
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The seed contains a large percentage of starch, and it is easily preserved. 
Seeds of the ripe fruits are collected and dried in the sun after which they 
are mixed with sand and stored in a dry place. In this condition, they 
can be kept for 6 to io months. To preserve the pulp, a little more atten- 
tion is necessary : it should be boiled a little (not too much), and then dried 
over the fire, or in strong sunlight, then packed in boxes, and kept in a dry 
place. The ripe pulp of the “ waraka ” can also be preserved in syrup. 

Almost at the outbreak of the war an attempt was made to induce the 
natives to grow more jak. The cultivation of this tree is much to be re- 
commended, for it comes into bearing, under good conditions, in four years. 

876 - Harding Grass (Ph alar is stenoptera), a New Grass for California, U.S.A.— 

Kennedy, B. 1 \, in University of California Publications in Agricultural Science , Vol. Ill, 
No. 1, pp 1-24. plates 1-8, Berkeley, California, 1917. 

In California, most of the grasses of which the seed is now procurable 
on the market, cannot establish themselves and produce a strong sod on 
land not susceptible of irrigation. When sown on unirrigated land, these 
grasses furnish no pasturage for stock soon after the rains cease. Therefore 
a perennial graminea that will withstand the winter temperature, as well 
as the long dry season in the great central valleys, would be of great value 
to the live-stock industry. Such a grass, as is shown by the investigations 
and experiments of the writer, is the one described by Eduard Hackee in 
Fi;dde, Repertonum novum m specierum RegniVegetabilis, Vol. 5, p. 33$, 
1908, under the name Phalans stenoptera Hack., nov. spec. 

The specimens of seeds and plants from which Hackee drew up the 
original description of Ph. stenopiera y were sent him from Melbourne, Austra- 
lia. The grass was introduced into Australia by Haring (who planted it 
in the botanic gardens of Toowoomba, Queensland) and bears the wrong 
name of Ph. commulata , the plant with which it was grown. The seed that 
is procurable on the market in New Zealand and Australia is thus necessarily 
a mixture of the seed of the annual species (P. commulata) , and that of the 
perennial species which is the true Ph. stenoptera. 

It should be noted, that the latter had never attracted attention in 
South Europe, although it came originally from Italy. In South Africa, 
the seed was sold under the names of perennial canary grass, or Toowoomba 
glass, and erroneously styled Ph. bullosa. The writer proposes calling it 
flaiding Grass. 

On comparing Hackei/s botanical description of the grass with speci- 
mens that he had himself cultivated, the writer came to the condasion that 
the new species might be a hybrid ; his suspicion was strengthened by the 
fact that it was completely unknown in its native land. Harding grass can 
be sown in the winter season, so as to take advantage of the rains. The 
young plants, though almost as thin as threads, are very hardy and are not 
harmed by severe frosts. The grass grows rapidly, stooling profusely, and 
and producing l.trge clumps the first season. It forms a dense growth, 
making a lusdous feed as the leafage is devoid of hairy coverings. The first 
year, the grass attains the height of about 2 ft. to 2 % feet, and few flower- 
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ing culms are sent up ; the second year the plants in seed reach a height of 
over 5 ft. while the ordinary growth is about 3 ft. high. The roots are 
fibrous, radiating dowmvards'to a depth of 1 or 2 ft. During a hot summer, 
at Davis Cal., this grass was still green, when all the other forage grami- 
neae were dried up. Horses and cattle eat Harding grass with avidity. 

877 -“WImmera” Rye Grass ( Lolium subulatum ), a Future Forage Plant from 
Victoria, Australia* — Mullet, H. A., in Journal of the Department of Agriculture of 
Victoria, Vol. XVIII, Part 5, pp. 266-278, 6 figs Melbourne, May, kjiq. 

Lolium subulatum , although a new grass in Victoria, has proved to be 
an excellent forage plant. It is stated to be a native of Southern Europe, 
and is apparently not recorded as of any economic importance there, so 
it is possible that Victorian conditions suit it better than its original 
habitat. 

The earliest record of this grass in Victoria dates back 3 2 years. It 
had been planted on a farm at Norad juha by the previous occupier, who had 
brought it from Europe. It is now largely grown in the wheat-growing and 
sheep rearing districts of Wimmera and Malee. On some of the farms, this 
rye-grass has reseeded itself during a period of over 24 years. 

The value of L. subulatum as a forage plant is already well-established. 
It is hardy, doing well on all soils, and will even overun salt patches, the root 
system is fibrous and extremely vigorous, but is not persistent; propaga- 
tion is by ’seed only, the seeds retaining their vitality for several years in 
the soil. Its growth in spring is remarkably vigorous ; iu an average year 
(rainfall ib in.) the grass is stated to grow about 2ft. high; on a 4-inch rain- 
fall, it attained a height of 20-24 inches. A characteristic property of Lo- 
lium subulatum is to hold its seed firmly, which makes the grass very nutri- 
tious. The seeds can be easily harvested by means of a “ stripper ”, and 
the dried grass makes hay of excellent quality, which is palatable and read- 
ily eaten by sheep, horses and cows ; it quickly increases Uie milk yield of 
the latter. L. subulatum makes good silage, and doubles the carrying-ca- 
pacity of the pastures, as is shown by numerous cases mentioned by the 
writer. On one property 500 ewes and 300 lambs were placed for 6 months 
on a paddock of 280 acres without exhausting the feed. 

Once sown, this plant does not require re seeding, even though the 
ground be broken up for cereal crops. An occasional scarifying maintains it 
in full productivity. The period of growth of the grass is similar to that of 
the cereals. Growth starts from the first autunnal rains, and in Victoria, 
the plant may be fed green from April to December, while dry feed is avail- 
able throughout the rest of the year. Lolium subulatum flowers about the 
middle ot October (southern hemisphere), and if hay is required, the grass 
must be cut just after the flowering stage, otherwise it becomes hard and 
coarse. It pollinates very freely. The average yield of clean dressed seed 
is about 12 bushels to the acre. If this grass can be controlled and its propa- 
gation regulated, it may prove a valuable addition to the flora of Victoria, 
but if it were allowed to get the upper hand, it would develop into a serious 
pest, owing to its easy diffusion and its vitality. Special experiments w ill 
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be carried out to determine its exact capabilities. In the meantime, most 
farmers state that it is easy to prevent this plant spreading to a dangerous 
extent. One of them advises the following method for transforming a 
meadow of Lolium subulatum into a field of wheat : — feed the grass well 
off with sheep ; fire the stubble if there is sufficient of it ; then lightly 
cultivate. This will bury the remaining seed and cause it to germinate 
after rain. Then work the fallow well while the grass is still short. 

878 - The Purple Vetch ( Vida atropurpurea ) as a Green Manure and as a 
Forage Crop in the United States. — MacKee, R , in Farmers’ Bulletin 967, u. S. De- 
partment of Agriculture, 12 pp., 8 figs. Washington, June, 191^. 

Vida atropurpurea, or the purple vetch, is an annual; it was brought 
into the United States from Naples by the Office of Foreign Seed and Plant 
Introduction in 1899, and all the introductions since then have been of the 
same variety. The crop has been tested most extensively in the Pacific 
Coast States, where it has given very favourable results. In California, 
it has proved one of the best crops, if not the best crop for green manure. 
In West Oregon, and West Washington, it can be grown with success for 
seed, and at the present time there is a limited acreage under purple vetch. 
It requires similar conditions to those needed by the common vetch (Vi- 
cia sativa) and the hairy vetch (I \ villosa), but is a litle less resistant to cold. 
Under average conditions, however, the purple vetch will stand a tempera- 
ture of about — 9 0 C. ; where the temperature does not fall below this, it 
•an be sown in the autumn ; where the cold is greater, it is advisable to s*pr 
in spring. It is well to inoculate the soil wdien this crop is sown for the first 
time. The average seed yield is 10 to 12 bushels per acre. When grown 
orf green-manuring, seed or hay purposes, purple vetch should be seeded 
at the rate of 60 to 80 lbs per acne. It is very nourishing and affords good 
pasturage for all kinds of stock, as well as making excellent hay. 

The only insect that has attacked V. atropurpurea in the United Sta- 
tes is an aphis which does serious damage to the field pea and common 
vetch. 

879 - ” Kudzu vine ” (Pueraria hirsuta ), a Leguminous Fodder Plant in Cuba. — 

Calvino, 1 ST., Kei'tsta dc AuncuUura , Comerno v Irabajo, Ytar II, No 5 pp. lyft-iyy, 
4 list. Havana, May, 1919. 

Pueraria hirsuta Schneider (synonyms, P. Thunbcrgiana Benth; 
Puchyrhizus Thunbergianus Sieb. and Zucc., Dolichos japoniens Hort), 
a climbing leguminous plant, native of China and Japan, has been suggested 
as a perfect fodder for the warm southern parts of the United States. In 
Florida it has been reported as the only plant which can take the place of 
the “ velvet bean ” ( Stizolobium spp.) for fodder and green manure. 

The author has experimented with it since 1913 in the high central 
plateau of Mexico, where the aerial parts of the plant dry up in winter, but 
the fleshy roots in spring throw up vigorous shoots which develop into fine 
stems covered with much foliage, the leaves attaining a length of 12 to 18 
mm. For harvesting it is sufficient to let it dry in the sun for 24 to 48 hours. 
The plant is propagated by seed or by root cuttings. 
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At the Cuba Agronomic Station, Pueraria hirsute has been found to 
grow vigorously, so much so that it covers and smothers all other vege- 
tation, even when arborescent (banana) and produces abundantly seed 
of high germinating power (100 %). Regarding the seeds and pods the 
following data are known — average weight of 100 seeds gr. 18.25 > average 
number of seeds per pod, 8, (maximum 12, minimum 3) ; average length 
of pod 98 mm., average breadth 13 m ; average thickness of the valves 
6 mm. Hay made from this plant is very rich in albuminoids ; the ana- 
lysis of a sample from Florida gave * — albuminoids 17.4 % and car- 
bohydrates 30.2 % (as against 16 % and 31 % respectively for hay made 
of lucerne or alfalfa). It can be fed to all kinds of animals and does not 
upset them. Powdered and mixed with water it can be given to poultry. 

In Japan, according to Gkorgkson, a fibre, from which very fine 
strong material it- made, is extracted from the stalks. 

The thick fleshy roots are very rich in starch and edible matter. At 
the chemical laboratory of the Cuba agronomic station an analysis gave 
the following result : — 



Frcsli root 

j Air dried root 

Water 

b« i5 % 

I6.15 ' 

Mineral matter 

I.3I 

8.60 

Albuminoids 

1 . 5 * 

10.81 

Fats 

O.I 9 

I.^O 

Cillulose 

1.43 

10.20 

Carbohydrates 

7 * 4 ° 

52.84 

. ... , t Kubner 

Calorific value . . . . ] . . 

3 *. 19 

274.2 1 

( Atwatei 

S 5-91 

25 6 84 

Starch value 

| 9 88 

80.51 


880 - The Improvement ol Poor Pastures for Sheep in New Zealand. — See No. 955 

of this "Review . 


881 - Hay Caps, in the United States. — Mac Chirp, ll B , in / armen' Bulletin No. 9 77. 

U S Department of Agriculture, r6 pp , 2 figs Washington, May, 1918 
The writer describes the manner in which hay caps can be used to 
keep the rain from wetting hay in cocks. They afford an excellent pro- 
tection for the first and last cuttings of lucerne in the corn (maize) belt, and 
are a valuable addition to the hay-making equipment in the South, where 
several crops of lucerne and of mixed hay of lucerne and Johnson grass (Sorg- 
hum halepense) are grown in the year. 

Hay caps are of two distinct kinds, those that are entirely imperious 
to both air and rain, and those that shed all the rain, and at the same time 
allow the moisture-laden air to pass through and be carried away. \\ ater- 
proof caps are of two kinds, those made of wood-pulp and those made of cloth 
treated so as to be waterproof (for this, paraffin oil, gelatin and chrome alum, 
soap and iron sulphate, etc., arc employed). 
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Cloth waterproof caps being lighter and less cumbersome to handle 
than wood-pulp caps, are generally preferred to them. 

A very satisfactory method of fastening a hay cap on a cock is to 
attach a cement ball to each corner. 

Caps 30 to 36 inches square seem to be preferred. 

The writer describes the various kinds of caps, thedr durability, and stor- 
age, and gives the reasons for their use : they keep the hay dry, and pre- 
vent its being discoloured, they also save the leaves and give a greater yield 
of hay of improved feeding value. 

visre crops 882 - Cotton Varieties with Long Lint In the United States. - pryor, w. n., in u. s. 

Department of Agriculture, Bulletin, 733 . 8 PP- Washington, Sept. 6, 1918. 

The length of the fibre is uot the only factor that determines the price 
of cotton, but given that the strength of the fibres in both cases is equal, 
a cotton with long lint is preferred to one with short, because there is 
less waste in spinning it, and the fabric produced is more durable. Varie- 
ties of cotton with short lint are, as rule, earlier than those with long, 
and are less attacked by the boll- weevil (Anihononms grandh), but of 
late years, long- staple varieties have been grown in the United States which 
are as early and as productive as those yielding short lint. 

As there is considerable difference between the North American and the 
British ideas as to the length of staple, in order to prevent 'confusion in 
stapling, the millimeter standard is being largely adopted. • 

The States of the Union which produce the greatest amount of ext|^- 
slaple cotton ate, in decreasing order of production : Mississipi, Texas, 
Arkansas, Oklahoma, South Carolina, Louisiana. 

Sea Island, Kgyptian and Durango cottons with long staple aj*e also 
cultivated in some parts of Georgia, Florida, South Carolina, Arizona and 
California. 

883 - Cotton Production in the State of S&o Paulo in Brazil — pestama, i\r., in La ki 

mta colontalc , Year X, No 3, pp. iui-102 Sao-Pnulo, May jr, 1919. 

The cultivation of cotton in the State of Sao-Paulo dates from the early 
da) s of colonisation there. I11 ifooo enough cotton wa^ grown from making 
the coarse clothes in which the colonists were clad. Its cultivation was 
iairly important after the American war of secession ; between 1870 and 
1880 the State of Sao-Paulo exported annually 7 to 8 thousand tons of 
ginned cotton. At the present time the whole crop is absorbed by the 
factories of the State which are always crying out tor more. 

The cotton-growing zone of Sao-Paulo lies along the Sorocabana rail- 
way; lieie arc the most productive districts such asTatuhy, Porto Felix, 
Itapotitiinga, Tiete, etc. The species chiefly cultivated is Gossypium herba- 
ccunt, with North American varieties. The cotton produced is of better 
quality that that grown in India, but not so good as that grown in the north 
of Brazil. The staple oi this cottou is, on the average, 28 mm. long 
mm , 0.018 to nun. 0.019 in diameter and has a breaking strain of 4 to 6gr. 

Sowings are made at the commencement of the rains in September and 
October. The plants require 6 to 7 months (from September to April or 
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May) to mature all their pods. The cotton is harvested in May and June ; 
the yield is from 1800 to 3000 k g. unginued cotton per ha., yielding 30 to 
36 % of cleaned cotton (an average of 600 to 1000 kg. per ha.l 

The “ Coruquere ” (Alabama argillacco) often causes much damage 
by eating the leaves and the involucres of the capsules. 

Occasionally locusts also damage the plants. 

The average annual production of unginned cotton during the 7 years 
1899-1900 to 1905-1906 was about 5000 tons ; it was 6285,5 tons in 
1913*1914; 8699 tons in 1914-15; 16.326 t. in 1915-16; 22.494 t- 
1916-17; 36 852 t. in 1917-1918. 

The yield of cotton does not suffice for the Sao-Paulo factories as the 
following figures, for ginned cotton, show . ~ - 


Yiar 


| Production in the State I 
of S.io Paulo 


Impoitb * 


Total 
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J8 5t>(> O') | 
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1 7 947 97 ° 
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the northern States ot Brazil and, to a smaller extent, fiom the United States 


The amount of cotton goods manufactured in 1917 was 160 200000 m. 
The crop for 1918-19 is estimated at 100 000 t. of uuginned cotton in 
spite of damage from locusts, which have appeared iti several districts, and 
other causes. 


884 -Cotton in Italian Somaliland. - Brandalise A, ill Bollettino di Stuii ed Information 
del R. (itardttto Colomale di Palermo, Vol. V, Part 1-2, pp. 66-75. Palermo 1919. 

One of the qualities of the indigenous cotton plant in Italian Soma- 
liland is its wonderful resistance to drought ; it grows in fact in a region where 
the maximum rainfall is not more than 300 to 500 mm. a year. 

Cotton can be grown over the whole coastal zone from beyond Aluka 
up to Giuniho, a length of 2000 km. by a width o! 20 km. At present 
this zone is covered by a thick thorny scrub and is scarcely used except for 
grazing : a few fields are scattered here and there. The cultivation of cot- 
ton must have been fairly extensive formerly but has decreased owing to 
competition by American cotton cloth. 

The cultivation of cotton can be associated with that of food plants 
and others. It comprises the following operations : — burning the thorny 
bush and felling the trees ; fencing ; sowing at the beginning of the fains 
(April), 8 to 10 seeds in a hole, fertilised witli muddy water of the Uebi ; 
thinning out, leaving 2 or three seedlings, 15 to 20 cm. high, in each hole. 
Picking the crop and ginning are done by hand. 
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From the second year each plant gives 300 to 400 cotton bolls 
(one from each capsule) or may even give up to 800. One boll, with 
seed, weighs on the average at least 2 gr. The author found them weigh- 
ing 1 .950 gr to 2 . 960 gr. averaging 2 . 536 gr. There may be as many as 10 000 
plants per ha. ; even if there are only 7000 (owing to loss by parasites) with 
150 bolls per plant, the yield may be estimated at 2 100 kg. per ha. The 
cost is estimated for the following periods per ha. 

1st year. — Clearing and fencing 40 rupees ; tilling and sowing 50 
rupees ; several hoeings 100 rupees ; picking 20 rupees ; miscellaneous 
expenses during cultivation 40 rupees ; total 250 rupees per ha.. 

Each of the following years {from the 2nd to the 5 th). — Fencing 10 rupees ; 
weeding 100 rupees ; picking 40 rupees ; total 150 rupees a year : 600 
rupees for the 4 years ; total for the 5 year period 850 rupees per ha. 

Assuming a crop of 10 bolls per plant in the 1st year and of 150 in 
each of the others a weight of 2 gr. per boll, with 7000 plants per ha., 
there would be a yield of 140 kg. in the 1st year and a yield of 1200 kg. in 
each other year, or for the 5 year period 8540 kg., which at 25 rupees per 
quintal make 2135 rupees. This represents a gain of 2135 — 850 = 1285 
rupees, or 257 rupees (431 fr.) per hectare and per annum. In this calcula- 
tion the estimate of the receipts is a safe one and that of expenses high. For 
the native, who does the work himself with the help of his family, the profit 
is much greater, and would be so for an Kuropean who planted on a large 
scale, making use of by-products and raising cattle. 

Pests and Diseases. — The chief is a species of rat, Etherocephatbs 
ruppellii , which the Somalis call “ Zabat ounres ” and the Swahilis call 
“ durme ”. These rats devour large quantities of the seed at the time of 
sowing ; no remedy has been found, and it is not much use keeping watch. 
After the early rains numerous caterpillars and winged insects come out 
of the ground and eat the leaves of the cotton plants as well as those of 
vegetables, etc. ; powdering with carbolised extract of tobacco (with 
which the author experimented) was successful. 

Another pest of the cotton plant is Dysdercus scassellaiii (1). The cot- 
ton worm is also very common. 

After 7 years residence in the colony the author observed for the first 
time the " cancro del colletto or canker of the crown of the root (. Mocosmo - 
pora vasin fed a) , which he thinks was introduced in the Genale plantation 
in 1917 with plants or seed then imported. At the beginning of 1918 the 
disease had spread over 150 km. and had reached Balad. 

885 - Cotton in China and Korea. — JiuUehn honomique de V lndochint, Year XXII, New se- 
licb, pp. 105-106. Hiuioi-Haphotig, Jati-Feb., 1910. 

I. China. — China at the present time stands third among cotton pro- 
ducing countries, the United States and the Indian Empire ranking higher. 
The total annual production is, however, not exactly known, as the greater 


(1) See R. July 1918, No 730 {til.) 
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part of the raw material is manufactured by the growers ; it is estimated at 
2 000 000 bales of 4 piculs each (1 picul = 60.453 kg.), or about 483 600 tons. 
The fibre produced is of a coarse kind and will not give thread finer than 20 ; 
it is generally used locally. About 70 % of the export, valued in 1916 at 
17 000000 Haikwan taels, goes to Japan (the Haikwati tail =~ 1.114 Shang* 
hai taels ; in 1913 it was worth on ah average 3.81 fr). It would doubtless 
be possible to improve the quality of Chinese cotton by more scientific 
methods of cultivation than those in use at present, which consist in grow- 
ing the plant on the same land along with wheat and other plants ; but 
for spinning very fine thread American cotton would always have to be 
imported. In 1911, a society was formed against fraud by limiting the 
watering of the cotton with the object of increasing the weight ; members 
undertook neither to export nor to use cotton containing more than 15 % 
of moisture. 

Experiments for improving cotton hav.* shown that, at least for the 
Shanghai district, American seed is not suitable, owing to excessive humi- 
dity and want of heat which prevents the plant from maturing ; Egyptian 
and South Sea seed were even less successful. 

Experiment has shown that the Chinese sow cotton 3 or 4 weeks too 
late. They are led to do so by fear of injuring the wheat with which the 
cotton is interplanted. The loss in yield, if only cotton is grown, is too great 
to be faced. It has been shown that by sowing only sound selected seed and 
hoeing, which at present is never done, the yield rapidly increases threefold. 
In the province of Chansi, which produce the best Chinese cotton, Ameri- 
can .seed, recently introduced by missionaries, is used. The climate of 
that district is more suitable ; but, at the end of 3 years, the cotton became 
identical with that grown from local seed. 

The Government has engaged an American expert to study the ques- 
tion. He is of opinion that the reason why American plants have failed to 
mature is an excess of humidity and the manure used ; the Chinese use a 
manure which contains too much nitrates and not enough phosphates ; 
the plant grows too quickly and fails to mature (these remarks have re- 
ference specially to the district of Pekin and the North). 

Since 1895, the number of mills has rapidly increased ; there are at 
present 40 factories with 1 266 848 spindles and 6597 looms : 6 British 
with 298 076 spindles and 2221 looms, 3 Japanese with 211464 spindles 
and 876 looms. The remainder are Chinese. The largest works are grouped 
round Shanghai and are prosperous. A serious obstacle to the develop- 
ment of the industry is found in the customs and octroi duties which are 
too high compared, for example, with Japanese customs. 

II. Korea. — The position of cotton cultivation in Korea appears to 
be most favourable. The area at present under cotton is about 99 000 ha. 
and it is estimated that it will soon be doubled. 

The 3 cotton companies of South Korea, province of South Zeura, are 
about to amalgamate. * , 

Experiments in west Korea have resulted in a cotton with long, strong, 
smooth, pure white fibre. 
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886 - Cotton in Queensland, Australia. — Queensland Agricultural Journal , Vol. XI, p. 58, 

Brisbane, Feb. 1919. 

Since the Department of Agriculture, in order to stimulate the produc- 
tion of cotton in Queensland undertook to supply seed gratis to farmers, 
established a departmental cotton ginnery in Brisbane, and further 
encouraged the cultivation of cotton -in other ways, a number of small 
areas were planted in various southern districts. In 1914, 9445 lb. of raw 
cotton was received at the Departmental Ginnery, of which 524 lb. was 
sent to Panama; the balance, 8921 lb., yielded 2794 lb of lint (ginned cotton) 
which was sold locally. In 1915-16, 29230 lb. of raw cotton was received, 
which yielded ioo- 61 b. of lint. In 1916-17, 118229 lb. of raw cotton was 
received, which yielded 37694 lb. of lint. In 1917-18, 166 458 lb. was re- 
ceived, which yielded 54280 lb. of lint. 

887 - Production of Gomutl Palm Fibre in the Dutch Indies ,—Handclsbcmhtcn, Year xn, 

No 609, pp /i 58, 1 Table, The Hague, November 14 , 19t8. 

Gomuti palm fibre is obtained by stripping of the fibrous sheaths of the 
leaves of Areitga saccharifera Dabill. The natives of the Dutch Indies use 
these fibres for roofing their houses, for cordage and brushes, and call them 
“ gemoetol ” , In liurope there is now a demand for the fibre of the Go- 
muti palm on account of its notable resistance to water ; however the break- 
ing strain of this fibre is not half that of hemp, nor does it appear to be uti- 
lisable in the paper industry. From tests made by the Government of the 
Dutch Indies it appears that this fibre is a very suitable material for color- 
ing submarine telegraph cables owing to its resistance to the action of water ; 
for cordage the fibre is too coarse and too wanting in elasticity to be suc- 
cessfully used, but it is very well adapted for the chief use made of it by 
the native, that is to say for making brushes. 

The Gomuti palm is found wild in the whole Malay archipelago. There 
is no difficulty in obtaining large quantities of the fibre, especially as the na- 
tives also cultivate the palm in plantations for palm wine, palm sugar and 
sago. The manufacture of the fibre for export is very simple and consists 
in cleaning, sorting and packing ; an increasing export may therefore be 
predicted. 

From 1913 to 1916, the figures for the export of Gomuti palm fibre from 
Java and Madoerainkg. for Holland and total exports respectively were : — 
1913: 39896 and 116100; 1914: 49464 and 99834 ; 1915 : 12000 and 52017; 
19^ ‘ 54359 and 84313. 

The exports, which in 1913 and 1914 were chiefly to the United Kingdom 
and Belgium, were directed to Australia owing to the war. 

888 - Various Reports on the Production of Fats in Different Countries. — insutut Co- 
lonial de Marseille, Bulletin des Malteres Grasses, No. j, pp 19, Paris 1919. 

The first Bulletin of the Fats Section of the Institut Colonial of Mar- 
seilles contains the following reports : - - 

A. - Groundnut and Oil Palm in West Africa (extract from a 
note by the Governor General, M. Angoulvant, on the production of oil 
seeds and vegetable fats). This report deals with — 

[886-888] 
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(1) Groundnuts . — Up to a recent date this crop has been confined to 
Senegal. Haut Senegal-Niger, and French Guinea have hardly commenc- 
ed to export. Comparing the figures it is noticeable that the quantity of 
groundnuts exported fluctuates considerably from year to year. On the 
whole progress is slow. Also, it has been noticed that the quality of the nut 
tended to decrease, for the oil content diminished little by little and conse- 
quently also the relative value of the nuts in Kuropean markets compared 
with those from other countries. The author suggests immediate steps to 
remedy the state of affairs arising from this crisis of quantity and quality. 

There are two ways of increasing production ; an increase in the area 
under groundnuts and an increased yield (selection and improvement of 
cultural methods). 

The author discusses these subjects at length. 

(2) Palm oil and palm kernels , — The problem of increasing the contri- 
bution of French W est Africa to the palm oil industry is more complicated 
than in the case of groundnuts, for before the war foreign buyers (chiefly 
English and German) bought eveiytliing ; during the war requisition was 
possible, but the problem is what is to be done now the war is ended. 

This is the problem which the author endeavours to solve by suggest- 
ing certain measures. 

He deals, ftom the point of view of increasing production, successively 
with : — (a) Palm groves and natural or artificial stands (extension, improve- 
ment ; labour ; study of varieties of palms and methods of cultivation ; 
diseases ; schools and professional instruction). 

(b) Mechanical collection of the fruit ; mechanical extraction of 
oil and crushing of the husk by machinery; routes and methods of transport. 

The author supplements his report on groundnuts and the oil palm 
with the following section 0 . : - 

(3) Castor oil, sesame and similar products ; (4) Copra; f ~) Programme 
of production, Agricultural Sovice , Schools, Institute 0/ Bxngtrville (1). 

B. Groundnuts in British India. - (Extract from the Report 
0/ the Agricultural and Trade (' onfeicnee , Madras, Dec., 1919). 

C - Tiik groundnut in Java (from an article published by M. Wijs 
in the review Oust Indisihc Cultuuien). 

In the Dutch Indies j varieties of groundnut are chiefly cultivated: 

(1) The old Java variety with 2 or 3 seeds (sometimes 4); the duration 
of growth is from 6 to 7 months. 

(2) Another indigenous variety with 1 seed, ripening in 3 or 4 months, 
less interesting but not particular as to soil and requiring but little culti- 
vation ; grows even in compact clay soil. 

(3) The Jlolle variety generally has 2 seeds, sometimes 3, rarely 4; 
duration of growth 3 months ; easily pulled up. 

The first variety is the most productive ; the third is to be recom- 
mended, especially on account of its rapid growth. 

Generally the groundnut requires much watef and heat, especially 

(1) Sec R. May igiy No. 558 {Ed.). 
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in the second period of growth. In J ava they form part of a three year rota- 
tion in which the first crop is rice or, preferably, sugarcane. For some years 
groundnuts have been successfully sown twice a year in dry ground of 
little value. 

In Java it is considered that groundnuts require good soil preparation ; 
2 or 3 diggings followed by harrowings, proper drainage must also be 
provided. 

The author deals successively with cultivation, pests, harvesting, yield, 
price, sale, oil content, extraction of oil, uses and commerce. 

I). — Fat industry in J apan (translation of a report by M. W. J. 
Davies, British Consul in Japan published in The Board of Trade Journal , 
Dec. 26, 1917). The author deals successively with: general remarks on 
the fat industry in Japan; state of factories, methods of extracting oils; 
linseed oil, soya soil, colza oil, cotton seed oil, coconut oil, other vegetable 
oils ; vegetable wax ; fish oil ; whale oil ; glycerin from fish oil ; tallows. 

E. — The fat industry in Russia (extract from the Bulletin of the 
Russian Chamber of Commerce in Paris, published in February, 1918) (1). 

F. — The olive crop in Spain. 

G. — Palm oil and palm kernels (information regarding the yield 
in British West Africa and Togoland). 

H. — The coconut palm (export of products of the coconut palm 
of Ceylon). 

I. — The castor oil plant in the United States * 

889 - Attempted Improvement of an Olive Garden in the Province of Lucca, Italy.— 

Zanoni, 1 L, iti Gtornale dt A ^ ncollura , Year LV 1 , No. 7, pp. 205-207. Piacenza, July, 191 9. 

The author states the results obtained in a large experimental olive 
garden (3b ha.) ofCampo Romano'(comtmme of Sti ava, province of Lucca), 
on hilly ground. Up to 1913 this olive garden had been treated in the tra- 
ditional Ligurian and Tuscan manner, that is to say it was manured, but 
little or no pruning was done. Under this treatment, and badly manu- 
red, the trees produced a good crop only in favourable years. 

Prof. Bracci (Director of the Spoleto experimental oil factory) planned 
works of improvement in the olive plantation of Campo Romano, dividing 
them into two groups corresponding to two periods : — (1) for shaping 
the trees ; (2) for establishing the reconstituted cultivation. 

The shaping of the trees was effected by thinning and topping, not 
at an equal height but at a height proportional to the growth of each tree. 
The tops of 7000 olive trees yielded wood which was sold for 15000 lire ; 
consequently, owing to the present high price of fuel, the cost of the work 
was more than met by the sale of the wood. 

The work of consolidation consisted in : — Manuring, the first year, 
with phosphorus, nitrogenous and potassic fertilisers, at a short distance 
round the foot of the olive trees, rather alight dressing as few shoots were 
produced that year after the shaping of the trees ; green manuring with 
beans in the second year ; Dunging in the third year. 

(1) See No. Q91 of this Review . [ Ed .) 

[ 888 - 888 ] 
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In the second year pruning was done and the crown brought into 
proper shape. 

The thinning diminished the damage caused by pests — " occhio di 
pavone ” (Cycloconium oleagtnum), Phloeothnps oleae> olive fly (Dacus oleae) 
— and made it easier to fight them. 

The utility of the work suggested by Prof. Bracci was at once proved 
by a more abundant crop of fine olives compared with the previous crops 
from this olive plantation and the crops in neighbouring olive plantations. 

8 go - Possible Development of the Cultivation of the Oil Palm In the Federated 

Malay States in the Peninsula of Malacca. — Eaton, b j ami sphino, g. g , in 

The AgrtcuUutal Bulletin of the bederated Malay States, Vol. VI, No. II, pp 41)3-512. 

Kuala I, unipur, Sept-Oct., 1918 

Owing to the growing interest taken in the African oil palm ( Elaeis 
guineensis) the Department of Agriculture, Federated Malay States, has 
received many enquiries as to the possibilities of growing this palm on a com- 
mercial basis in that country. Many capitalists would desire to establish 
plantations in the territories of the Biitish protectorate in the peninsula of 
Malacca, and the chief reason for their hesitation is want of information 
about the oil palm. The object of the present article is to supply the desired 
information on the subject. The oil palm is indigenous in West Africa, 
but it is abundant till over tiopical Africa and grows luxuriantly iti all 
tropical countries. It is found as an ornamental plant throughout the 
Malay peninsula. It has been cultivated in the Botanical Garden at Singa- 
pore, and, since 1805, in the Garden at Kuala I/iimpur. The authors were 
informed that it has been planted on a large area (3642 ha.) in Sumatra. 
There is every reason to think that the oil palm will thrive on most soils in 
the territory of Malacca which are capable of holding a fair amount of mois- 
ture, but rich moist soils would probably give the best yield. On an area 
of some acres, 11 ‘ar the buildings of the Department o<* Agriculture, 
oil palms have been gtown 011 poor light land and it is curious to see how 
well they have done. It is probable that soils suitable foi coconut palms 
would generally suit Elaeis, but remarkably fine specimens have been grown 
on gently undulating ground which is unquestionably to be preferred from 
an economic point of view. It is known, indeed, that the expense of drain- 
age of coconut land is considerable, while gently undulating ground costs 
little or nothing to drain, and given equal results is to be preferred. 

The authors give all necessary instructions to planters regarding the 
preparation of nurseries and germination of seed, final planting, cultivation 
and care of the oil palm. 

Seeds of 3 varieties were received from the Department of Agriculture, 
Nigeria : — “ Microsperma ", thin shelled ; " oke pankaro ", hard shelled ; 
and “ king of the fetish " (“ ope if a of Ibadan "). In West Africa thin 
shelled varieties are preferred because the palm nuts are generally cracked 
by hand. It is desirable not only to obtain varieties with thin-shelled ‘nuts 
which are easily cracked but also those which yield plenty of fruit and 
the best quality of oil. 

The authors deal successively with the cost of establishing a plantation 
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of oil palms in the Federated Malay States where there are great possibilities 
for such cultivation ; palm oil and palm kernel oil (analyses, price, trade, 
uses, etc) ; implements and machinery. 

891 - Note on Coconut Cultivation in the Province of Madras, India. —Mac rah, w., 
and Anstbad, R. D., in Year Book of the Madras AgricuUual Department, 1918, pp. 121- 
131. Madras, 1918. 

Experiments in the culture, selection and manuring of coconut palms 
carried out for several years at Alleppey (province of Madras) by Mr. G. 
G. H. Davey. Conditions in this district are favourable for the culti- 
vation of coconut palms owing to heavy and well distributed rainfall, to the 
richness of the soil on the banks of back waters, consisting of thick black 
mud, which is brought and heaped in mounds along the canals and on the 
bunds of the paddy fields on which the coconut palms are planted ; along 
the sea shore the soil is greyish sand which, in spite of its barren appear- 
ance, produces healthy groves. In a plantation purchased by M. Davey in 
1909, the 134 palms which grew there yielded 3188 nuts in 1910. The yield 
constantly increased under the experimental treatment in which noxious 
undergrowth was cut out, Bamber's mixture and similar applications were 
applied in 1914 and 1916 (in 1915 the palms were only manured with coco- 
nut cake) ; in 1914 the number of palms was reduced to hi and the yield 
that year was 4763 nuts, the yield in 19T5 was 4675 nuts and in 1916 it 
was 7356 nuts. 

M. Davey made interesting experiments on 4 acres of apparently tm- 
fertile land which he bought in 1906 for the moderate sum of 350 rupees, 
and which bore 49 coconut palms. Many of these palms had never borne 
fruit and their stems showed clearly the bad condition they were in. Mr. Da- * 
vry first exprimented with local manures. The crops were as follows : - — 
516 nuts in 1907 ; 861 in 1908 ; 1598 in 1909 ; 1424 in 1910 ; 1845 in 
1911. Mr. Davey then sent a sample of the soil to Mr. Kei/way Bamber 
who recommended the application of a mixture of the following compo- 
sition : — gi ound nut cake 150 lb.; fish manure 300 lb; dried blood 100 
lb. ; superphosphate 300 lb. ; bone meal 100 lb. ; karat 200 lb. ; sulphate 
of 'potash 50 lb. ; total tooo lb. ; 15 lb. of this mixture to be applied 
annually to each palm. 

Mr. Davey carefully followed this advice ; only the mixture had to be 
slightly modified as some ingredients were unobtainable. The crops obtain- 
ed have been as follows : — 943 nuts in 1912 ; 208 3 in 191 3 ; 2298 in 1914 ; 
1614 in 1915 ; 4810 in 1916. The palms are now perfectly healthy. 

It may be noted that the crop was less in the year following the first 
application of the mixture and increased after. This seems usual and 
agrees with observations made at the Porto Rico Agricultural Experiment 
Station. 

Another result of manuring is the increased copra contents of the nuts. 
Before the application of manure the number of nuts required to make a 
candy (1) of copra was from 2300 to 2400, whereas now 1950 to 2050 
nuts suffice. 

(1) 1 candy ~ 660 lb — -09 3^0 be: (Fd ) 

[SM-H0I] 
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The yield of nuts in the neighbourhood of AUeppey appears to be big, 
frequently reaching 80 to 100 nuts per tree where fertilisers are used. The 
authors had heard of a plantation 18 miles north which gaVe extremely 
high yields, some of the palms giving 400 and even 450 nuts a year. This 
phenomenal yield is worth verification and investigation. The authors do 
not know what the average yield on the west coast may be but in other coun- 
tries it only reaches 60 to 80 nuts yearly. Thus, in their book, A practical 
Guide to Codonut Planting, Maitro and Brown say " from large well cultured 
trees in full bearing all over the Peninsula (F. M. S) we consider an average 
of sixty nuts a tree per annum the actual limit ; nothing approaching this 
result, however, need be reckoned on without high cultivation 

It is a common mistake to overcrowd the palms ; they grow better 
and the yield per tree and per acre is greater if they are not grown too 
dose (1). 

At AUeppey frequent application of lime improves the growth and yield. 
Any other manure is scarcely necessary as the trees are grown in rich black 
alluvial soil dredged from the bottom of lakes and brought a considerable 
distance at large expense. It is usual, however, to give the trees a few bas- 
kets of river sand every second year ; this treatment is said to help their 
growth. Cultivation, especially in circles round the trees, is generaUy prac- 
tised, but, as far as the authors could judge, the use of green manuring was 
neglected. It might be difficult to cultivate green leguminous crops on 
sandy soil, but it ought to be possible to do so, as several leguminous 
weeds were noticed growing spontaneously, one being a species of Alysi - 
carpus or a plant like it. Probably Crotalaria striata or Tephrosia Candida 
could be established, especiaUy where manuring is done. On the rich back 
water lands this kind of manuring is not required, for there is usually a 
heavy crop of weeds which are periodically buried. 

DISEASES and Picsts. — In this district, and specially near the town, 
the coconut palms tre subject to many diseases and properl} organised re- 
medial measures would lead to appreciable gain for the cultivators. The 
chief diseases are : - - 

(1) A root disease which produces a gradual weakening of the tree in- 
dicated by a diminishing yield and by smaller leaves with a yellowish sickly 
appearance, and finally by the death of the tree. A Merulius was found at 
the base of one tree. 

(2) A leaf disease which gives the leaves a very characteristic appear- 
ance ; the pinnae of the leaf are destroyed before they unfold so that the 
expanded leaf has a rat-tailed appearance at its extremity. 

(3) A leaf disease caused by Pestalozzia palmar urn which produces grey 
or brown decayed spots on the surface of the leaf. This detracts from the 
value of the leaves as they are useless for making " cadjans ". 

Among insect pests the following may be noted : — Oryctes rhinoceros , 
Rhynchophora ferruginea and a scale insect which attacks the nuts anti 


(1) With reference to the spacing of coconut palms !n plantations sec /?, Eebr. tor 9, 
No. ?ot, pp iKo-i8r (Fd). 
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which is found In black masses on the outside of the husk ; this scale insect 
is also found on areca nuts, but probably it does little harm. 

892 - TM Coconut Paint in the Philippines ; Production. - Cookson, w. s., in The Agri- 

cultunl Bulletin of the Federated Malay States, Vol. VI, No, u, pp. 517*520, Kuala 
lytimptir, Sept-Oct.,i9i8, 

The total number of coconut palms in the Philippines, according to 
the census of 1918, is about 31 000 ooo, and the crop for thei fiscal year 
1917-1918 was about 892 000 000 nuts, or about 29 nuts per tree. 

The annual yield per tree is very variable. The highest yield is re- 
ported «iti the Zamboanga district, where it is 45 nuts ; at Cebu it is 22 ; in 
5 other districts it is 19 y 2 , 19, 13.9 and 8 nuts respectively ; in two other 
districts the yield is only 6 nuts per tree. 

Most of the planted areas are in Luzon, the remainder being chiefly 
in Mindanao, Cebu and Leyte. The oil mills are all at Manila except one 
at Cebu and one recently erected at San Pablo. These mills do not own 
plantations but buy their copra. 

In 1899, the Philippines produced 14 000 tons of copra ; in 1912 the 
production was 169 000 tons. Before 1912 no oil had been manufactured 
except a small quantity produced by primitive methods. About 50 000 000 
nuts were treated in 1914 and produced 4O00 tons of oil, of which 1300 
tons were exported. In 1912 and 1913, modern mills were erected and the 
production of coconut oil reached 16 000 tons in 1916 and 49 800 tons in 1917. 
I11 1916, 72 000 tons of copra were exported. Since 1917, the expert 
is indicated by value, not in tons ; the export of copra was valued at 
$1388 418 in the fiscal year ending in June, 1917, and $1 905 448 in the fiscal 
year ending in June, 1918. Previous to 1915, coconut oil was produced in 
very few factories and there were very few mills with modern machinery. 
Now, at Manila alone, there are 12 mills and the machinery is modern ; the 
value of coconut oil exported during the first three months of 1918 was 
$1610 000. The mills are making large profits and new mills are being 
erected. 

The export of copra and oil is chiefly to San Francisco. 

* 

rubber, 893 - The Increase in Girth of Hevea Trees. - KBacnmus p jc (M»de<ieei ingen van 

XIX and Ritsm het Bes >ektah Proet-tation, Rubber Serie No. 5), in Archicf vooi de Rubbercultuu " in Ned - 

plants erlandsoh Indil, Year II, No. 7, pp. 407-4 fig 7 Bitavia, 1918. 

An investigation on the increase in girth of Hevea trees. The parti- 
culars for these investigations have been obtained from periodical measur 
ing of the girth at a level of x m. or 3 ft. above the ground and from 
periodical registration of the rainfall. After studying all the particulars of 
the investigations, the writer has come to the following conclusions 

1. The growth of Hevea during the whole year is not constantly 
the same. 

2. Kach year Ilevea passes through a period of absolute standstill 
in growth and this period may last for a longer or shorter time* 

3. Rainfall has no influence 011 the periodicity ; the rainfall during 
one quarter Has no influence on the growth during the same or the follow- 

[ 8 * 1 - 893 ] 
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ing quarter ; i. c. eatly setting in of drought or sudden rainfall do not in- 
terfere with the periodical standstill in growth. Iso indications are to be 
found that a pronounced East monsoon during one quarter should have 
an unfavourable influence on the growth, nor that a more regularly dis- 
tributed rainfall during the quarter of minimum growth (which is also the 
East monsoon) should have a favourable effect on the growth. 

4. The growth depends wholly on the total yearly rainfall : too 
much or too little rainfall can have un unfavourable influence on the 
growth. 

5. Robusta coffee as catch crop retards the growth of Hevea ; 
the influence of this catch crop, however, is very small and may account 
for the fact that rubber grows quicker in West than in East j ava. 

6. On good soil and with Robusta interplanted as a catch crop 
an increase in girth of 8 cm. per year may be expected in the Besoeki 
district at an altitude of 1800 ft , which nuans a rate of growth at which 
the trees become tappcble after 5 years (taking a girth of 18 in 3 ft. above 
the ground as basis). At an altitude of 2800 ft. however Hevea is only 
tappable after 8 years. 

804 - Notes and Experiments on the Coagulation of Hevea Latex. - Vrrnet, g , m An- 

tuiles du Mush udonial dc MaiseilU\ Ytar WVn, *rd Strips, Vol. VII, Tart I, 
pp 137-167 I'aris-Mur^eilles, iqj<> 

The author (chemist at the Pasteur Institute of Nha-Trang) has divi- 
ded his paper into 3 parts - - lie first explains critically the general theory 
of coagulation , next he examines how coagulation takes place by drying 
eentrifugalisation ; lastly, lie investigates spontaneous coagulation, review- 
ing some of the processes which are capable of controlling it. 

The author formulates the following conclusions on the subject of na- 
tural coagulation of latex winch are interesting practically . — A gaod na- 
tural coagulation can be obtained * 

(1) By adding, when necessary, sugar to the extent of 'its deficiency 
in the latex, say 1 gm to 10 gin per litre on an average. 

(2) By causing coagulation to take place without contact with air, 
by means of a float or «*ome other method 

(3) By the action of micro-organisms at a temperature between 30° 
and 45° C„ that is to say, by first heating the latex with the help of a regu- 
lator and then the room itself 

(4) If that does not act, a little scrum from the previous day's coagu- 
lation should be added, or better still some selected ferment. 

(5) It is to be noted that, even when diluted with several times 
its volume of water, Hevea latex coagulated competely in these conditions; 
it is well, however, in that case to increase slightly the amount of sugar. 

Regarding the action of nucio-orgamsms on the coagulated albumi- 
noids, the isolations made by Dr Denier have shown that 12 species diges- 
ted white of egg and 11 liquefied gelatin. The sa qje micro-organisms can 
act both as generators of coagulating acids and as transformers of colloids, 

The author' s process of isolation of albuminoids in the latex are too 
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recent to enable him as yet to investigate the action ol-the micro-organisms 
on their chemical composition. 

Elsewhere Messrs Grantham and Eaton have shown that, under the 
influence of micro-organisms, albuminoids in the latex are transformed into 
amino acid which act in hastening vulcanisation, as well as on the physi- 
cal characters of the vulcanised rubber. 

It is, therefore, a question whether by a more perfect method of coagu- 
lation by heat than that which the author made use of and by subsequent 
addition of sterile coagulum, the maximum yield and a better quality 
of rubber could be obtained. 

For coagulation, the method which has given the best yield is with 
latex, made very slightly acetic, in an autoclave at I20°C. 

The autoclave by itself only gives good results if the latex is pure, and 
whenever the latex is dilute, as often happens in the rainy season, the re- 
sults arc bad. However, if the latex is made very slightly acetic it coagu- 
lates marvellously in the autoclave even when diluted with several times its 
volume of water. Once a perfectly sterile coagulum is obtained it will be 
easy to use it. With this object, the microbes which are found locally can 
be isolated and studied, or others can be procured from countries where 
the best rubber conies from, such as the upper Amazon . 

Whatever may have been the earlier opinion on this subject it is now 
recognised that Brazil rubber is by no means sterile. The temperature to 
which the " seringueros ” submit the coalescent latex (then slightly acid) 
in the afternoon is in fact of too short duration and is not sufficiently hi^R 
to sterilise it in such a highly polluted environment. The author notes the 
similaiity which exists in these methods of preparation and enquires whether 
the long sought secret of the special quality of Brazil rubber does not lie 
there. He hopes that experiments will soon give the answer. 

805 - Bacterial Changes in Hevea Latex.— Stafford Whitby, G., in The Agricultura 1 
Bulletin 0/ the Vcdcrated Malay Mates, Vul. VI, No 11, pp. 513-516. Kuala I, unipur, 
Sept-Ocl,, 1918. 

The object of the present note is to indicate the relation existing 
between spontaneous changes in Hevea latex and changes due to bacteria. 

The conclusions leached after an extensive series of quantitative re- 
searches into bacterial metabolism made by A. J. Kendall and his colla- 
borators working under his control may be summed up as follows : — 

The fundamental principle of bacterial metabolism is contained in 
the following law : — Fermentation takes precedence of putrefaction. 
That is to say, bacteria can generally use either carbohydrate or protein, 
and act upon the former in preference to the latter when both are present 
in the same medium. Bacteria act on carbohydrate by fermentation and 
on nitrogenous substance by putrefaction. 

When, by their vegetative activity, bacteria use (for fuel) carbohydrate 
and protein present in the medium in which they develop, they invariably 
choose carbohydrate in preference to protein. Proteolytic activity, 
which is only indicated when the bacteria use protein, produces alkaline 
and nitrogenous substances. On the contrary, the products of fermentation, 
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which are formed when bacteria are using carbohydrates, are non-nitroge- 
nous and acid substances. 

The investigations of Kendall and his collaborators were made on a 
certain number of groups of bacteria, including B, coli> the proteus group 
(including organisms found associated with putrefying matter) and the 
group Mucosus capsulatus (a badly defined group including B. lactis aero - 
genes and B. acidi lactici). The organisms were grown in two broths one 
without sugar and the other containing 1 % of dextrose or other carbohy- 
drate. The broth was in flasks, and experimental conditions were purposely 
very favourable to putrefaction ; the relatively large free stlrface in contact 
with the air assured the oxygen necessary for the organisms both iu the 
sugared and sugar free media. 

The experiment showed that the addition of sugar to the latex, prevent- 
ing putrefaction (originally observed by Ii vi'on and Grantham) (i) and 
bringing about an increase in the degree of acidity (shown by OoRTER and 
Swart), appears to be in exact accord with the principles established by 
Kendall’s researches, It would not appear necessary to assume, as Gorter 
and Swart and Eaton think, that the addition of sugar to the latex pro- 
duces conditions favourable to certain kinds of bacteria attacking sugar 
and forming acid, and unfavourable to other species of bacteria causing 
putrefaction. 

The change in the character of the food supplied suffices to explain 
that putrefaction, accompanied by alkalinity, and fermentation are caused 
by the same species of bacteria under different conditions. It seems pip- 
bable that independently of the anti-coagulating effect attributed to the 
production of alkali associated with the latex, the causes of the putrefac- 
tive activity which is exhibited in the latex must be looked tor elsewhere. 

It seems that proteolytic activity in the latex may have an anti-coa- 
gulating influence greater than that due to the neutialisation of acid by 
the alkali produced by the latex itseli. 

896 ~ Investigations on Sugar Cane in Java. - kwh®, t., 1. Evaporation curves for sugar crops 

32 kinds of sugar cane in 1016, in irehief rout tic Suikmnduslrn in Nctlcrhirkhrh-ltulic, 

Year XXV, pp Hi 2-H2T Su raiuja, 1 ot 7. 1 1 La pet imnits with ttu object of demonstrat- 

ing that the process oi a^unilation b> sugar cane depend* on external conditions Ibid,, 

pp. 152} U 40 , 2 fig. 

I . — The author determines the degree of evaporation at different 
times of the day ; he takes as a basis the Jesuits obtained for dividing the 
kinds of sugar cane into 3 groups. 

II, - - The author determines the amount of assimilation by sugar 
cane at different times of the day ; to do this he makes use of (1) the me- 
thod of weighing by means of Ganong’s apparatus ; (2) the iodine reaction 
(Sachs' method). 

It appears from these experiments that the cane attains its maximum 
assimilation during the morning ; in natural conditions sunshine hardly 
every appears to be a minimum factor. To investigate the influence of 
light part of the plantation was shaded by a roof. 

(1) See R. April 1916, No. 506 and Sept. 1917, No. 858 {Ed ). 


[Hti-m] 



902 


SUGAR CROPS 


897 -Statistics of Production of Various Kinds of Sugar Cane in Java.— van haubvsud 

Ph I. Preliminary remarks on the statistics of production classified according to the differ- 
ent kind* of cane, in Archief voor de Suikerindustrie tn Neder lands ch-Indte, Year XXV,- 
pp. 1 57 Vi 584. — II. Statistical tables of the distribution and production of various kinds of 
sugar cane in the crop of 1912. Ibid pp. 1589-1596, 2 fig. Soerabaja, 1917. 

I. — The author discusses the general statistical methods employed 
by the Java sugar industry. He deals successively with the following 
points : — the requisite precision which the figures ought to have ; value 
of statistics of production for different varietes of cane ; importance, to the 
sugar industry of the cultivation of new varietes of sugar cane at experi- 
mentals stations. 

II. The author publishes 4 tables ; number 1 indicates the area 
planted with the three most important varietes 100 P. J. O, 247 B and 
Black Cheribon in different plantations ; in table 2 these figures are 
grouped according to districts ; table 3 shows the production of each va- 
riety in different plantations ; in table 4 these figures are brought to- 
gether for the whole of J ava. 

For each variety the production is grouped according to the variety 
which furnished the cutting from which the canes were grown. 

898 - Description of Sugar Cane Varieties Cultivatloned in Java. — jeswiet, j. 

in Anhtef voor dc Suikerindustrie tn Nedcrlandsch- Indie , 3rd article in year XXIV, 
pp. 1321-1349 h 20 fig., 4th article in Year XXV, pp. 331-352 + 12 lig., 5U1 article 
in Yeat XXV, pp. 913-946 + 15 fig., 6th article in Year XXV, p. 1369-1/111 4 20 fig^ 
7 th article in Year XXV, pp. 1939-1991 4 19 fig,, 8th article in Year XXVI, 
PP- 383-409 -f- 14 fig. vSoerabaja, 1916, 1917 and jqt8. 

The author describes the varieties of sugar catie grown in Java 
according to principles previously explained. Each article is illustrated 
by plates and diagrams which help identification. 

As far as possible the origin of the varieties is indicated. The author 
deals successively with the following subjects : — 

3rd Article . — vSeveral kinds whose yield is small are often mixed with 
the type 100 P.’O. J., which gives excellent results. These are the 
varieties Eoethers, Fiji, White Manilla, 100 Brim, red German New-Oui- 
nea, and Kassoer. 

4th Afticle. — Among some plants raised from seed at the Sempalwadak 
plantation, type S. W. 3 has some importance for cultivation on a large 
scale. 

5th Article. — Principal kinds- of type E. K. At present E. K. 28 gives 
the highest yield of all the varieties grown in Java ; E. K. 2 is also a 
very good variety. 

6th Article. — Some plants raised from 'seed belonging to the progeny 
of the Chunnee type owe to their origin their immunity from “sereh 
they w r ere obtained at the experimental station of Pasoeroean. 

7th Article, — Some varieties resulting from a crossing betwwen kinds 
of different origin are often cultivated on a small scale in plantations. 

„ 8th Article . — Description of 5 types D. I., among which D. I. 52 is 
important owing to its high sugar content and to its lesser tendency to 
lodging. 
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899 - Specific Gravity of Some Kinds of Sugar Cane at 'the of Condang Lipoero 
Factory In 1916. — Schmutzer,* J, in Archuf voor de Sutkmndustne in Ntderhndsck * 
indti, Year XXVI, pp. 345-647, 74 tab, 47 fig. Soerabaja, 1918. 

The author has investigated to what extent the specific gravity can 
be used as a basis for fixing the best time for harvesting the cane. He 
commences by making a detailed study of the specific gravity of cane, which 
is complex ■ it is made up of the specific gravity of the sap and that of the 
tissue. The specific gravity of sugar cane increases progressively during 
the period of ripening and this increase is greater than that of the specific 
gravity of the sap only ; it follows that the increase is caused chiefly by the 
increase in the specific gravity of the tissue. The latter increases owing to 
continuous contraction of the culm which the author has measured exactly. 

A close relation exists between the contraction and the absorption of 
water by the plant. 

The author arrives at the conclusion thkt the determination of the spe- 
cific gravity can give no indication of the time of perfect maturity but that 
it might perhaps help in estimating the weight of cane. 

900 - Distribution of Soluble Blatter in the Sap in Different Parts of the Culm of 
Sugar Cane. — Kuyper, J., ill Arcbief voor de Svikmndustrtc tn Nederlandbch-lndte, 

Year XXVI, pp. 1665-1686. Soerabaja, 19T8 

The author determines the concentration of sugar in the sap in diffe- 
rent parts of the culm by means of the Zeiss saccharo-refractometer. The 
percentage of soluble matter diminishes regularly from the lower to the up- 
per parts of the same culm ; up to the 10th internode from the top the dimi- 
nution is insignificant ; it becomes accentuated below that internode. How- 
ever, the extreme tip contains rather more concentrated sap. 

Below and above the node there is a zone of 1 to 2 cm. where 
the sap is less concentratedd than in the middle part of the internode. 

In most cases the sap is fnore concentrated in the outer part of the culm 
than in the inner part ; the cortical layer, which is the hardest part, 
contains the most concentrated sap. Numerous figures show these results. 
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901 - Coffee Cultivation in Madagascar - Faugh^re, A in Journal d* Apiculture Iropmh , 
Year XIX, No. 159, pp. 267-168. Parte, May 31, 191Q 

Coffee cultivation is rapidly extending in Madagascar and just now it 
is favoured by the Act of August 5, 1913 which completely exempts coffee 
grown in French Colonies from customs duty in France. 

In recent years the production, which was 200 tons, was almost 
confined to the Mananjary valley. Now the coffee plantations have 
spread generally at Vatomandry, Tamatave, Antalaha, Nosy-Be, etc. 

The Mananjary planters grow chiefly Liberian coffee (Coffea libenla) 
and they have evolved the most suitable method of cultivation for it. The 
investigations now bear on preparation. Liberian coffee is, indeed, rather 
difficult to treat, as pulping the berries is a very delicate operation. Af- 
ter many attempts the Java planters have learnt how-to construct machines 
which pulp the Liberian berries perfectly and by carefully thought-out me- 
thods of preparation they place on the market a coffee which is valued as 
highly as good Arabian coffee, 
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The Madagascar planters have already introduced the machines used 
in Java for pulping Siberian coffee and they are investigating methods of 
preparation which will enable them to turn out coffee similar to that of the 
Java planters. Trade requires Liberian coffee of a light colour, which coffee 
merchants call “ canary yellow ”, and this is the colour which is indispen- 
sable. The " moist ” process of preparation is the only one which gives this 
results and soon the Madagascar planters, many of whom still prepare their 
coffee by the “ dry ” process, will use the ptilping machines. 

For the last few years, also, C. canephora var. kouilouensis and C. ro- 
busta (i) have been planted on a small scale generally in the colony. These 
species are earlier than C. hbenoa and their berries are more easily prepared. 
Their resistance to Hemtleia vastatrix is, if not complete, at least very great, 
and there is no doubt that the planting of these coffees in Madagascar will 
be greatly extended. C. conqenw var. Chalui, which is absolutely resistant 
to Hemtleia , unfortunately produces little and its cultivation is being 
abandoned. 

Attempts to bring the extensive marshes on the east coast of Madaga- 
scar under cultivation are at present being made and, according to the au- 
thor’s observations near Tamatave, properly drained marshes seem to 
be admirably suited to the cultivation of Liberian coffee. 

It may be expected that Madagascar will soon export 1000 tons of cof- 
fee a year and the production will rapidly increase. 

902 - The Coffee Industry In Panama. — snydir, \ g m ( umnura R* /><»#■/ *, No ny 9 

)p 8«i 88 1 ? Washington, T) C i«>H) 

Panama presents a very favorable field for the growing of coffee, and 
there is quite a colony situated in the district of Boquete, Province of 
Chiriqui, engaged in the industry ; but the coffee lands of Boquete are lim- 
ited and nearly all the good land is occupied. The best district for the 
raising of coffee is situated in the uplands of the district of Bugaba, where 
vast dreas of the very best lands for coffee-growing exist and where cli- 
matic and other conditions are most favorable to its growth. Coffee 
from this section is classified as the best in the world’s market. Grown 
at an elevation of fiom 2 000 to 5 000 ft., it not only reaches perfection, 
but the altitude provides a healthy cool, salubrious climate. 

After selecting a suitable piece of land, the timber is felled and gener- 
ally burned, then the land is lined off and the young coffee trees are trans- 
planted from a nursery which has been previously piepared, or with trees 
bi ought from a nursery. To prepare a nursery, the ground is properly 
cleared and the coffee berries are planted about 6 inches apart, and in a 
few weeks they begin to show above ground. They may be transplanted 
at a year old, but generally at two years, after which they require two 
years to begin bearing, and at four years are in full bearing, averaging 
3 lb. per tree. Ko shade is required and the only cultivation consists in 
three of four cleanings a year to keep down the weeds, as no ploughing, etc. 

(1) For t rohusta and its cultivation in Ctylon *-oo R , March 1919, No 322 [Ed ) 
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is necessary. Coffee matures from October to January, and is then picked 
and taken to the factory, where it is fermented, after which it passes to 
the pulper where the outside hull is removed ; then it is washed and dried, 
either by the sun or in patent driers. It is known as pergamino, each bean 
being incased in a thin shell, which is removed by a sheller ; it is then graded 
and sacked, ready for market. Water power being abundant, this is used 
for running all the machinery, which is simple and requires no expert 
to operate it. 

The annual output of the Province of Chiriqui, which produces the 
bulk of the coffee, is approximately 4 000 sacks of 100 lb. each, all of 
which is produced in the Boquete at present, as the coffee planted in the 
Bugaba section is still young and unproductive. The local supply does 
not meet the domestic demand, and instead of exporting, a great deal is 
imported from adjoining countries, although there is a protective tariff. 

Coffee at present brings 20 cents per lb. without sacks. Labour is 
plentiful and is paid at the rate of $1 per day. Most of the work is done 
by pie e or contract. The cost of bringing a coffee plantation into bearing 
is about 70 cents per tree, which it is then valued at $1. This cost includes 
land, cleaning, felling timber, nursery, transplanting, and care. Most 
of the timber may be used for lumber, which commands a good piice, as 
well as for the construction of all buildings. Catch crops may be planted 
between the trees the first two years. The climate is exceptionally health- 
ful and the soil will grow anything planted, products of the temperate 
and torrid zones thriving side by side. I11 good soil 400 trees may be 
planted to the acre. The yearly cost of maintenance is about £10 per 
acre. 

903 - Present Condition of the Cultivation and Production of Tobacco in Italy. — See 

No 1000 oi thte Renew 

904 -Some Medicinal Plants of the Philippine Islands. — Guerrero, i,. M (Proceedings 
of the Munila Medical Society), in The Philippine Journal of Science , Vol. XIII, Sect. B, 
No 2, pp 123-121 Manila, March, 1918 

The flora of the Philippines is is rich in pharmaceutical plants which 
the natives use largely and which deserve to be scientifically studied with a 
view to their possible use in pharmacy. Among them the author notes : 
Ahtonia scholaris used as a febrifuge and sometimes as a cardiac remedy ; 
Lintasia amara , employed as a gastric sedative ; the seeds of Quhqualts 
tndtea employed as a vermifuge; Tylophora brevips, similar to Tylophora 
asihmaltca of India which contains an alkaloid, tylophorinc, and which 
is used as an emetic, antidysenteric and expectorant. ; Tmospora reticulata , 
used against malaria and which probably contains berberine. 

905 - Report on Work bone at the Java Cinchona Experimental Station in 1916- 
1917. — Mededeeltnzen van het Ktna-Proef station N, V. Bandoeng 1918. 

Investigations are described regarding — the ^norphology of the flo- 
wer and fruit of cinchona; the influence of moisture and air on the 
germination of cinchona seed ; injury to cinchona seed freshly sown in 
nurseries by insect attacks. This last investigation was carried out by 
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Dr. Bernard, Director of the Experimental Station for tea. He noted 
that various species of mites can be very harmful, a fact hitherto 
unknown. Lastly, the commencement of an investigation regarding 
the influence of the drying temperature on the alkaloid content of the 
bark is described. 

006 - Experimental Cultivation of Insecticidal pyrethrum (Pyrethrum cine- 
rari at- folium) (t), at the w Regio Giardino Colonial® ” Palermo, — borzI, a., in 

Bollelitno dt Studi cd Inrormaziom del R. Gtat ditto colontale di Palermo, Vol. V, Fasc. 1-2, 
pp. 4V5«. Palcrm 1919 

Although the cultivation of the insecticidal pyrethrum had pre- 
viously often been recommended in Italy, it is only in the last few years that 
experimental cultivation of any importance has been carried out on the 
initiative of the Palermo colonial garden. These experiments have been 
successful and have chiefly been made with the object of utilising waste 
land unsuited for ordinary agriculture. The product of the Palermo colo- 
nial garden crop, in the form of powder and .smoke cones, has been found 
to be very good. To advertise it, it has been largely distributed to 
farmers, and to encourage cultivation considerable quantities of seed have 
been given to those who asked for it. 

In the article here summarised, the author draws attention to the 
importance of the plant and indicates the methods of cultivation which 
the experiments at the Palermo colonial garden lead him to recommen^ 

907- Abnormal Growth of the Graft compared with the Stock in Certain Cultivated 
Almond Trees, In Italy. — Passerini, N , in Bolkttino dtlla Socteld botantca ttaltana, 
No t, pp 6-7, 1 fig Florence, Jan 1919 

The greater development of the graft compaied with the stock is a 
fairly common fact, but seldom is the difference in their diameters so great 
as that observed by the author for some almonds grafted on plum stock in 
the orchard of the Agricultural Institute of Scandicci (Florence). For exam- 
ple, the girths above the graft, below it, and at the base of the stem 10 cm. 
above the ground, for 5 trees were respectively, in cm. - (1) 108, 68, 59 ; 

W «6, 53, 47 , (3) 76, 49, 36 ; (4) 65 45, 37 ; (5) 7 2, 50, 46 

It appears that the greater giowtli of the graft has influenced the stock 
which has grown in the shape of an inverted, truncated cone. The trees, 
which were about 25 years old, in spite of the abnormal develo ment of 
their trunks grew and fruited normally and were never broken by wind. 
They aged prematuredly, but this may have been due to excess of lime 
in the soil. 

908 - The Cultivation of Fruit Trees in Indo-China. - 1 Chevalier, aug , in BuikUn 
a.ncolc dc Vlmltlul scuntifique di . Sutton, Year I, No 4, pp 97-11 x. Saigon, April, 1919. 
— 1J Mieville, R , Cultivation of European fruit trees at I y aop and Tonkin, Ibid , 
p. 111-m. 

I. — This study seeks to show that with a little trouble Indo-China 
might be enriched with a number of useful trees which are still lacking or 

(1) See R. April ion, No 172; R Dec 1918, No. 1361, (Erf) 
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which are only represented by rare specimens or by worthless varieties 
only fit for use as stock for grafting or for experimental crossing. 

By introducing fruit trees, which is more or less difficult, Cochinchina 
might be made one of the leading countries for the production of tropical 
fruit. On the other hand, Tonkin and the high table-lands of Laos and An- 
nam might produce, dried for export, most fruits of the temperate zone 
which would have a good market in Europe. 

The author does not pretend to deal in his note with all the plants which 
are capable of producing table fruit in Indo-China : he refers for complete 
information on this subject to a recent book by MM. C. Cr£vost' and 
C. Lemari£ entitled “ Catalogue des produits de Vlndochine , I (1915) 
pp. 191-285 (Fruit trees^. His aim has been to draw attention to the more 
important kinds and to note the varieties to be introduced or spread and 
how to multiply them. He has grouped these species in classes according 
to the conditions in which they grow. The following is a list of the species 
which he studies successively one by one : — 

Kitchen-gar dkn plants. — Melon (Cucumis Mclo E.) " Dua tfiy " 
in Annamite ; water-melon (Cucumis Cttrullus Schrad) = " Dua do " ; 
tomato and “ Pok-pok ", Winter Cherry or alkektnqne (Physahs peruviana 
E.) ; Strawberry (Fragana. hybrids of various species) = 11 Phuc bontu " 
(according to Eoureiro) Dau-t&y (Tonkin) , plantains and pineapples. 

Tropical fruit trees. - Citrus fruits ; mangosteen (Garcinia Man - 
gostana). ; mango (Mangijera tndica E.) of which the best varieties are: — 
" Xoffi voi " (M. indtea E. var Cambodiana Pierre), " Koai thanli ca " 
(M. mdtea E. var. Mekongensis Pierre), " Xoii com ", “ Xofii mut ", “ Xoai 
tay " and " Xo&i gon " ; alligator pears (Per sea graiissima E.) ; sapota 
(Achras Sapota L.),’ Fucuma mammosa ; Chrysophyllum ; Bassia, etc. 

Sub-tropical fruit trees. — Eichi (Litchi sinensis Radk). of which 
the best Tonkin varieties are : — “ Vai-coc ", “ Vai-tien ", " Vai-chung " 
and a new variety without a stone ; Japanese Medlar or Eoquat (Erioba- 
trya 7 aponica Eindl.) ; “ Thanh mai " (Myrua integnjoha Rovb.) ; Feiyoa 
Scllowiana . 

Fruit trees from temperate countries. — Apricots ; peaches 
(especially var. mammosa) ; plums ; apples ; pears (Pyrus sinensis) ; 
cherries ; etc. 

Indo-China might take a leading position in the production of dried 
fruits in slices, preserved fruits in syrup, jams and marmalades. 

A fruit-preserving industry might already be carried on in Indo-China 
by using the many fruits on the market, at any,rate at certain seasons of 
the year, and by sowing or planting kinds which develop rapidly. Neverthe- 
less the profits of such industry would be contingent on circumstances. 
For the future, there is every necessity to introduce into Indo-China repre- 
sentatives of the finest varieties of each species and spread them every- 
where where they can grow. In a few years the fruit resources of the coun- 
try could be considerably increased and improved. *The programme to be 
undertaken, and which the author supports, is as follows : — 

(1) To introduce into Indo-China the best varieties of all the fruit 
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trees which can grow there ; this is the r61e of the Scientific Institute of Ittdo- 
China which owns the botanical garden at Saigon. 

(2) At each station, to create extensive nurseries for fruit trees of 
indigenous kinds, the quality of which is often inferior but which would 
serve as stock on which the good imported varieties could be grafted. 

(3) To train native grafters and gardeners at special stations of the 
scientific Institute. 

(4) To distribute to local agricultural services, seed, plants, or cuttings 
of the best imported vaiieties so as to spread them. 

(5) Tours of inspection by a specialist of the scientific Institute. 

(6) To start a nursery for fruit trees and a small orchard in con- 
nection with each village school. 

(7) To distribute, gratis, to the school children of each school the 
plants raised in the school nurseries. 

(8) To organise horticultural shows, with prises. 

(9) To advertise in France preserved and dried tropical fruit and 
facilitate their sale. 

This is a long programme. The main thing is to begin to carry 
it out. The following study shows that this task has already been 
begun. 

II. — The note gives very interesting information regarding the first 
serious attempts to acclimatise Kuropean fruit trees in Indo-China. 
author, in 1919, made a preliminary scries of experiments at Cliapa in Up- 
per Tonkin at an altitude of 5000 ft. Unfortunately his exjxiriments had to 
be interrupted ; but many of the trees introduced or grafted remained alive 
and, in 1918, he renewed his attempts and sent graits to Xieng Khouang, 
to Tranninh, also at an altitude of 5000 ft., encouraged by M. BarthEI.EMY, 
Commissioner of the French Government in the Province of Eaos where 
the climate is somewhat like that of France and wheat, hemp, etc., are 
grown. 

909 -The Cider Apple of the High Plateaux of Indo-China (Pyrus Dounteri). 

— Chevalier, Aug., in Jluiletin a\incolt dt Vlnstitut wenlilique dc Saigon, Year I, 
No. 5, pp. 142-145. Saigon, Mny 1919. 

There are in various parts of Indo-China, ill Cambodia, in I y aos, in An- 
nam and in Tonkin, mountains covering large areas and tablelands sonic of 
which arc extensive, at an altitude of from 800 to 2000 m. with a temperate 
climate, and where the indigenous flora is similar in some respects to that 
of Kurope and North America, with forests of conifers, oaks, horse 
chestnuts, laurel, magnolias mixed with scattered maples, ash, holly, 
woodbine, rhododendron, and rosaceous trees resembling pear trees. 

On certain parts of these mountains, notably in Upper Tonkin, the 
natives, generally very scattered, already cultivate wheat, buckwheat, 
Italian millet, hemp, opium poppy and a great many European fruit trees. 
Although the greater part of these regions is difficult of access, there is no 
doubt that, some day, roads and railways will penetrate these mountains 
and the cultivation of the principal European plants will then become prac- 
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ticable, InNo. 4 of the Bulletin agricoU ie Vlnstitut scientifique de Saigon (1), 
the author has already drawn attention to the cultivation of European 
fruit trees : — peach, apricot, plum, cherry, fig, walnut, apple, pear, etc., 
as having a great future, esped ally if it is undertaken with a view to the manu- 
facture of preserved fruit, jams and marmalades and for the preparation 
of dried fruits. The existence, round villages and pagodas in the high 
country, of degenerate varieties growing vigorously and sometimes, in the 
forest, of indigenous species closely related to cultivated kinds and which 
would serve either as stock for grafting or for hybrids which have not yet 
been tried, gives rise to the hope that the cultivation of European fruit 
trees may be developed practically. Some of the indigenous species appear 
to be suitable for immediate utilisation in the production of wholesome 
beverages if a little trouble is taken with their cultivation. To this class 
belongs the apple, wliich is the subject of the author's article, and 
whose fruit rots unused every autumn in the hill forests of Indo-China. 

The author will relate in his next article the attempts which have been 
made to cultivate the vine and make wine in Indo-china. They have all 
failed. During the recent war, when owing to submarines and want of 
sliipping, it become difficult to keep Indo-Chma supplied with French 
wines, certain met chants imported Calif 01 nian and Australian wines into 
Indo-China, which weie sold at high prices and generally did not give satis- 
faction. 

The few Euiopeans resident at Tramiinh then had the idea, on the ad- 
vice of M R. MrftvilXK, of making cidei with the fruit of a wild apple found 
there in fairly large quantities Every one who drank this dder found it 
agreeable, although it was manufactured iu a primitive manner. It could 
certainly be impioved. Consequently, the author wishes to have experi- 
mental plantations of this apple made on the plateau of Eang-Bian this year. 
At Tramiinh, M. R. MiXviuj; lias already made an orchard where he propo- 
ses to grow 100 000 apple tiees commencing from this year. Consequently 
it seemed to the author that it would be interesting to study, as completely 
as possible, the apple tree in question and its fruit. This apple has been 
known for the last twenty years as “ Eang-Bian Apple" (Jacqukt) and about 
fifteen years ago M. D£sir£ Bois described it under the name Ptrus Domeri 
Bois. 

The fruit of this apple tree weighs generally fiom 50 to 75 gm., has a 
diameter of 5 to 6 cm , is green at first but when it is ripe and falls to the 
ground it is light yellow spotted with red-brown and then exhales a pleasant 
odour resembling that of quince and pippin ; the pulp of this apple is firm, 
not juicy, has a rough acid taste , when freshly cut it is yellowish white, 
turning brown afterwards ; it is scarcely edible. 

The author gives the results of analysis of the Eang-Bian apple, of 
the fermentation of its juice, of the analysis of the lees, and that of Tran- 
ninh dder. I v astly, he gives much information about the culture and selec- 
tion of the apple and about the manufacture and preservation of the cider. 
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910 M Alexander Lucas ” a Variety of Pear Sueceeriully Introdueed Into Sweden.— 

I*ind, G. in Kungl. Landtbruks- Ahademiens Handttnqar ock Ttdsknft, Yearl/VIII, No. 2, 
pp. 57 - 58 * binkoping, 1919. 

In 1911, a plant of the pear “Alexander Lucas”, grafted on quince, was 
imported from Germany into Scania (South Sweden). This tree gave, in 
1915, fruit which in cold storage preserved perfectly its bulk and flavour, 
which is not the case for other varieties in that country. 

This variety, therefore, is of first-rate importance, for a pear which 
would keep during the whole winter was long sought for in Sweden ; now the 
" Alexander Lucas ” pears kept in cold storage can be eaten in the months 
of January and February of the following year ; keeping them simply in 
a cellar is sufficient to preserve them in good condition up to Christmas of 
the year in which they were grown. Nurseries of “Alexander Lucas'* made 
in Scania are developing well. 

91 1 - The Almond in California. — Taylor, K ll in University of California Publications 

College of Agriculture, Agricultural Experiment Station, Her Kelt y, ( alifornia , BulUUn 297, 
PP 3 * 72 , 28 , Bibliography of 13 publications. Bcikeley, August, 1918. 

The writer deals with the following points regarding the almond tree : 
its habits (different growth periods, cultivated varieties, pollenisation etc.) ; 
its requirements with regard to climate and soil ; districts suitable for al- 
mond-growing ; selection of stocks (where the most desirable conditions of 
soil, moisture and drainage exist, the almond does best on its own root ; 
where the moisture is variable the peach is perhaps the most satisfactqjy 
stock ; within the last few years, the United States Department of Agricul- 
ture has introduced a Chinese peach, Prunus Davidiana which promises to 
be a very desirable stock on alkaline soils ; the Myrobalan plum and the 
apricot are not good stocks ; as a rule the almond is not grafted) ; pruning ; 
culture and the effect of culture upon the crop ; orchard heating for frost 
prevention; crop handling; marketing; yields; costs of production; 
diseases and enemies; varieties; methods of classification of almonds 
according to hardness of shell. 

California produces over 98 per cent, of the entire American almond 
crop, but the supply does not suffice to meet the demand, and many 
almonds are imported from Spain and Italy (1). 

Pbcperiments made by Titts in the University Farm orchard at Davis, 
California, show that practically all varieties of almond are self-sterile and 
that many are intersterile. Non pareil and I. X. L. are intersterile, though 
both are interfertile with Ne Plus Ultra. 

The Languedoc and Texas varieties are intersterile ; I. X. L* and Peer- 
less are practically intersterile. The California varietv has proved the best 
polleniser thus far tested for varieties blooming near it. The Drake va- 
riety is interfertile with Non Pareil, I. X. L., Ne PlusITltra, Peerless and Jor- 


(1) According to the recent census published in the Monthly Bulletin of the State Commission 
of Horticulture, Vol ClII, No. 4, Sacramento, Cal., April, 1 91 9, Califoinia possess 14153 hectares 
of ohnond trees bearing iruit and 64 65 hectare* of almond trees not yet in bearing; the average 
annual crop is 46 88s tons ( h d ) 
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dan, that is to say, with all the varieties which have been tested. I. X. I*, 
is interfertile with Draker Jordan, California, Languedoc, Ne Plus Ultra 
and Texas. Ne Plus Ultra is interfertile with California, Drake, I. X. L., 
Languedoc and Nonpareil. 

The approximate order of ripening of the best and commonest varie- 
ties is : — 1) Nonpareil ; a) I. X. I v ., Jordan ; 3) Ne Plus Ultra ; 4) Peerless, 
Princess, California, King, Silver ; 5) Golden State ; 6) Lewelling ; 7) Drake ; 
S) Languedoc, Texas. 

The average number of almonds per pound, the average percentage 
of kernels to whole nuts and the average percentage of double kernels 
(which is a defect) in the different varieties is as follows : — 


Varieties 

Average number 

I of 

| Average percentage 
of kernels 

Average percentage 

1 * almond* per lb. 

I to whole nut* 

of double kernels 

Nonpareil 

. . j 236 

66.6 % 

3-°5 % 


• • 152 

52.28 

o t (x> 

Ne plus ultra ..... 

. . . it>7 

56.15 

7-37 

Drake 

• • I M5.5 

! -M-4 8 

8.54 

I*anguedoc 

. . ! 211 

49.16 

0.97 

Texas 

. • 173 

43- 8 9 

10.29 

Reams 

. . 140.5 

45-27 

9.5i 

levelling 

. . 150 

| 49.96 

29.50 

Peerless 

• 124 

36.05 

6.62 

Princess 

. . 1 238 

70.6 

| 1.88 

California 

. . 216 

7°* 13 

| 0.032 

King 

231 

! 71*2 

[ 1.14 

Harriott 

. . 167 

| 53-68 

0.88 

Jordan 

• • : 74 

25.2 i 

i 2.93 


Average cost of production of all bearing orchards in California. 


R rpntws 

$ per acre 


Pruning 3.^0 

Ploughing 2.7') 

Harrowing .75 

Cultivation and grass cutting . 3.00 

.Spraying 3.00 

Irrigation 2.00 

Harvesting, hulling, ct 20.00 

Warehousing (including bleaching) 1.75 

Miscellaneous expenses for m.iinl nance .and handling 2.00 

Oveihc.nl charges 38. 00 


Total cost per acre ... $H.X 


Returns . 

Average yield per acre 700 lb. 

Average returns per acre $97.30. 
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in the thickness of the parenchyma and in the activity of its tissues. The 
chlorophyll corpuscles in the leaves so treated are smaller, more numerous, 
less separated and, however, richer in chlorophyll It is, perhaps, not 
too paradoxical to believe that the leaf feeds better when it transpires 
less. This is a hypothesis which needs to be proved by further research 
and study. 

II. — The above observations of M. Cadoret fully confirm the 
results of experiments made by M. Castana in 1916 and 1917 and pu- 
blished in Propaganda agricola , Bari, January 31, and November 30, 1917. 

In his comparative experiment in fighting mildew, the author has shown 
the great superiority of Bordeaux mixture over Caffaro paste and 10 % 
cupric powder, and he emphasizes the fact that the leaves of the vines 
were, during the whole period of vegetation, very green in the plot treated 
with Bordeaux mixture, not so green in the plot treated with Caffaro 
paste, and still less green in the plot treated with euprix powder. Fur- 
ther, in the plot treated with cupric powder, the leaves dropped off dur- 
ing the first 10 days of November, while they did not do so until the se- 
cond 10 days in the plot treated with Caffaro paste, and not until the 
beginning of December in the plot treated with Bordeaux mixture. The 
author’s experiments weie made in the experimental vinyard attached 
to the nursery lor American vines at Ascoli Satriano (Foggia) where vine 
stock of the Troia, Montepulciano, Malvasia, and Aglianico varieties are 
cultivated, and which is situated on hilly ground with shallow, dry. Un- 
fertile soil. 

Having repeated his experiments in 1918 with the three fungicides 
the author was able to note that Bordeaux mixture in addition to its very 
strong fungicidal action, has also the property of increasing the vigour 
of the vines and, an important matter in southern vinyards, of making 
them much more resistant to drought. While, owing to the persistent 
drought of 1918, in the plots treated with Caffaro paste and 10 % cupric 
powder, the 4 above-mentioned vine-stocks have leaves of a glaucous green 
colour, pale, slightly shrivelled and rather yellow near the base of the vines, 
in the plot treated with Bordeaux mixture, on the contrary, the leaves 
were larger, perfectly spread and of a fine dark green colour. 

The beneficial action on the growth of the vines is due to the copper 
hydrate which forms when the solution of sulphate of copper is mixed 
with that of calcium hydrate ; but the oxychloride of copper contained 
in Caffaro paste does not appear to have any physiological action on the 
vines. 

<>*4 ~ Vines yielding Aromatic Grapes and Liqueur Wines in Apulia, Italy. — 

PKOsrrkT, V. (U. Cantina Sperimcntalo di Barletta), in La Propaganda Avrtcola % 
Year XT, No 8, pp. 81-86. Bari, April 30, 1019. 

Kxpeiiments made during the past 10 years at the " R. Cantina spe- 
rimentale ” at Barietta show that aromatic grapes grown in Apulia can 
make very fine liqueur wines, among which muscatel ranks first ; for 
production “ aleatico ”, " zagarese ” and . malvoisie rank next. The 
localities which are most suitable for the cultivation of aromatic grapes 
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are those situated along the coast with hard-pan (i) and rich in lime 
where the Berlandieri X Ripara 420 A and 34 E (the former in the drier 
zones and the second in the moister parts) are very successful as stock for 
grafting on, for they have strong affinity for muscatel and " aleatico ” 
vines and give quality to the wine produced. 

In the climate of Apulia, muscatel is one of the earliest ripening vines. 
Its grapes are already ripe early in August, but, to obtain the maximum 
concentration of sugar, it is well to put off gathering the grapes until Sept- 
ember, when the grapes contain 30 to 32 % of sugar on suitable soil. "Alea- 
tico ” and malvoisie ripen a little later and have a sugar content of 28 
to ,30 %. 

It is indispensable to employ specialists for making liqueur wines; 
for this reason the author recommends cooperation between vine growers 
for the manufacture of such wines. 

915 - The Seedless Raisin Grapes in California. — bioletti , f. t. jn University of Ca- 
lifornia Publications , College of Agriculture Agricultural Experiment Station , Berkeley, 
California, Bulletin No. 208, i>p. 75-86 Berkeley, September, 1918 

Information resecting : - the importance of the raisin and seedless 
raisin industry in California , varieties ; origin ; cultivation ; .soil require- 
ments; cost and returns. At the end of the Bulletin, there is a table 
giving the yields of seedless vines in the experiment vineyards of the 
University of California. 

The raisins of the world are of 4 main types: — 1) of large size made 
principally from the musca't of Alexandria grape, and known generally 
as Muscat, or Malaga raisin ; 2) of medium size, light coloured and seed- 
less, made principally from the Sultanina grape and known as Sultana rai- 
sins ; 3) of small size, dark coloured and seedless made chiefly from the 
Black Corinth grape, and known in English as currants ; 4) of various 
sizes, colours, and seedless made from almost any variety of grape, and 
usually known as dried grapes. The writer only deals with the second 
and third types. 

The principal raisin-producing countries of the world, in order of im- 
portance, are : — Greece, California, Turkey, Spain and Australia ; their 
production in short tons in 1913 and their percentage of the world's produc- 
tion is as follow * Greece (currants) 180 000 tons, 60 % ; California (Mus- 
cats and Sultanas) 65 000 tons; 22 % ; Turkey (Sultanas) 23 000 tons, 8 % 
Spain (Muscats) 20000 tons, 7% ; Australia (Muscats and currants) 14000 
tons, 3 %. In 1916, California produced 132 000 tons of raisins (which 
shows how enormously the industry has increased in 3 years), of these 
74.4 % were muscats and 25.0 % Sultanas. 

The seedless grapes most grown in California are : — Sultanina ; Rose 
Sultanina (Sultanina Rosea table grape imported from Italy) ; Giant 
Sultanina (Curiosity for collections) ; Sultana (black grape) ; Black Co- 
rinth ; White Corinth (white grape making excellent currants, but not 
equal to the black) ; Black Monukka (table grap^fe) ; Seedless Muscat. 

(1) See R. t May 1919, No. 560 {Ed,). 
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In 19x6, 73.2 % of the seedless raisin grapes, were grown in Fresno 
County, 13.2 % in Sacramento Valley ; 10.8 % in Tulare County ; 10.5 % 
in Sutter County. 

On rich soil, 518 Sultana vines, 444 Sultanina, and 340 Corinth are 
planted per acre ; on poor soil 605 vines of each three varieties are 
planted per acre. The following table gives the estimated cost of a vine- 
yard on good land (irrigation not included, as it varies too widely), 
planted with resistant trellis vines. 

( Tyond $200.00 

Bench grafts (500) 30.00 

Preparation of land. 15.00^ 

jo ) Planting 10.00 

2 1 Cultivating 5.00 

Interest and taxes * 15 .00 

Cost the first year - $275.00 

l Pruning 3.00 

g l Staking 10.00 

^ J Replanting 5.00 

g \ Cultivation 5.00 

f Handwork 10.00 

\ Interest and taxes 22 00 

Cost of second year 55.00 

Pruning 5.00 

I Cultivation “ 5.00 

Handwork 10.00 ^ 

Trellising # 55.00 

Interest and taxes 25.00 

Gross cost third year $100.00 

Crop, one ton at 4 cents net 80.00 

Net cost third year 20.00 

Total cost $350.00 

Estimated Profit of Sultanina Vineyard . 

(Valuation of $350 per acre). 

Profit per acre at 5 cents per pound . 

Annual cost of maintenance : — 

Pruning and tying $12.50 

Ploughing and cultivating 7.50 

Hand work . 10.00 

$30.00 

Vineyard work: — 

Interest and taxes $38 00 

Depreciation 10. 00 

Fixed charges $38.00 

Total $68.00 

Harvesting, drying and hauling raisins per ton . # 17,30 

[»!#] 
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Profit per acre at 5 cents per pound. 


Crup 



Gross 

Cost 

Net 

pounds 



returns 
per acie 

per acre 

returns 
per acre 

— 



— 

— 

— 

2 OOO 



$100.00 

$85.50 

$14.50 

3 000 



150.00 

94-25 

5575 

4 000 



200.00 

103.00 

97.00 

5000 



. . 

250.00 

III.75 

138.25 

6000 

.... 

. . . 

300.00 

120.00 

179.50 


916 - Hie Golden Chasselas of the Garonne basin,— viala, in Cmptes tendus dss stances 
de l* Academic d'AgricuUure de France , Vol. V, No. 24, p, 66 7. Paris, July 2, 1919. 

M. Viixa (Professor at the Institut National Agronomique) introduces 
to the Academy a work by M. Charmkcjx entitled Le Chasselas dori du 
basHn de la Garonne. For the last ten years the cultivation of the golden 
Chasselas has spread in the districts of Moissac, Montauban and the banks 
of the Garonne ; it becomes more important every day. These Chasselas 
grapes begin to compete seriously with those of Thomery. This cultiva- 
tion has so much increased that the production lias gone from 5000-6000 tons 
ten years ago up to 14 000 tons in 1913 ; it dropped during the war, but 
in 1918 it rose again to 12 000 tons This very is important from the 
point of view of establishing a new crop on the banks of the Garonne, f 
It is due to the incentive of the Orleans Company that the first efforts 
were made, which have led to such remarkable results ; so much so that 
the golden Chasselas of the Garonne is not only eaten in France but there 
is an important trade in it with various European countries and even with 
the United States. 


JylVK STOCK AND BREEDING 

917 - Leucocylo-gregarines and their Occurrence in South Africa, tortfr, Annie 
(South Afiican Institute for Medical Research), in The South African J ournal of Science, 
Vol XV, No. 5, pp nS-Sif). Cape Town, Jan-Pcb, 1919. 

The writer has suggested the name oi leucocyto gregarines for the 
group of patasitic Protozoa occurring in the leucocytes of the blood of 
mammals. lie mentions the loticocyto-gi egurmes seen by him since his 
arrival in the Transvaal in the dog, cat, lat, mouse, hare, rabbit and squir- 
rel. Several specific names ha we been proposed for these parasites accord- 
ing to the genus of their host, namely Leucocytogregarma canis, L. 
lepons, L. mgncolhs, L. mans , but it is quite likely that they are only 
varieties of the first-named species, L. canis. The parasites are at first small, 
vermicular organisms attaining the dimensions of from 8 |x. to 12 [x by 
4 (x to 6 (x. Multiplication by schizogony was observed in some cases 
by the writer, but 110 definite sexual reproduction seems to take place in 
the blood of vertebrate hosts. 

In the case of the dog, the parasite was apparently transmitted by 
the tick, Rhiptcephahts sanguineus. * 

The pathogcnecity of leucocyto-gregarincs varies. In the dog ob- 
served by the writer, anaemia, rise of temperature and some dianhoea 
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were remarked, and the disease ended fatally, as is often the case when 
it attacks other mammals. 

918 - The Causes of Death in the Case of Hones Undergoing Immunisation Treat- 
ment with Dead Bacteria, or Extracts of Bacteria. — dkbains, e. and Nicolas, e., 
in Comptes rendus de V Academic des Sciences, Vol. 168, No. 6,pp. 324-327, Paris, February 
10, 1919. 

The writers have immunised a large number of horses with the object 
of obtaining antimicrobie serums, or serums that are both antimicrobic, 
and antitoxic. Several methods of immunisation have been employed, 
and the writers found in the course of the process, that fatal effects resul- 
ted from the intra- venous introduction of the antigen. Its virulence 
cannot be the cause of death, as the writers only used “dead antigens 
Death sui>ervened after some minutes, or after some hohrs. Death 
occurred in a few minutes, in the case of horses that were undergoing im- 
munisation treatment, and the attendant symptoms were always the 
same, whatever antigen had been injected . In the case of the fresh homes 
that were given the same amount of antigen and succumbed, death did 
not ensue until after a time varying from some hours to one day, or even 
longer. 

This almost sudden death of animals during the course of immunisa- 
tidn treatment is due to hypersensibility. 

It is necessary to ascertain whether we are dealing with the hypersen- 
sibility to bacterial proteins (demonstrated by the work of NicoiXB, DcflN 
skatt, and FoR(iEOT), or with the hypersensibility to bacterial toxins 
(pjoved by the experiments of Hkhrinu, Martin, Nicoeee and Po- 
ZEKSKI). 

The writers are of opinion, that it is a question of hyper sen sjbility 
to microbic toxins , and give the followi ng reasons in support of their view : — 

1) Toxic antigens never kill new individuals in a few minutes, if 
they are injected in the same amounts as those used in the case of animals 
in course of immunisation. 

2) Death may suj>ervene as the result of sub-cutaneous injections ; 
this never occurs in hypersensitive subjects when atoxic albumens are 
employed. 

3) The specific neutralisation of the toxin prevents misadventure. 

919 - Immunity in Epizootic Lymphangitis. — boquet, a., and n£gre, e., in Comptes 
rendus de V Academic des Sciences , Vol. 1G8, No. 8, pp. 421-423. Paris, February 24, 1919. 

Experiments on epizootic lymphangitis have shown the contrast 
between the extremely contagious nature of the disease, and the almost 
impossiblity of reproducing it artificially. Most of the writers who state 
that they have obtained positive results were working in infected surround- 
ings. 

The writers have succeeded on several ocasions in reproducing epizoo- 
tic lymphangitis in the horse by means of inoculation with cultures of cryp- 
tococci (1) and the total results obtained show that re-inoculation greatly 


(1} See R. Dec., iqi8, No. T371. [Ed.) 
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increases the effect of the first inoculation. As regards the immunity 
obtained, the writers sum up their conclusions as follows : — 

1) The subcutaneous inoculation cf a culture of cryptococcus gives 
rise to a nodule which forms an abscess, and heals without spreading ; the 
extension and generalisation of the initial lesion are produced by the 
re-inoculation of these cocci. 

2) In the case of an organism rendered susceptible by a first 
inoculation, the incubation period of the re-infection nodule is shorter than 
that of the primitive one. 

3) Animals suffering from natural, or artificially-produced, lym- 
phangitis become slowly immune ; total immunity ts not obtained until 
50 days after the first inoculation. 

920 - Epizootic Disease due to a New Species of Trypanosome attacking Cattle in 

French Guiana. — I,r.GER, M., and Vienne, M. (Cayenne InsUtute of Hygiene) in Bulletin 
de la SocUU do Pa'holoric Exohque , Vol. XII, No 5» pp. 258-266. Paris, May 14, 1919. 

Several kinds of trypanosomiasis have been reported as occurring in 
South America in the form of more or less deadly stock diseases ; some of 
them have become enzootic. These flagellate epizootic diseases occur na- 
turally only among Equidac. However, recently, the writers have observed 
an epizootic malady caused by flagellates which had attacked 180 head of 
cattle in French Guiana. The symptoms of the disease resembled those of 
progressive, though slowly developing anaemia, but the result was almost 
always fatal. The animals slowly lost flesh ; then there appeared a special 
oedema localised in the dewlap and the subglossial region ; anaemia shown 
by the bloodless appearance of the different mucous membranes ; intermit- 
tent diarrhoea ; and then, during the last stage of the disease, loss of hair 
producing bald patches on the surface of the body and paresis of the hind- 
legs. In the case of cows, the usual milk supply is diminished by 2 / 3 or 3 / 4 .The 
number of deaths is 52 %. The trypanosomes are found in the peripheral 
blood in very variable numbers, being probably transmitted by the 
innumerable flies (Tabantts spp.) that torment the diseased herds. 

The trypanosome measures from 22 to gjp, in length (this includes the 
free flagellum of which the length is 6fx) by from i.50[x to t.75(ji in breadth. 
Guinea-pigs and dogs inoculated with the blood of infected animals have 
proved immune. The writers have tried to ascertain whether this trypano- 
some, w^iich attacks cattle in French Guiana, can be identified with one 
of the flagellates found attacking Equidae under natural conditions in South 
America.lt is worthy of notice that during the prevalence of the above-men- 
tioned epizootic disease, no other species of animal was infected, and espe- 
cially that the horse and donkey enjoy complete immunity. The try- 
panosome in question is entirely different from the Trypanosoma equinum of 
Caderas, and the T. hippicum of the mules of Ancon ; it more nearly resem- 
bles T . venezuelcnse , the agent of the “ boba ” disease of horses in Venezuela, 
and T. evansi , the cause of " surra ” (1). It should, however, be remarked, 

(1) See R . June 1919, No. 746. (hd.) 
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that not only are there distinct morphological differences between the patho- 
genic agents, but cattle are not attacked in Venezuela, and further, these 
animals are very resistant to “ surra ", those naturally infected in India re- 
covering as a rule. In Mauritius, the mortality among cattle attacked by 
“ surra " was only from 25 to 30 %, whereas 100 % of the infected horses 
died. 

The trypanosome attacking cattle under natural conditions, and cat- 
tle only in French Guiana, thus appears to be a new species, and the wri- 
ters propose giving it the name of Trypanosoma guyanense . 

921 - A New Nematode causing Parasitic Gastritis in Calves. — Sheathe*, a 1 , , in 

Ap i-cultural Reseat ch Institute, Pusa , Bulletin, No. 86, pp 1-5 + V Plates., Cal- 
cutta, 1919 

The parasite that is the subject of this note was found in immense 
numbers in the fourth stomach of several calves which had died, show- 
ing all the symptoms usually associated with parasitic gastritis, and 
there can be no doubt that it was responsible for the deaths. 

A search through the literature has failed to reveal any reference to 
a nematode parasite having the characters of that described in this note, 
the distinguishing features of the worm being : — caudal bursa : trilobed 
with posterior lobe symmetrically placed ; spicules: very long and slender; 
vulva: close to the posterior end of the body (about 7 <o). The worm 
does not fall into any of the established genera of the sub-family Tricho- 
slrongylinac , found in the fourth stomacli and duodenum of ruminant^ 

922 - Cattle Scab Methods of Control and Eradication. - imls, m., in Farmers' Bulle- 
tin 1017, U. S. Department of Apiculture, 29 pp , 15 Washington, December, 1918* 

A populai account of scabies in cattle. The writei dwells upon Ihe 
following points : — the nature and habits of the mites causing this disease ; 
the symptoms produced by the different species: [Psoroptes communis 
bovis, Sar copies scabici bovis, ( honoptes bovn> and Demodex folliculorum 
bovis); ways of distinguishing the various typos of cattle scab; con- 
trol of the disease by dipping and spiaying. lie gives a series of very 
clear figures showing how a dipping-vat for inieettd cattle may be 
constructed. The dips most recommended ate the lime-sulphur dips 
made in the pioportion of 12 lb. of unslacked lime a ud 24 lb. flowers of 
sulphur per 100 gallons of water, and nicotin clips (using at least 0.05 % 
of nieotin) either with or without 1.9 % flowers of sulphur; during 
dipping the temperature should be maintained at from 95 0 F. to ioo° F. 
(35‘36 0 C.) in the case of the nicotin dip. 

Crude j>etr oleum dips are an effective remedy against scab, but the 
.oil is apt to injure the cattle. 

9-3 - Treatment of Epizootic Aphthic 'Fever with Oxygenated Water According to 
Prof. NellO Mori’s Method. — Giornale di Medicina veterimria , Year I, X VI II, No. 2?, 
pp. 420-422. Turin, July 4, 1919. 

As a result of his experiments carried out at the Experiment Station 
for Infectious Cattle Diseases at Port id, Naples, Prof. Mori has devised 
a treatment of epizootic aphthic fever based upon the use of officinal 
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oxygenated water. This method has given excellent results, not only at 
Portid, but also when practised by several veterinary surgeons. 

Officinal oxygenated water should contain 10 volumes of oxygen and 
it should not have been prepared longer than two months. 

In the case of cattle, this remedy is applied both locally, and in the 
form of sub-cutaneous injections. For the latter, which generally bring 
about a rapid and complete cure, the oxygenated water is used in the pro- 
portion of about 5 gm. per ioo kg. of live weight. The inoculations are 
effected every 24 hours, and as a rule 2 or 3 injections are suffident to check 
the disease and cure the animal, even should the case be a serious one. In 
very bad cases two injections of the above strength may be given a day, 
at intervals of from 10 to 12 hours. 

The immediate effects produced are : some dyspnoea, acceleration of 
the pulse and fits of coughing. After the first injection, an improvement 
in the general condition is observed. A little emphysema persists around 
the puncture ; this is due to the liberation of oxygen. The subsequent 
inoculations must not be made at the same spot. 

In the case of cattle, the secondary treatment consists in the daily 
application of oxygenated wate^* to the lesions. 

In that of sheep, goats, and swine, in which animals the disease is 
usually localised in the feet, and seldom in the mouth, local treatment may 
suffice to effect a rapid cure. 

Oxygenated water has also been used by Prof. Moii in the treat- 
ment of other diseases. 

924 - Experiments on the Treatment of Rinderpest with Various Drugs, in the 
Philippines. — Boynton, W. 11., in The Philippine Journal of Science, Vol. XIII, 
Section B, No. 2, pp. 95-121. Manila, March, 1918. 

Experiments carried out for 6 % years in the Veterinary Division of 
the Philippine Buie, u of Agriculture. The drugs used w re : eosin, 
medicinal methylene blue (Merck), cacodvlate of soda, atoxyl, quinine 
sulphate, camphorated oil, croolin, permanganate of potash, ergot, iodine, 
potassium iodide, gentian violet, adrenalin chloiide, nuclein, formalin, 
chlorazene, alcohol, cavstor oil, extract of mix vomica , extract of gentian. 
The remedies were administered by means of intiavenous injections, and 
were used either pure, or diluted with ox-blood serum. Of the 50 animals 
experimented upon, only 2 recovered from the disease, which is positive 
proof that the drugs used and administered as they were, had no curative 
powej: for an animal suffering from rinderpest. 

925 - Hemorrhagic Septicemia. — Washburn, H. J. in P. S. Department of Agricul- 
ture, Farmers * Bulletin 1018, 8 pp. Washington, October, 1918. » 

A bulletin issued for the special purpose of teaching how this disease 
can be recognised and prevented. 

Hemorrhagic septicemia is a contagious disease caused by Bacillus 
bipolaris septicus ; it is known as stockyard fever, when* it attacks cattle ; 
swine plague (contagious pneumonia), and is not easily ditinguished from 
hog cholera ; fowl cholera when it attacks fowls, pigeons, geese, etc. In 
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swine and sheep, the malady often assumes an acute form (pneumo-enteri- 
tis) and death ensues in a few hours. No form of treatment has time to 
become effective. The injection of bacterins (bacterial vaccines) has 
proved useful in many instances in preventing the spread of an outbreak 
and protecting the unaffected portion of the flock, or herd. 

926 - The Susceptibility of Camels to Symptomatic Anthrax, Hemorrhagic Septi- 
cemia, and Rinderpest : Experiments Carried out in British India. — Cross, h. e., 

in Agricultural Research Institute Pusa , Bulletin, No. 50, 17 pp. -f- 1 fig. -f 16 diagr. 

Calcutta, 1919* 

Although, from time to time, camels are said to have died of symp- 
tomatic anthrax, a well known cattle disease, yet there were no details 
to hand showing that it is a malady to which camels are liable. 

In order to decide whether the malady is one to which camels are sub- 
ject, the writer inoculated 3 of these animals of different ages with the 
virus of symptomatic anthrax, a buffalo and an ox being used as controls. 
The results of the experiment showed that camels contract the disease 
as readily as cattle. 

In British India, hemorrhagic septicemia causes great losses among 
the cattle, but it was not known whether the disease attacked camels 
also. The writer has investigated the matter, and inoculated 2 camels 
with septicemia, using as controls, 2 calves and 2 rabbits. The experi- 
ment proved that camels are not very susceptible to this malady, and con- 
firmed the results previously obtained by Gaicer. ** 

Rinderpest epidemics have nol been recorded as occurring among ca- 
mels, but occasionally, some of these animals are said to have died of the 
disease. In order to see if rinderpest attacked camels, the writer inoculat- 
ed 3 camels of different ages with the virus, using 2 calves as controls. 
This experiment showed that camels can suffer from severe lesions dne 
to rinderpest, and are indeed more susceptible to the disease than some 
cattle. These conclusions tally with what ViEdornikov Petrowsky 
hat said regarding the camels of the steppes. 

927 - Coccidiosis Of the Goat in Morocco. — Velu, H., in Bulletin de la Socule de Patho- 
logic exotique , Vol. XII, No. 6, pp. 298-301. Tarit, June, 11, 1919. 

Goat coccidiosis, was reported fur the first time in 1905, by G. Ma- 
rotee ; little lias, however, been written about it, and its pathogenetic 
role has not been clearly determined. 

The writer had the opportunity of studying an epizootic outbreak 
of this disease among a herd of 82 vSpanish goats (which had been imported 
to Casablanca) and their offspring, and he reports some interesting facts 
concerning the disease of, which the parasitic agent is the microorganism 
described by Marotee under the name of Eimcria ArJoin^i. 

The malady is exclusively one attacking very young sucking animals 
of only a few weeks old. Fifteen of these (25 % of the whole number) 
died, after manifesting serious symptoms of illness, while 45 others, which 
also succumbed to the malady, showed no noticeable signs of serious 
indisposition. 
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The disease develops very rapidly. It manifests itself by progressive 
anaemia, with intestinal troubles, diarrhoea, great loss of flesh, and some- 
times attacks of convulsions during the two or three days preceding death, 
which usually supervenes at the end of a week. 

The lesions are very characteristic, and resemble those met with 
in intestinal cocddiosis in lambs. The writer never saw the cutaneous 
lesions described by Stevenson and Balfour. 

The penetration into the organism of the parasite producing the ma- 
lady is not necessarily followed by intestinal disturbances ; the infected 
animals can become mere disease-carriers. 

Further, the investigations made on the advice of M. Monod, the chief 
veterinary surgeon, have revealed the presence of Etmerta Zurni , and the 
% fact of its latent parasitism among the cattle of Chaouia. The discovery 
of the latent parasitism of cocddiosis in the case of two different species 
of animals is interesting, as showing the possible part played by cocd- 
diosis-carriers in spreading the disease. In the herd examined by the 
writer, the " presumably healthy ” animals were disease-carriers and had 
infected the young ones. ' * 

He tried various methods of treating both the infeted and the “ pre- 
sumably healthy ” goats (chlorohydiate of emetine, and thymol), but 
without the least success. On the other hand the removal of the herd 
from the infected farm to entirely new sandy ground, situated near the 
sea, rapidly checked the couise of the disease and enabled the adult ani- 
mals to regain their usual health 

928 - A nap /asms marginal e. - - Di Pomizio, o (Eaboiatorio ch Patologia generate 
della R University di Pavia), in La Cltnica vetertnana, Nos 7-0, pp 203-220, 237-251, 
292-311, 12 figures, bibliography of 57 publications. Milan, April-May, 1918 

A practical examination of the literature dealing with the subject, 
and of the investigations and experiments carried out in Erythrea, and at 
the Laboratory of General Pathology of the University of Pavia. The 
writer deduces the following conclusions — 

In Erythrea, the goats are subject to the attacks of an endoglobular 
parasite of the blood, which there is every reason to suppose belongs to 
a species of the genus Anaplasma ( A . ovis). 

The experiments and investigations that have been regarded by se- 
veral writers as throwing doubt upon the parasitic nature of Anaplasma , 
which in their opinion, is a nuclear residuum (Joixy's body), as well as 
those upon which they have based their belief that the said Anaplasma 
belongs to the cycle of some piroplasma, have hitherto not detracted from 
the value of the experiments of Theieer and Ligni&res These have 
revealed the presence of the parasite to which Theiixr has given the name 
of Anaplasma . 

From the morphological point of view, the most distinctive character* 
of Anaplasma margtnale (and of the central variety) as well as those ‘of 
Anaplasma anentmum, as described by Theieer and LiGNlfcRES, differ 
mainly from the Toixy's bodies found in the blood of anaemic subjects, in 
the much large percentage of haematids with marginal points. 
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The most distinctive characters of the above-mentioned forms of Ana- 
plasma differ also from those of anaplasmatic forms of piroplasma, in the 
larger percentage of haeinatids with marginal points, and in the perfectly 
rounded shape and distinct outline of each of these points. 

Although the marginal points, on being examined one by one, present 
irregular and indistinct contours (like the anaplasmatic forms of piro- 
plasma) yet certain characters described by some writers when taken 
together point to the parasite being a true Anaplasma . 

Although hitherto Anaplasma has only been clearly identified on 
the cattle of South Africa and Argentina, nevertheless the researches and 
investigations of many scientists lead us to believe : a) that it also exists 
elsewhere, and occurs not only in cattle, but also in other animals ; b) that 
very probably there are several species, or varieties of Anaplasma , which 
are not only to be found in different species of animals, but also in the 
same species ; c) that there are some species, or varieties, which while they 
retain the morphological type of Anaplasma , yet present some slight 
differences of shape. 

929 -The Hog LoJfee, Hstematopfnus sii/s (Lin.) Leach. — watts, h r , in Agricul- 
tural Experiment Station of the (Jmvvstty of 'lcnnewee, Bulletin No 120, 16 pp., 7 figs. 
Knoxville, Tenn , Tnlv. tot 8 . 

This bulletin is a preliminary report and a popular account of the 
results of the investigations on the life- history and habits of the hog louse 
carried on at the Experiment Station at Knoxville. % 

These results are summarized as follows : — 

The eggs, or “ nits ”, of the hog louse are glued to the base of the hairs, 
chiefly on the lower half of the body. The eggs arc laid only on hogs. * 

The louse becomes full-grown and the female begins laying eggs in 
from 11 to 13 days after hatching. The female lays from 3 to 4 eggs a 
day. Only one egg is laid at a time. The eggs hatch in from 13 to 20 days, 
the majority on the 15th, 16th, and 17th days. 

The louse normally lives about 30 days, but many lice are injured, 
killed, and lost from the host before that time. A few have been found 
to live more than 40 days, but this is exceptional. 

The duration of the life-cycle is normally 29 to 40 days, but varies 
from 24 to 63 days and the number of generations is usually from 9 to 
12 per year, but varies from 6 to 15. 

The best remedy is the application of thin oil. Any oil, or any mix- 
ture containing considerable oil, will kill both lice and eggs. 

Thick, heavy greases or pasty materials should not be used, as they 
do not spread over the skin well enough to be very effective, and are not 
economical. 

Medicated oils, disinfectants, and various proprietary materials are 
no better than the common oils for killing hog lice, but may be just as 
good if they contain considerable oil and no substances that are injurious 
to the animals. 

Poisonous substances should not be used, as they might poison the 
animals. 
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930 - A Mew Strongylld of the Domestic P Ig. — raillex, a , henry, a., and bauche, 
J., in BulUhn da la SoctHi da Pathologic Exottque, Vol. XII, No. 6, pp. 324'33«» 5 figs. 
Paris, June, 19x9. 

At the present time, 3 species of strongylides are known as parasites 
of the domestic pig : — 

1) Characostomum longemucronalum (Mown, 1861) or Globocephalus 
longemucronatus in the small intestine. 

2) Ocsophagostomum dentatum (Rttd., 1803) ii\ the caecum, colon, 
and sometimes the small intestine. 

j) Stcphanurus dentatus (DmsiNG, 1839) in the kidneys, liver, and 
abdominal cavity. 

The writers introduce to our notice, and describe under the name of 
Bourgclatia diducta, a new form living in the intestine of swine ; it is 
usually found in the large intestine, although it has also been met with in 
the small intestine. 

This parasite was first found in Germany, and subsequently in Austria, 
Brazil, France, the Antilles, United States (2), Italy and Indochina. 

It is whitish in colour, and often sinuous, from 20 to 24 times longer 
than broad, and attenuated towards the extremities ; about the middle 
of the body, there aie transverse stuae on the cuticle which are situated 
from 5 to 7 pL apart. The length <>t the spicules seems to be very variable 
(from 0.90) nun. to 1 mm. or even 1.2 nun.). 

According to BaiddET the eggs hatch out in water in 3 or 4 days. Uar- 
vac at different stages have been found by Oi/r, L,ikbe and other writers, in 
nodules of the large intestine which were situated on solitary folli- 
cles, and showed signs of incipient ulceration. 


931 - Observations and Experiments on Intestinal Trichinae (x). — sciiwariz, b 

(Zoological Division, Bureau of Animal Industry, U S Dept Agr ),jn J urnal 0 ) Agri- 
cultural Research, Vol XV, No 8, pp. 467-482, 3 figs. Washington, November 2«>, 
1918. 

Although Trichinclla spiralis has been studied by many investigators, 
the literature on the subject is almost exclusively devoted to the morpho- 
logy and life history of the parasites and their relation to the disease which 
they produce in man' and in other mammals. Several investigators have 
recorded some casual observations on the physiology of these parasites, 
particularly with reference to the resistance of the encysted larvae to un- 
favorable conditions. JNo attempt has heretofore been made, however, 
to present a systematic account of the behaviour of these organisms under 
the influence of various physical and chemical stimuli at different stages 
of their life history. Recently, Ransom, in the course of a report of an in- 
vestigation on the effects of refrigeration on the encysted larvae of T. spi- 
ralis has presented some interesting data relative to their behaviour when 


(x) See also &, Nov. 19x8, No. 1258. (Ed.) 
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freed from their cysts by artificial digestion. Ransom and the author 
have continued these investigations and have obtained a considerable 
amount of data on the resistance of the larvae to high temperatures and to 
various physical and chemical agents. 

Inasmuch as little has been known heretofore concerning the physio- 
logical processes of the parasites concomitant with their growth in the 
small intestine, it appeared to the writer that observations and experi- 
ments on the intestinal forms, with special reference to their behaviour 
under various conditions, might yield some useful information. The 
present paper embodies the results of this work and also includes observa- 
tions on the moulting of the larvae vn vitro, a phenomenon which, so far as 
the writer is aware, has not been hitherto recorded. 

The larvae of T. spiralis do not linger in the stomach of the host 
after are they freed from their capsules, but pass into the small intestine. 

The passage of the laivae through the stomach does not stimulate 
them to further growth and development, and a brief sojourn in the in- 
testine is insufficient to initiate those processes which lead to sexual ma- 
turity. 

Larvae which have been stimulated to further development in the in- 
testine will moult even after being removed from that organ. The moulting 
process may be hastened by high temperature and suppressed by low 
temperatures. 

Larvae which have not yet been stimulated to further development 
in the small intestine can not be caused to moult by a high temperature. 

With the beginning of development in the small intestine the larvae 
lose the power of surviving for considerable lengths of time outside of 
the host. They afterward become more persistent, however, in direct 
proportion to their increasing age. 

When removed from the host within 24 hours after artificial infec- 
tion, intestinal trichinae often undergo spontaneous disintegration which 
may be due to the sudden change of environment, lack of food, or possibly 
the liberation of toxic substance which affect the parasites while in an 
artificial medium. 

After the first and subsequent moults the tolerance of the larva 
to various toxic agents is replaced by a marked sensitiveness to such 
agents which decreases, however, with advancing age. 

Under the influence of potassium cyanide the worms undergo disin- 
tegration and exhibit susceptibility to the poison along the major axis, 
which in the growing forms appears to be greatest in regions where grow 
the takes place most rapidily. Modifications in the permeability of the 
cuticle do not appear to be directly responsible for the changes in suscepti- 
bility. The changes probably result from a reorganisation of the proto- 
plasm coincident with growth, differentiation, and age. 

Attemps tb induce moulting in the larvae which have been decapsuled 
by artificial digestion and afterwards kept tn vitro under various conditions 
have thus far failed to yield successful results. 
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932 - Hotel on Swine Diphtheria. — Scfmibdhoffer, J. (£cole supMetire d’nrt v 6 tt- 
rinaire de Budapest), in Zeiischrift fur Injektionskranhheiten, parasit&ren KrankheiUn und 
Hygiene (Ur Hausticrc. Vol. XIX, Part 4, pp. 345-366, 3 figs. -f bibliography of 19 publi- 
cations. Berlin, September, 191ft. 

In the writer's opinion the infections disease which attacks pigs, and 
is known as swine diphtheria, owing to its symptoms being similar to those 
of diphtheria, should be regarded as a paratyphic infection, for the only 
pathogenetic micro-organisms he was able to discover in the infected animals 
(except Bac. necrosis which could have had nothing to do with the disease, 
as it was easy to prove) was B . par city phus belonging to the B . coli group. 

By means of pure cultures of this micro-organism, the writer was able 
to produce the characteristic symptoms of swing diphtheria in pigeons, 
guinea-pigs, and rabbits, hence he considers that the disease is undoubtedly 
due to B . paratyphu >. At present, it is impossible to exclude the hypo- 
thesis that the malady in question may be a special form of swine para- 
typhus produced by the development of the microbe in the pharynx, 
instead of in the intestine. It is, however, very difficult to determine whe- 
ther it is a question of a new and hitherto unknown species of micro- 
organism belonging to the paralyphus B group, or of a less virulent form 
of Bac. suipesii/er. 

In any case, the writer believes that the great annual losses due to 
diseases of paratyphic origin, could be lessened by the use of a polyvalent 
vaccine, prepared in the same manner as the antityphus and anticholera 
vaccines employed during the war. 

This polyvalent vaccine would at the same time inhibit the action of 
Bac. suipesti/cr, the most dangerous of the micro-organisms belonging to 
the paratyphic group. 

933 - Important Poultry Diseases (1). — Salmon, d. e. (revised with additions by Gal- 
lagher, B. A., the sections ou parasites revised by Foster W. I)., in U. S. Department 
of Agriculture , Built tin 957, 4ft pp. •+ 11 figs. Washington, March, jyift. 

In this Bulletin, the causes, symptoms and treatment of each of the di- 
seases are described. The following diseases are dealt with: — Contagious 
catarrh (croup) (pathogenetic agent unknown) ; fowl diphtheria (virus 
filterable and invisible) ; bird or chicken pox (virus filterable, same as 
that of diphtheria); fowl cholera (Baden urn avispeticum and diseases of 
cholera-like nature (bacilli or Bacillus colt group) ; fowl typhoid (Bad. 
sanguinanum ) ; white diarrhoea of chicks (caused by at least four diffe- 
rent kinds of infection * Bad. pallor mu, Bact. avtscpticum , coccidia, Asper- 
gillus) ; infection of Bad. pullormn confined to the ovary; ( occidiosis ; 
brooder pneumonia or Aspergillosis (Aspergillus fumigatus) ; tuberculosis ; 
entero-hepatitis (Amoeba meleagridis) ; gout (abnormal quantity of uric 
acid on the blood) ; gapes (Syngamns tracheahs ) ; intestinal worms (Asca- 
ridia petspiulltum , Htterahs papillosa , Daimnca echinbolhridia, etc.); 
favus, white comb (Lophophylon galhnae) ; lice; mites (Dermanyssus gal- 


(i) See also R. Dec. No. 1313 ; R. Sept. 1917, No. 830 ; R. Jan. 1918, No. 61 ; R. Feb. 
1918, No. 180 ; R. March 1918, No. 438 ; R. July 1918, Nos. 779 and 780; R. Aug. 191S, 
No. 789 ; R* April 1919, No. 495. {Ed.) 
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linae, etc.; depluming scabies; scaly leg; ticks (Argas miniatvs, etc.); 
cropbound, or impacted crop ; inflammation of stomach, or intestines ; 
limberneck, paialysis of the neck muscles (a symptom of many diseases). 

934 - Investigations on Digestion in Cattle, in the United States.— 1. Ewing, p. v. and 

Wells, C. A., the Associative Digestibility of Maiz Silage, Cottonseed Meal and Staich 
in Steer Rations, in Georgia Agricultural Experiment Station, Bulletin No. 115, pp. 269- 
2<J5» 7 fig- 1915 summarised in Experimental Station Record, Vol. XXXIV, No. 2, pp. 169* 
170, Washington, Febr. 1916. — n. Ewing, P. V., Wells, C. A. and Smith, P. H., The 
Associative Digestibility of Maize Silage and Cottonseed Meal in Steer Rations, Ibid., 
No. 125, PP- 14.V16 1. 1 fig. 1917, summarised in Experimental Station Record, Veil, 37, No. 21, 
PP- 65 00, Washington, July, 1917. — HI. Kwing, I*. V. and Smith, P. H,, Digestibility 
of Maize Silngc, Velvet Jtcon Meal mid Alfalfa Hay when fed singly and in Combination, 
in Journal of A » rtcuUural Research , Vol. XIII, No. 12, p, 611*6.8. Washington, June 17 
191S. — IV. Kwing, P. V. and Smith, F. II., A Study of the Rate of Passage of Feed Re- 
sidues through the Steer and its Influence on Digestion Coefficients. Ibid. t Vol. X,No. 2, 
PP- 55*63, 19:7. — V. Ewing, P. V. and Smith, F. II., A Study of the Physical Changes 
in Feed Residues which take place in Cattle during Digestion, Ibid., Vol. XIII, No. 12, 
pp. O39-646, 1918. 

I. — Maize silage, cottonseed meal and maize starch fed to 

STEERS : INFLUENCE OF ONE INGREDIENT OF A RATION ON THE DIGESTI- 
BILITY of other ingredients. — Investigations made at the Georgia 
Agricultural Station with the object of determining this influence. Stu- 
dies were made on nine distinct rations composed of the above mentioned 
foods compounded, not by weight, but according to percentages of n^t 
thermal energy values, that is to say the 3 ingredients (in the order notea 
above), had the following proportions in the nine rations : 

100 : 0 : 0 — o : 100 : o — 10 : 30 : 0 — 50 : 50 : 0 — 34.5.: 34.5 : 31 
— 69 : 0 : 31 — 30 : 70 : o — 15.8 : 36.9 : 47.3 — 52.7 : 0 : 47.3. 

Yearling Shorthorn steers were used and the digestion trials were 
of 10 days duration each with some days interval between trials. 

Results . *— Starch when fed in excessive quantity diminished the di- 
gestibility of the nitrogen and crude fibre, even when the excess was not 
great. When 47.3 % of the net thermal energy of the ration was sup- 
plied in the form of starch, there was also a reduction in the digestibility 
of the total mineral matter. 

The reductions in the digestibility of nitrogen, crude fibre and mi- 
neral matter were accompanied by an increase in the digestibility of fat, 
particularly noticeable in the high starch rations. 

The reduction in the digestibility of the nutrients caused by the ex- 
cess of starch was prevented to a great extent, sometimes even com- 
pletely, by the addition of cottonseed meal, even when the total quantity 
of starch in the ration remained constant. 

Increase in the quantity of crude fibre in the ration did not diminish the 
digestibility of the nitrogen-free extract, but rather tended to increase it. 

The variability of the results given by different steers, due either to 
the individuality of the animals, or to imperfections in the usual meth- 
ods of conducting metabolism experiments, was so great as to obscure, 
in some cases, the variations resulting from the food combinations. The 
nearer the ration approached what is generally considered a normal one 
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(such as 70-% of the net thermal energy supplied in the form of maize 
silage and 30 % in the form of cottonseed meal), the smaller were the 
individual variations. 

When steers are changed from one ration to another, they do not 
at first secure all the nutriment from a new ration which they will secure 
after they become accustomed to it, and this is especially the case when 
a poor ration is succeded by a rich one. Even when as much as 47.3 % 
of the net thermal energy of the ration was supplied in the form of starch, 
the iodine test did not indicate the presence of starch in the faeces. 

Within certain limits, the total quantity of nitrogen excreted in the 
faeces was fairly constant, in spite of market changes in the quantity 
of nitrogen fed and digested. A steer, weighing 200 kg., excreted in the 
faeces as much as 5 84 gin of nitrogen per day for a period of 25 days. 

For rations of maize silage + cottonseed meal the calculated coefficients 
of digestion when compared with the coefficients found by experiment 
are found to be fairly approximate. For dry matter the difference was 
not greater than 5 % ; for nitrogen, 7 % ; for crude fibre, 10 % ; for 
fat, 14 % and for mineral matter 30 %. 

,ln the case of rations of maize silage -f cottonseed meal modified by 
the addition of starch the calculated coefficients of digestion were much 
less approximate to the actual coefficients found by experiment : the 
difference was as much as 15 % for nitrogen-free extract ; 20 % for dry 
matter ; 35 % for mineral matter ; 45 % for crude fibre ; 55 % for fat ; 
and 73 % for nitrogen. 

II. Maize silage (without ears) and cottonseed meai. fed to 
steers: influence of one ingredient of a ration on the digestibi- 
lity of THE nutrients of the otiier ingredient. — For these experi- 
ments, carried out also at the Georgia Agricultural Station, two year old 
Shorthorn steers were used, and were fed with 0 different rations: — 2 of 
maize silage alone ; 2 of maize silage + cottonseed meal ; 2 ot cottonsee 1 
meal alone Of the last, only one gave satisfactory digestive results. 

Result*. - - In general, the combination of the two foods used did not 
produce any appreciable di fference in the digestibility of uitiogen and of fat. 

When maize silage and cottonseed meal were combined in the propor- 
tion 3.4: t, the coefficient of digestibility for the total dry matter w T as 4.62 % 
below the theoretical coefficient. On the other hand, when these two 
foods were combined in the proportion 7.7 : 1, the coefficient for the 
dry matter exceeded the theoretical coefficient by 1.1 %. 

In the two rations in which the two foods were combined, there was 
an appreciable gain in the digestibility of mineral matter and nitrogen- 
free extract, but on the other hand, an appreciable reduction in the di- 
gestibility of crude fibre. 

With a view to determining the causes of these gains and losses of 
digestibility, the authors, by a method devised by them, divided .the 
faeces into 3 constituent parts, one of them being assumed to represent the 
undigested residue of maize silage ; examining these three parts they came 
to the conclusion that a steer macerates his food approximately 4 times 
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as well when fed with maize silage alone as when fed with maize silage + 
cottonseed meal in the proportion 3.4 : 1, and twice as well as whenfed 
with the ration of maize silage + cottonseed meal in the proportion 7,7 • 1. 
The digestibility of the dry matter and crude fibre seemed to be propor- 
tional to the completeness of maceration or physical disintegration. 

Feeding with maize silage + cottonseed meal seemed to increase the 
digestibility of total mineral matter in the cottonseed meal. 

Conclusions. — Feeding with heavy cottonseed meal rations tends 
to reduce the nutritive value of the maize silage fed with it, so that the 
most economically used rations are those containing the maximum amount 
of maize silage and the minimum amount of cottonseed meal. The nu 
trients of cottonseed meal and of maize silage are not digested in the same 
proportions when fed alone and in combination. 

III. Comparative digestibility op maize silage, velvet-bean 

MEAL, AMD ALFALFA HAY WHEN FED SEPARATELY OR IN COMBINATIONS. 
— The 3 foods tried had the following composition : — 




Dry 

matter 

Nitrogen 

Etlier 

extract 

Crude 

fibre 

Mineral 

matter 

Nitrogen - 
free 
extract 

Maize silage .... 
Velvet-bean meal . . 
Alfalfa hay 


26 . 29 % 
89.S7 „ 
91.02 „ 

0 . 252 % 
2.764 „ 

2.564 

o-773% 
4-576,, 
2-675 „ 

7.304% 
M.430 „ 1 
30.770 „ 

1 . 180 % 
4.250 „ 

6.8 65 „ 

15 . 460 % 
48.840 „ 
34.680 „ 


The steers used were 2 year old Shorthorns to whom q different ra- 
tions were fed . — 3 were composed of each of the foods used separately ; 
3 weie composed of mixtures of two foods each ; 3 were composed of 
mixtures of all three foods in different proportions. The digestion trials 
were made in tiiplicate and lasted 12 days each. The following table 
shows the average coefficients of digestibility for the 3 foods used 
sepal ately and in combination — 




Dry 


Ether 

Crude 

Mineral 

NJttogcn- 


Rations 


Nittog^u 




free 



rpatter 


extract 

fibre 

matter 

extract 


Alone 

69.02 

35.00 

74.IO 

77-57 

2596 

71-37 

Maize 

S 1 Alfalfa hay . . . 

60.33 

23.75 

42.04 

80.52 

15-82 

58.49 

Silage 

i j Velvet-bean meal . 

59.33 

17.78 

80.39 

64.74 

48.95 

02.44 


f 4 Alfalfa f- bean. . 

56.58 

19.07 

81.21 

55-45 

15.06 

64.18 

Velvet- 

1 Alone 

83.91 

75-95 

76.04 

78.95 

56.36 

90.62 

bean 

) -j Maize Silage . . 

77.42 

71.II 

78.51 

64.03 

65.36 

84.67 

meal 

j | Alfalfa hay . . . 

79.52 

75.17 

75-48 

63-03 

67.46 

86.98 


f \ Maize +- Alfalfa . 

74-17 

72.25 

77-63 

50.96 

44.48 

82.95 


i Alone 

62.79 

69.56 

41.91 

57-99 ' 

45.83 

69.55 

Alfalfa 

] 4 Maize Silage. . . 

61.85 

66.94 

32.03 

58.21 

42.37 

64.52 

hay 

j 4- Velvet-bean meal . 

58.73 

68.44 

45.82 

50.67 

52.07 

64.86 


f 4" Maize 4 bean . . 

53-67 

65.06 j 

33.26 

42.25 

39 -n 

l _ _ J 

60.66 
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Conclusions . — The combination of the above mentioned foods tends, 
generally, towards lowering the digestibility of the several nutrients of 
the rations. 

The digestibility of each of the 3 foods appears to be fairly constant 
under the different combinations. 

More accurate digestion coefficients are obtained by feeding-alone 
experiments, where such are possible, rather than by the usual difference 
method. 

There were greater variations in the digestibility of nitrogen and 
mineral matter than in the other nutrients. 

Compared with similar food, velvet-bean meal was well digested. 
IV. Rate of passage of food residues through the digestive 

ORGANS OF THE STEER *ND ITS INFLUENCE ON DIGESTION COEFFICIENTS. 
— Research carried out at the Georgia agricultural Station with the 
object of * — 

(1) Determining, by means of digestion trials, the relation between 
the moisture content of the faeces and the digestion coefficients to see 
whether there is any correlation between that moisture content and the 
time required for the passage of food residues through the digestive or- 
gans. 

(2) Determining more directly and more exactly, by means of rub- 
ber “ markers ”, the time required for the passage of food residues through 
the digestive organs. 

(3^ Determining the rate of this passage by means of calculations bas- 
ed upon the time of feeding, the time of expulsion of the faeces, and the 
contents of the different digestive organs examined after slaughtering. 

(1) To avoid complications in the calculations and results which 
would arise if comparisons were made of data obtained with different ra- 
tions, the correlations between high and low moisture contents of the fae- 
ces and the corresponding digestion coefficients were investigated on iden- 
tical lations. Two series of digestibility trials were made, both in dupli- 
cate, and the correlations obtained show that with a higher moisture con- 
tent of the faeces (arising from abundant secietion of digestive juices) 
there is more complete digestion of all nutrients except nitrogen and fat. 

On the assumption that a high moisture content of the faeces indicates 
a rapid rate of passage of food through the digestive organs it follows that 
digestion is probably more complete, for all nutrients, when the passage 
is faster, and less complete when the passage is slower. However this 
method only indicates the correlations which exist and not the values ot 
the difference in digestion caused by a high moisture content. 

(2) At the commencement of digestibility trials, lasting 10 days, the 
steers were made to swallow disks of rubber cut from strong tubing and 
the time at which these “ markers ” appeared in the faeces was noted. 
Some were expelled in 12 hours, other took much longer to pass (as long 
as 60 days), while some were not found until the anifhals were slaughtered. 
Tliis method was therefore impractical and, besides, examination after 
slaughter showed that hard particles of food and foreign substance* were 
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specially prone to become delayed either in the reticulum, or in the fourth 
stomach, or in the first ventral folds of the duodenum. Coarse food retards 
the passage of food residues, as has been conclusively proved by examina- 
tion after slaughter. In applying this method it was noted that the ad- 
ministration of 60 to 120 gm. of carbonate of lime or sulphate of magnesia 
per steer per day had no appreciable effect on the rate of passage of food 
residues or on digestion coefficients. 

(3) An exact measure of the time required for the passage of feed 

c 

residues was obtained by means of the formula T= & 1 f in which T re- 

2 

presents time units required for tlie passage of food residue, C the 
quantity of dry matter contained in the digestive organs of the steer at 
the time of slaughter ; R the dry matter content of the ration per given 
unit of time ; F the dry matter content of the faeces expelled during 
that unit of time. 

The author recognises the waut of accuracy of the method due to 
certain metabolic processes, but he shows that their influence on the re- 
sults would not, at most, be greater than their influence on the digestion 
coefficients. 

The data obtained with this method show that for the rations used 
and the quantities fed, the time required for the passage of food residues 1 
through the digestive organs of steers varied from 72 to 84 hours. 

The two most important factors in determining the rate of this passage 
are the nature of the ration and the amount fed. Thus coarse food seems 
to require much longer time than concentrated finely-divided food. As 
regards quantity, in the case of coarse food, it seems that the smaller 
the quantity the longer the time required for the passage of the food resi- 
dues, while for concentrated ground foods the difference was less marked. 

The author does not consider it possible definitely to attribute chan- 
ges in the digestion coefficients to the rate ol passage of food residues 
through the digestive organs. The most that can be said is that when 
the rate of passage increased there was an apparent increase in the digest- 
ibility of mineral matter, negligible results for nitrogen, a distinct decrease 
in the digestibility of crude fibre, an increase in the digestibility of nitro- 
gen-free extract, and negligible results for fat. 

V. Physical changes ij* feed residues during digestion. — 
These changes were studied in relation to the several digestive organs 
and different steps in digestion rather than the process of digestion as a 
whole. 

As foods, chopped maize silage (without ears) and cottonseed meal 
were used ; of the former only the portion which would not pass through 
a 2mm. screen was taken ; of the latter only the finest parts which 
had passed successively through screens 1.7 mm. and 1.3 mm mesh were 
used. The two foods thus prepared had the following percentage com- 
position : — 
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Dry 

matter 

Nitrogen 

Fat 

Crude 

fibre 

Mineral 

matter 

Nitrogen- 

free 

extract 

Maize silage 

Cottonseed meal 

25-65 

Q0.I2 

0.157 

6.22b 

°*43 

7.73 

9.82 

5.70 

1.62 

5*57 

I 2 . 8 o 

32.24 


When the rations were of maize silage alone the extent of comminution 
(below 2 mm ) before the chyme left the rumen and the reticulum was 
65.8% in the smaller ration and 58.5 % in the larger ration. 

When 60 % and 40 % of cottonseed meal were added to these two 
rations the extent of comminution increased by 5.1 % and 10.5 %. 

The extent of comminution in the omasum varied between 6.3 % 
and 18 0 %, being greater in the rations of maize silage -| cottonseed meal 
and less in the rations of maize silage alone. The extent of comminution 
in the abomasum varied between 5.3 % and ir.2 %, being greater in the 
rations of maize silage alone. 

The extent of comminution was much less in the small intestine and 
in the large intestine than in the preceding phases of digestion and is 
more or less hidden by absorption. 

On the average for all rations fed the time required for the passage 
of food residues through the digestive organs was : — 61.07 hours in the 
.rumen and reticulum, 7.88 hours in the omasum, 2.83 hours in the abo- 
masum, 6.72 hours in the small intestine, and 7.58 in the large intestine. 

935 ~ Digestibility of Mustard Flour and Mustard cake ; Research In Sweden. — 

Gudrun Wkibuix (Alnarps Kemiska Paboratorium), in Kun?J. Landtbruks-Akademiens 
Handlinzar och Tidskrtft , Year 58, No. 2, pp. 123*1 24. 1 tabl. I4nk6ping, 1919. 

Mustard flour and mustard cake vary in colour from light to dark 
shades according to the different processes by which they are manufactured. 
The author has determined the digestion coefficients and the digestible 
albuminoid contents for various samples of mustard flour and mustard 
cake by using Stttzkh's method of artificial digestion (pepsin and 
hydrochloric acid) ; he also gives the digestion coefficient and the digestible 
albuminoid content of mustard seed in the natural state as well as those 
of rape seed and rape cake for comparative purposes. 

The following are the data obtained respectively for the digestible 
albuminoid content and for the digestion coefficient : — Mustard seed, 
20.6 % and 87.8 ; mustard cake, very light colour, 27.6 % and 87.5 ; 
darker cake, 28.6 % and 86.2 ; mustard flour, very light colour, 27.2 % 
and 85.9; flour, light colour, 31.9% and 80.1; flour, dark colour, 
22.2 % and 66.6 ; flour, very dark colour, 18.2 % and 61 ; rape cake, 
23-3 % and 83.0 ; rape colza seed, 13.8 % and 81. It is seen that the 
digestion coefficient of mustard cake in near 87 which is that for mustard 
seed in the natural state and which is higher than that lor rape seed and 
rape cake (averaging 82). The digestion coefficient for mustard flour on the 
other hand varies considerably from 61 to 86 ; the darker the colour of the 
flour the smaller is its digestible albuminoid content. It appears from 
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these investigations that the digestibility of the various samples depends 
on the method of manufacture and that the nutrient value is much reduced 
if the product has been subjected to a high temperature ; this is why the 
digestible albuminoid content is higher in mustard cake than in mustard 
flour, the cake not having been subjected to so high a temperature. 

It is therefore necessary to take this fact into consideration both in 
purchasing these products and in calculating the ration so as to avoid 
error in the calculation of the albuminoid content, Which, in good sam- 
ples, should average about 27 %. 

This also explains why feeding mustard seed (flour or cake) has 
given a smaller yield of hiilk than that obtained by feeding with ground- 
nut cake or herring meal. 

‘> 3 '» - Hydrolysis of Maize Stalks with the Object of Transforming them into a More 

Digestible Food. — Scurti, and Morbelu, G., in Le Slaztom s [>erimcnlah astatic ila- 

hanc t Vol 1 * 11 , Patt 5-6, pp. 238-165. Modena, 1919. 

The authors have experimented with woody substances, waste or 
rejected matter, with the object of trying to transform them into compounds 
easily assimilated by animals. The present note sums up the investiga- 
tions made with maize stalks and contains a full summary of the present 
state of knowledge relating to the chemistry of wood and the capabilit} r 
of assimilating cellulose and its combinations. The materials experimented 
with, crushed, finely ground and dried at a temperature of ioo°C,, had 1 
the following percentage composition : — Fat (ether extract) 0.52 ; crude 
protein (N x 6.25) 1.75; cellulose 38.60; ash 2.ri ; nitrogen-free extract 
57.02 (pentosans 15.81); organic matter soluble in water 5.60; organic 
matter soluble in dilute hydrochloric acid 46.30 %. 

Acting for two hours at a temperature of I30°C. on 1 x>art by weight 
of dry stalk meal -f- ro parts of water -f 0.05 to 0.45 parts of caustic soda, 
it was noted that the soda acting under these conditions on the stalk 
meal was able to separate the woody combinations, but only partially ; 
the undissolved residue still contained notable quantities of hemicellu- 
lose. The components dissolved by the action of soda changed into re- 
sinous substances, so that the* alkaline solutions only contained traces of 
sugars. 

Acting for two hours at a tempeiature of I30°C. on I part by weight 
of dry maize stalk meal + 10 parts of water -f 0.0125 to 0.25 parts of 
sulphuric acid, it was found that sulphuric acid is more -active than caustic 
soda as a catalytic agent of hydrolytic division of the woody substance 
of maize stalks. In fact while, by adding 45 % of alkali, a product con- 
taining only 60.65 % of cellulose and in a proportion of 41 % of the crude 
material used was obtained, the addition of 15 % of sulphuric acid suf- 
ficed to produce a residue containing 74.30 % of cellulose, or a proportion 
of 47.12 % if the material used. Moreover, when using the alkali no 
sugars were obtained owing to changes caused by the soda, but when 
using sulphuric acid 32.06 to 47.50 % of sugais were obtained. 

Separation is best effected by using about 4 % of sulphuric acid com- 
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pared with the material to be acted on and by maintaining a proportion 
of a /io between this material and the water used. A reduction in the pro- 
portion of water, even if accompanied by a reduction of the acid, hinders 
the process of hydrolysis. Experiments with 4 % of sulphuric acid at 
a temperature of 130° C. were carrjed out under a pressure of 1 to 2 at- 
mospheres ; the authors have tried whether hydrolysis could also take 
place using less acid but raising the pressure (5 to 10 atmospheres), with 
negative results. 

In the mixture 1 part of stalk meal + 10 of water + 4 of sulphuric 
acid heated to I30°C„ whether the heating is limited to 1 hour or whether 
it is prolonged for over 2 hours, there is a sensible decrease in the sugars ; 
in the former case there is complete hydrolysis, in the latter a commen- 
cement of change in the sugars. 

By boiling at I 3 o° 0 . for z hours, 1 part of stalk meal + 5 parts of wa- 
ter + 0.30 to 3.73 parts of hydrochloric or nitric acid, it was noted that 
hydrochloric acid is also a good catalyser, but less active than sulphuric 
acid, and that nitric acid has more effect than hydrochloric acid but less 
than sulphuric acid ; and as the products so obtained are about equaly 
coloured there is no advantage in using another acid in place of sulphuric 
add. 

Conclusions. — The woody matter in maize stalks is separated un- 
der acid hydrolysis and pressure into cellulose and hemicellulose ; the 
latter, under the action of subsequent hydrolysis, gives a mixture of 
sugars among which can be recognised glucose, arabinose, and xylose. 
The above mentioned process, then, changes woody component into 
reducing .sugars and free cellulose. Assuming that, in these conditions, 
cellulose freed from ethereal compounds is assimilable (at any rate by 
herbivorous animals) as starch, it follows tliaL two components of great 
value as animal fo< d are derived fiom an almost indigestible woody sub- 
stance. 

The yield is almost quantitative since 60 lb. of free cellulose and nearly 
40 lb. of saccharine components are obtained from 100 lb. of dry stalk 
meal. 

037 - Food Value of Couch grass; Research in Sweeden. — weibutx, m., in 
mannen Tidsknft for Landltnan , Year 1, No. 17, p. 281. Stockholm, April 1018. 

The author had the opportunity of analysing some samples of dried, 
crushed couch-grass and obtained the following data (percentages): — 
Protein 8.3 ; fat 1.2 ; nitrogen-free extract 62 ; cellulose 16.5 ; ash 5 ; 
water 7. It is evident that, in a time of scarcity, couch-grass can be 
used as cattle food ; its nutrient value is nearly the same as that of hay, 
from which, however, it differs by its smaller cellulose content, which is 
rather advantageous. The nutrient value of couch-grass has already 
been recognised in other countries : according to Pott, couch-grass is 
often used, in Normandy, in place of oats in horsed' rations ; animals eat 
it eagerly with good results. Although the protein and fat contents of couch- 
grass are smaller than those of oats, couch-grass contains the same glucosidc 
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as oats, that is to say coniferin, which in the animal organism serves in 
the synthesis of vanillin. The author adds that couch-grass is specially 
suitable for horses and sheep. 

038 - Rational Utilisation of Bones by Pulverising. — Hamel, gboT., in u Industrie 
frangaise de la Conserve, Year V, No. 28, pp. 162-164. Paris 1, June 1919. 

As human flesh-food bones are wasted or used in making broth. But 
in making broth whole bones yield but a fraction of their gelatin, fat and 
salts, and all the rest of the assimilable elements of the bone tissue is lost. 

The author recommends that bones should be crushed at home or 
by the butcher. Broth made with roughly pulverised bones would be 
much richer. It would be still richer if made in an autoclave. The residue 
of the bone powder after making soup, dried in the sun or in the oven, 
could be fed to animals either as it stood (for poultry), or mixed with other 
foods (for young pigs and dogs it must first be sifted to remove splinters 
of bone which might otherwise injure the mucous membrane of the digest- 
ive organs). 

The addition of bone powder to the food of young animals helps 
the development and prevents diseases, caused by deranged nutrition, 
which sometimes appear consequent on food containing insufficient ni- 
trogen or containing too little mineral salts. Bone powder seems to in- 
crease the laying power of poultry. It must be of good quality, that is 
to say made of fresh bones and used as soon as possible after it has be?ft 
done with in the kitchen. 

939 - Research as to the Nature Of Telegony. — Comptes rendus des Stances de la Socitie 
de Bxologte , Vol. I, XXXII, No. 23, pp. 883-884 Paris, July 19, 1919. 

The body of observations invoked for and against the theory of 
telegony is not sufficiently known. It must be allowed that certain 
related facts are evidence some for, and others against telegony in so far 
as it is an apparent phenomenon. These facts, however, tell us nothing 
on the subject of the nature of the phenomenon. Further, nothing is 
known of the genetic constitution of the animals on which the observations 
were made. 

In order to investigate the inmost nature of the phenomenon, the author 
made a series of experiments the results of 'which he briefly sets forth. 

The problem to be solved was stated as fo lows: — “ Ca 1 he genetic 
constitution of a female, consequent on fertilisation by a male phenoty- 
pically and genotypically different be influenced in such a manner that 
it constitutes iu fact a new T genetic constitution ? M To remove as far 
as possible erroneous causes the author worked on the colour of rabbit 
fur, the mendelian factors of which are well known. Numerous preli 
tninary experiments had, also, assured him of the presence of the factors 
in question. 

A pure black doe rabbit was mated with a blue agouti buck (slate 
blue with white belly). The author used a blue agouti as male parent 
because he brought two types of factors into play by doing so, one active, 
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the factor agouti G, and the other passive, the absence of the factor of 
intensity D, which transforms blue into black. 

In order to prove whether the black doe was influenced by the blue 
agouti buck, or by its products, this doe was next mated with an albino 
buck. The latter not being coloured, this was the best way of accentuat- 
ing the eventual modifications caused in the genetic constitution of the 
doe. The mating of the black doe with the albino buck gave, in 2 litters, 
io young ones all black agouti (wild). 

At first sight this result might be considered telegony, The young 
wild synthetic black -[■ blue agouti seem to have influenced the mother 
by the addition of a double dose of the agouti factor. It was not so, how 
ever. As a matter of fact, on investigation ii was found that the albino 
buck had foi genetic constitution B 2 C 2 1)0 2 , that is to say that he was a 
wild albino with a single dose of the factor intensity of colour, P. The 
synthetic ol black + wild albino should give wild rabbits. Nevertheless, 
as the albino buck had a single dose of I) there ought to have been some 
blue agouti young in case of disappearance of the factor I) in the black 
doe. This was not the case. It was, however, necessary to ascertain 
whether the 4 successive litters of wild young ones had not caused a modi- 
fication of the genetic constitution of the black doe by introducing an 
agouti factor. To determine this point, the black doe was now mated 
with a chocolate brown buck. She produced, in 2 litters, 6 black young 
rabbits. This shows that the doe had not been influenced and that her 
genetic constitution had remained unchanged. 

The apparent telegony was due to two concordant and accidental 
syntheses of genetic constitutions producing the same type. When facts 
which seem to relate to telegony come to notice, it is necessary to ascertain 
whether the cause of the phenomenon is not the accidental formation of 
genetic constitutions producing the same phenotype. It is more than 
likely that the resemblance of the young of the same mother bred by two 
different fathers may be explained in this way in every case. 

940 - The Possibility of Distinguishing Sex by Examination of the Egg. — See 

No 9 SO of this Review, 


oil - Horses in the Great War : Lessons and Aims. - janini, r j. ( Los cabaUos en u 

sran qucrra, inseAanm y oruniacumes, 20 pp , 10 fig., Valencia, Publ. Hijos dc Francisco 

Vlves Mora, 1919. 

The data on which the author bases his work were chiefly derived 
from first hand information, \ erbal or written; the remainder were gathered 
from publications on this subject. The lessons of the war regarding horse 
breeding confirm the prediction of competent persons in recent years, 
namely that very great importance should be attached to hardiness, stre ngt ii 
and fitness, in breeding horses for cavalry and artillery as well as for agri- 
cultural and draught purposes. * 

' k?he English thorough-bred in spite of its great qualities possessed, 
as a war horse, 'grave defects of extreme nervousness and great requirements 
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in the way of food and care, defects which had previously been deplored 
in the Crimean war. 

Anglo-norman trotters, as several authorities, amoungst others M. PE 
Gast6, had predicted, were neither suitable for cavalry nor artillery. 

The heavy Percheron aid the Boulonnais lia\e provvd particular 
over food and little fitted for rough camp life ; they lacked frugality, 
nerve and hardiness. Breeding has deteriorated these races of large and 
stoutly built animals by reducing the arab blood in them and has trans- 
formed them into expensive and less efficient draught horses. The same 
is the case with heavy English breeds of horses. 

The best riding horses, as numerous Fiench horse breeders,, among 
them the Comte de Comminoes, had foreseen, were anglo-arabs of the south 
of France ; the hardy Camargue horses have also rendered excellent service. 

As light draught horses, the little Ardennes and especially the little 
Breton horses, trained in a hardy manner, that is to say as working hor- 
ses, have given excellent results; all these enduring, hardy, courageous 
and docile horses have arab blood in them. The hotses which have proved 
the best draught animals have been the small ones measuring 1.47 — 1.48 m. 
in height at the withers. Horses 1.38 m. in height have also been excellent 
for draught purposes. 

Breton cross-breds and all crosses with much thoroughbred blood 
have not distinguished themselves either as saddle or as draught horses. 
The Comte de Robikn has complained of Norfolk-Breton horses as want* 
ing in hardiness and docility. The qualities of small horses as draught 
animals are confirmed by the fact that the British Government has recently 
purchased in France medium sized Percheron mares to give a new di- 
rection to the breeding of draught horses in England. 

Information relating to Canadian and Argentine horses are contra- 
dictory. According to some people Canadian horses have good qualities, 
but are extremely nervous. Argentine horses have confirmed their fame 
for tardiness and American horses have turned out well. 

Barbs and mules have rendered excellent services ; numerous cUta 
prove that Spanish horses and Barbs form a single breed. Moderji war 
has relegated tlic saddle horse to a secondary position ; in France, for 
example, before the great war, cavalry took 70 % of the army horses ; 
at the piesent time the proportion is 8 %, while 92 % are draught horses 
(artillery, stall, engineers, infantry ; the latter requiring about 300 horses 
per regiment). 

The author applies this information to the direction which horse 
. breeding for artillery ought to take in Spain; it should proceed on the same 
lines as that for agricultural horses. He shows that Spain possesses ex- 
cellent stock for such breeding. In fact, the whole peninsula has a stock 
of horses in which, under more or less ugly shapes, great qualities of strength, 
hardiness, and docility are hidden, due in a large measure to the prevalence 
of Eibian blood which has flowed in their veins since very ancient times, 
and, as Prof. Ridgeway has shown, it is entirely to Eibian blood that 
Arabia owes its famous horses. 

[• 41 ] 
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50 pp., 30 fig. Valencia, Publ. Hijos de Frandsco Vives Mora, 1919. 

The presence of rudimentary horns has been noted by Darwin, Per- 
cival, Azara, Lydekker and other authors m South American, English, 
Transylvanian and Spainsh horses. Percivae has described a case where 
the horns, situated about 5 cm. above the eye-sockets, measured, one 
125 mm. and the other 187 mm. in length; Azara has described 2 cases 
observed in South America, in which the horns were 75 to 100 mm. inlenght. 
The cases observed by Lydekker were in English throroughbred horses. 
The author obseived rudimentary horns, a few millimetres in length, in 
some Andalusian horses with a little Aiab blood, as proved by the stiaiglit 
or lightly concave profile of the head According to him, the presence 
of horns, or Rudimentary horns, is characteristic of Arab horses ; it reveals 
therefore a more or less distant cross with that race, and, consequently, 
strength and hardiness in the animal, often accompanied by gieat beauty 
in shape, as was the case with some of the horses which he studied and 
described. 

94 ^ - Horse Breeding in Italy.— Ara, A.. in II ColHvatore, Year 65, No. 15-16, pp. 326-328 

Casale Monferrato, May 30-June 15, 1919. 

Apart from racehorses and hunters and, in general terms, pleasure 
horses, ordinary horses can be divided into 3 classes : (1) slow heavy draught ; 
(2) quick medium or heavy draught ; (3) light draught or riding. 

The first class is produced in the horse breeding zone of upper-Italy 
(especially in the provinces of Brescia, Cremona and Mantua) by local 
mares served by Belgian or rather Brabant stallions and some also by 
Shire, Clydesdale, or by Suffolk stallions. These very large horses weigh 
8 or 9 quintals and measure 1.62 m. to 1.68 m. in height at the withers, but 
thev are not strong and are easily tired; those which were requisitioned 
for the war had sooi to be replaced or sent to the tear. It follows that 
horses of that size are useful for agricultural work and for heavy draught 
purposes in the country and in towns, but they are useless for aitillery 
and^army purposes in general (1). 

In the horse breeding zone of Central Italy (Tuscany, Umbria, 
Maiches, Eatium and Abruzzi), the horses bied are medium draught or 
wheclcis, out of country mares served by Ardennes, Percheron, Norfolk- 
Breton or Hackney stallions ; their good conformation and their strength 
make them very suitable lor use with field artillery, engineers and for 
heavy cavalry, us well as for quick commercial transport. Horses of this 
type are also bred in large numbers in the horse breeding region of upper 
Italy. These horses, being in greatest demand, are the most profitable 
to breed. Their height is from 1,55 — 1 ,6o m ; weight from 500 to 550 kg. ( z ) ; 
they arc robust, well formed ; their legs are sound and combine strength 
and slightness with good paces. 

(1) See No. 941 of this Review (Ed), ** 

(2) The best return of draught horses is precisely that given by animals of 500 kg. live 
weight. (Author’* note) 
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In the southern zone, including Sicily and Sardinia, light draught horses 
and a large number of riding horses are bred ; Sardinia produces almost 
exclusively suddle horses. The horses of this zone are the produce of in- 
digenous mares and thoroughbred or halfbred English and eastern stal- 
lions or mixed Anglo-oriental, and a few Hackney and Norfolk-Breton 
sires. They are very useful tor field artillery and still more so for light 
cavalry. 

944 - A Study Ot the Birth Weight Ol Calves. — ECKtB?, C II. (Department of Dairy 
TIusMndiy, University ot Missouri), m Journal of Dairy butnze, Vul II f No 3, 
pp 159169 Baltitnoic, M iy, 1919 

A limited amount of data on tliis subject lus been reported by Beach, 
Henry and Moirison, and Kckles. The new data in thft paper were 
taken undei the supervision of the author during a period of twelve 
years from the dairy herd owned by the University of Missouri* The 
animals included were all pure bred and registered. The Holsteins and 
Ayrshire^ represented lines of breeding common in prominent herds and 
are considered to be entirely typical of the breeds. The Jersey were of 
the line of breeding generally known as the American type, although 
some of the younger animals repiesent one-fourth or one-half of the blood 
of those lines of breeding known as the Island Type. The dairy Shorthorns 
were registered Shorthorns and represent the extreme dairy type of «^iis 
breed. The lines of breeding represented, however, are among those used 
in the very best known herds of this breed. 

Relation of breed and sex to biktii weight. — The most im- 
portant factor influencing the weight of the calf at birth is that of breed. 
Table I gives the data on this point. 


Table I. 

Birth weight of calves , University of Missouri herd. 



Average 

I Moles ! 

1 Females 1 

Wiight 


of both flexes 












of calf 

Breed 







m propor- 


Number 

Average 

weight 

Number 

Average 

weight 

Number 

Average 

weight 

tion 
to dam 



lb 


lb 

1 

lb 


Jersey 

196 

55 

102 

58 

Of 

53 

6.5 % 

Holstein . . 

*54 

90 

69 

93 

85 

88 

8.0 

Ayrshire ..... 

53 

69 

*7 

73 

26 

65 

6.9 

Dairy Shorthorn . 

1 30 

73 

11 

_ 1 

74 

19 

73 

6.0 


Table II is a combination of all data available for dairy breeds indud 
ing those presented in this paper and those summarized by Henry and 
Morrison. 
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Tabi,e n. 


Birth weights of the dairy breeds {all available data). 


Breeds 

Number 

Average weight 

Average 

of calves 

both sexes 

weight of dams 



lb 

lb. 

Jersey . 

253 

55 

867 

Holstein 

229 

89 

1 137 

Ouernsf y . 

57 

7 * 

996 

Ayrshm 

So 

72 

983 

Brown Swiss 

5 

100 

. I 1-23 

Dairy Shoithoin 

30 

73 

I 216 


Relation or age or dam. — Table 111 gives the data for the Jersey 
and Holstein breeds arranged to show the average weight of calves in 
relation to the age of the dam. The dams averaged close on twenty-nine 
months of age at the time of birth of the first calf. The intervals 
between the birth of successive calves in the herd from which the data 
are taken average about thirteen mouths. 


Tabij: III. 

Influence of age of dam upon weight of calf at birth. 


Nurnbt r of calf 


Tir^l 

Second 

Third 

Fomth 

Fifth 

Sixth . 

Sevt nth 

Eighth 

Ninth 

T<nlh . 

Eleventh 

Twelfth 


Jerseys 


Number 

Average 

of calves 

weight 

included 

lb 


44 

5T 

}5 

55 

35 

5« 

lb 

02 

13 

58 

16 

52 

M 

56 

8 

56 

4 

53 

3 

64 

3 

5i 

2 

50 


Holstems 


Number 

Average 

of calves 

weight 

included 

lb 

45 

«5 

31 

88 

20 

95 

TO 

93 

TO 

IOI 

5 

90 

7 

103 

7 

98 

5 ! 

85 

2 

89 


I.EN jTh of gestation period — Table IV gives the average lenght 
of the gestation period for Jersey calves grouped according to weight 
at birth. 

Relation of the size of the dam. — Table ill shows that, on 
the average, the first calf is lighter in weight than those bom from mature 
animals. It is not dear from these data whether the cause of the lower 
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weight for first calves is the smaller size of the dams or the immaturity 
in age. This point was studied further by compiling the weights of 
the dams of the Holstein breed following the first parturition into groups 
based upon their weights. These data are given in Table V. 

Tabee IV. 


Relation of lenght of gestation period of Jersey cows to weight of calf at birth . 



Weight Eimita 


GestaUon Period 

Number of nlmals 





lb. 



days 

4 

33"37 



274 

10 

38-42 



277 

20 

43-47 



278 

42 

48-52 



281 

41 

53-57 



281 

34 

58-62 



282 

19 

63-67 



284 

13 

68-72 



284 

3 

73-77 



281 

3 

78-82 



235 


Tahie V. 




Influence of weight of dam upon weight of 


( 

alf al birth. 





Average weight 
of duiu 

Avenge* weight 
ot < ilf 

Wc ight iti 
propul turn to 
dam 


lb 



dim 

800 to qoo pounds „ 

854 

70 

9.4 

(joo to 1 000 pound 6 - 

048 

«7 

9.4 

1000 to 1 too pound 

I O90 

02 

8.4 


These figures suggest that the smaller weight of the first calves of 
heifers is probably due to the smaller size of the dam rather than to her 
immaturity. 

Thu 1 NIEUENCE OF THE SIRE ON WEIGHT OF CAEVES. — A Study of the 
available data from this standpoint does not indicate any variation that can 
safely be attributed to this cause with the exception of a few cases of cross- 
breeding. Calves dropped by three pure bred Jersey cows and sired by a 
pure bred Holstein bull, averaged 73 pounds in weight, while other calves 
from the same cows sired by a Jersey bull, averaged 56 pounds in weight. 
Three calves sired by a Holstein bull from Ayrshire cows averaged 80 pounds 
compared with an average of 66 pounds for three calves from the same 
cows by Ayrshire bulls. 
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' Nutrition op dam. — The influence of nutrition of mother upon weight 
of calf at birth is shown in Table VI. 

Tab i& VI. 



Number 
of animals 

Average weight 
of oow following 
calf's birth 

Length , 

of gestation j 
period 

Average 
weight 
of calf 

Light fed Jersey*. 

8 

(>73 

281 

50 

Heavy fed Jerseys 

7 

936 

276 

44 

Light fid Holstuns. . . 

8 

855 

276 

70 

Heavy fed llulstem . . 

0 

1 032 

275 

8l 


Conclusions. — Breed is the most important factor influencing the 
weight of calves at biith. Male calves average from 5 to 8 per cent, heavier 
thrill females. Calves produced by immature cows, two to four years of 
age, are smaller than those from mature cows five to ten years of age. 
There is a tendency for cows of an advanced age t6 produce calves rather 
smaller than those from cows in the prime of life. The length of the ges- 
tation period is not correlated with the size of the calf at birth except in 
cases of extremely large or small calves, when such a relation usually 
exists. The sire apparently has but little influence upon the size of the 
calf at birth, when both sire and dam are of the same breed, but in case of 
cross breeding the influence of the sire is evident. The nutrition of the 
cow during gestation does not influence the size of the calf at birth to any 
appreciable extent except possibly under most extreme conditions con- 
tinued for a long interval 

945 - A Comparison or Concentrates for Fattening Steers, in the United States. — 

Ward, N 1*, Ji rdan, S. S. and Limn, I R , in United States Department of A%ri 
cullurCf PulleUn No >6r, 16 j>p Washington, April 7, kjkj 

I. Tin' comp \u vj'ivl vaiui: op cottonseed meal, cot depressed 

COTTONSEED CAKE, AND A MIN TURD OP COITONSR1 I) Mr AT, AND MAIZE FOR 

fattening sttlrs. - To make a comparison of the relative feeding 
value of cottonseed meal, cold pte«se \ cottonseed cake, and a combination 
of cottonseed meal and corn-and-cob meal, these thiee diffeient concen- 
trates were fed, with the same kinds of roughage, to 3 lots of 25 steers 
each, raised in Mississippi, aged 2 to 3 years and averaging 860 lb. in 
weight at the beginning of the experiment. 

When on full feed each steer got — 

Lot I Cottonseed meal 7.4 lb -f corn silage 41 8 lb. 

Lot II. Cold-pressed cottonseed cake 11 lb. + com silage 31.5 lb. 
Lot III. Cotton seed meal (> lb + corn-and-cob-meal 3 lb. } 
com silage 371b. 

The steers of IyOt II which received cold-preseed cottonseed cake 
consumed much less .silage than the others, because of the larger amount 
of dry matter in the concentrates of their ration. 
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The average daily gain in weight >per head was 2.04, 2.01, aad 
2.05 lb. respectively for the 3 lots, 01 practically the same for all. The 
greatest variation in the total gain was 4 lb. per head during a period of 
123 days. 

The cost of the foods was as follows : cottonseed meal $22,50 per 
ton, cold-pressed cottonseed cake $16,50 per ton, corn 70 cents per bushel, 
cowpea hay $ro per ton, silage $3 per ton. The feed cost per pound of 
gain in live weight was respectively 7.0, 6.8 and 7.8 cents for the 3 Lots 
and the net profit per head was $5.45, $5.50 and $4.58, respectively. 

Cottonseed meal at $22.50 per ton. is as economical as cold-pressed 
cottonseed cake at $16.50., for 3 lb. of the latter were of equal feeding value 
as 4 lb. of the latter. The former contained 40.4 % of protein and the 
latter 27.6 % of protein : the cold pressed cotton cake was eaten readily 
from the first by all the steers. 

There was no advantage in feeding a one third ration of com-and-cob 
meal combined with cottonseed meal. The degree of finish for the 3 Tots 
was the same and all sold at the same price, viz, $7.35 per hundred pound. 

The average dead-weight yield was 59.4 %, 59.1 % and 58.8 % res- 
pectively, which is high. 

II. Comparison between the rations: (a) Cottonseed meal ; 

(b) ONE THIRD COTTONSEED MEAL + TWO THIRDS BROKEN-EAR CORN ; 

(c) ONE THIRD COTTONSEED MEAL + TWO THIRDS SHELLED CORN; POR 
fattening steers. — Each of these three rations differing in concentrate! 
was fed for 141 days to a lot of 25 two and three year old steers whose 
average initial weight was 825 lb. When on full feed they got the follow- 
ing daily rations • — 

Lot I. Cottonseed meal 7 lb. -f- corn silage 40 lb. oat 
straw 5 b. 

Lot II. Cottonseed meal 3.5 lb. -f broken ear corn 8.7 lb. + corn silage 
36 lb. + oat straw 2 lb. 

Lot III. Cottonseed meal 3.5 lb. -f- shelled corn 7 lb. -f corn silage 
38.5. lb. oat straw 2.4 lb. 

The steers of the 3 lots gained 1.56, 1.66 and 1.70 lb. per head per day 
on the average for the period of 141 days. The final average weights 
were 1044, 1059 an( l *066 lb. respectively. 

The feed cost per pound of gain was respectively 9.53, 10.82 and 10.75 
cents. Lots II and III were accompanied by a herd of 25 hogs to consume 
the incompletely digested com in the dung. The net average profit per 
head was $15.19 for Lot I, $11.87 for Lot II, and $11,48 for Lot III, if no 
credit is given for the gain in weight of the hogs, which was about $3 
per steer. 

Without hogs following the steers the feeding of com would have been 
considerably less profitable than feeding with cottonseed meal alone; but 
as carried out the use of com gave approximately the same profit. The 
dressed yields of each lot were 58.2 %, 57.8 % and 57.4 % respectively; 
the carcasses were well covered with fat. The steers sold for $8.60 per 
100 lb. live weight, except one steer of Lot I which sold for $8 per 

[•«] 



CATTLE 


• 945 


too lb. In this experiment it is assumed that the cost of labour was 
covered by the value of the manure. 

946 - Research on the Galactagogic Effet of Certain Drugs, in the United States. — Mac 

Candlish, A., in Journal of Dairy Science, Vol. i. No. 6, pp. 475-486, bibliography of 
s publications. Baltimore, March, 1918. 

The effect of galactagogues on milk production in cows has been, 
indeed, very slightly studied experimentally. Furthermore results ob- 
tained by various authors, for cows or for other animals, do not agree. 

The author has tested the effect on cows of the following drugs: 
— Alcohol ; castor oil ; pituitrin ; pilocarpine and phvsostigmine ; aloes ; 
aloin, calomel and nux vomica ; magnesium sulphate, sodium chloride and 
nux vomica. He got negative results, and even, generally, a reduction 
in the quantity oi milk and butter produced ; the reduction was parti- 
cularly noticeable with the use of pituitrin and castor oil. Wide indi- 
vidual variations were shown by cow t s in response to these drugs. 

947 - Manioc Flour and Butter Production. — ■ gouin, andr£ and andouard, p., in 
Comptes Rendus des Seances dc VAcadeime d' Agriculture Ue France , Vol. V, No. 1, pp. 
43-44. Paris, January b, 1919. 

In this article, the w liters iniorin the Academie of one of the causes 
leading to the butter crisis in Fr met . During the years preceding the war 
many cattle breeders used to skim the milk given to their calves, and in 
order to increase the nutritive property of the skimmed milk, manioc or 
other farinaceous flours were added. 

A- during the w r ar, these flouis were not obtainable, the breeders were 
compelled to give their calves whole milk which had a serious effect upon 
butter production. If the breeders could be supplied with 1000 tons of 
manioc flour, they would be able to skim 17 million litres of milk, and 
make 750000 kg. of butter, without the calves suffering in any way. 

The writers show how r necessary it is, in the interests of food produc- 
tion, that the cattle breeders of France should be furnished with manioc 
from the French colonies. 

948 - Correlation Between the Percentage of Fat in Cow’s Milk and the Yield. — Ro- 
berts, C , in Journal of Agricultural Research. Vol A XIV, No 2, pp. 67-96 4 21 tables. 
Washington, ]uly b, 1910 

It is a general l j r accepted opinion that cows with a large yield of 
milk produce a smaller percentage of fat than do cows with a small yield 
of milk. To w T hat extent this is true has, however, up to the present 
time nearer been demonstrated by careful scientific investigation. From 
the study of the records of 2 1O6 Ayrshire cow r s, James Wieson (The sepa- 
rate Inheritance ot Quantity and Quality in Cow's Milk, in Scientific Pro - 
ccedmgs of the Royal Dublin Society, New Series, Vol. XII, No. 33, 
pp. 470-479, 1910) concluded that yield of milk and percentage of fat 
were inherited independently of each other 

In a criticism of this work (Note on the Separate Inheiitahce of 
Quantity and Quality of Cow's Milk, Bionutrika, Volt VII, No. 4, pp 5.18-550, 
1910) K. Pearson, by means of a correlation table, showed that with a 
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increase in the yield of milk, there was a small but significant decrease 
in the percentage of fat. 

In a later work (The Principles of Stock Breeding, pp. 121-122, 
London, 1912), J. Wilson states that high quality of milk, that is to say 
milk rich in fat, is produced by cows giving all kinds of yields high, ave- 
rage, or low, and the same may be said as regards milk of low. quality. 
These facts would appear to prove that yield and quality are independent 
characters. It seemed to the writer, however, that it would be well to 
make a more careful statistical investigation of the matter. 

A large body of data forming the greater part of the material for 
this investigation was furnished by the registers of the different American 
Associations for breeding milch cows. Only yearly tests were used. 
The method of finding the relation between the percentage of fat and the 
yield of milk was by means of the correlation table. The cows were 
divided according to their ages at the beginning of the experiment into the 
following 4 groups : — 2-3 years ; 3 to 4 years ; 4 to 5 years ; 5 years 
and over. 

The writer concludes from the results of his investigations, that a 
significant negative corielation exists between the percentage of fat in 
cow's milk and the yield for Jerseys, Guernseys, Holstein-Friesians, grade 
Jerseys, grade Holstein-Friesians, and cows unclassified as to breed. The 
correlation for Ayrshires is not significant in the subgroups classed in 
respect to age, but it is significant when these groups are treated as ^ 
whole. 

The yield of milk increases with age However, since all cows 5 
years of age and over are classed together, it may well be that the yield 
decreases at some period beyond 5 years. Pearl and PATTERSON (The 
Change of Milk Flow with Age from the Seven-Day Records of Jersey 
Cows, Maine Agr. Exp. Sta. Bull. 262, pp. 145-152, 1917) showed that in 
Jersey cows, when the 7-day records are used, the maximum production 
is reached between the eighth and ninth year. 

C Crowther (Variation in the Composition of Cows' Milk, Journal 
of Agricultural Science , Yol. I, part 2, pp. 149-175, 1905), from his records 
of Ayrshires, is of the opinion that maximum production is close to the 
eighth year. In the Jersey, Guernseys, and Holstein-Friesians the percen- 
tage of fat remains fairly constant for the different ages studied. However, 
the group of animals 5 years of age and over in the Jerseys and Guernseys 
shows a slightly lower percentage of fat than the younger groups. In the 
case of the Ayrshires, there is a gradual decrease with age. Between the 
youngest and the oldest groups there is a difference of 0.15 %. When 
♦judged by the standard deviation, age has no influence on the variability 
of the percentage of butter fat. But the class 5 years of age and over is 
more variable in the yield of milk than the younger groups. 

This may be due to the inclusion in this group of old cows whose milk 
has decreased. 

Using the standard of deviation as a basis of comparison, it is found 
that the breed has an influence on the variability of milk yield and per- 
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centage of fat. tor variability in yield the breeds stand in the following 
order in an ascending scale: — Jersey, Ayrshire, and Guernsey practically 
the same, then Holstein-Friesian. For percentage of fat, the order is : 
Holstein-Friesian and Ayrshire about the same, Guernsey, Jersey. 

The average production of milk is as follows — Holstein-Friesian 
14 443.1 lb. — Ayrshire 9417.1 lb. — Guernsey 8644.4 lb. — Jersey 
7 491.4 lb. The average percentages of fat for th . different breeds are * — 
Jersey 5 392 lb. — Guernse y5 033 lb. — Ayrshire 3 933 lb. — Hoi- 
stein-Fnesian 3 435 lb. 

949 - Testing of Purebred Dairy Cows in New Zealand. — Singleton, w.m m The New 

Zealand Journal of Agriculture, Vol XVIII, No. 2, pp. 65-78. Washington February 

2o r 1919. 

The progress 01 the Certificate-of-Record System in 1918 has been con- 
siderable. During the latter part of 1917 ome 118 breeders were being 
visited regularly by the Division's testing officers. For the corresponding 
months of 1918 there were 155 breeders on the list for monthly visits. 
The number of certificates issued during each calendar year since the com- 
mencement of the system are given in Table I. 

Table 1. 
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production is shown by the foui -year-olds, where the figures have been 
raised from 410 53 lb butter-fat in 1917 to 448 41 lb. in 1918, an impro- 
vement of 37 88 lb. The 700 lb. butter-fat class Las an accretim of one 
name, the 6oolb. class of five names and the 500 lb. class of eleven names. 
The milk records held by Meie of the junior two-year olds with 12164 lb. 
milk, containing 663.64 lb. fat and the butter-fat record by Madam Mav- 
fllower with 11793.2 lb. milk containing 7 (>3 41 lb. f t. The list of Jersey 
bulls who have at least four C. O. R. daughters from as many different 
dams comprises the names of some thirty-two bulls, six of which w*re 
added during 1918. Majesty Fox stands first with 24 C. O. R. daughters. 

Fnestam. — An increase is shown in the average yield for each class 
save that of the senior four-} ear old* which was specially high for 1917. 
The junior four- year-olds have a high average this year '(15 779-10 lb 
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milk and 576.13 lb fat) and the junior two-year-olds have also produced 
higher figures by a wide margin (n 281 lb. milk and 407.32 lb. fat against 
9887.60 lb. milk and 353.73 lb. fat in 19x7). 

The championship milk-record is held by Westmere Princess Pie- 
tertje of the junior four year-olds class with 24 199 lb. milk, containing 
939.78 lb. fat. 

The list of Friesian brills with four or more C. O. R. daughters, includes 
20 names. The Friesian bull Prince Pietje Paxton qualified during 1918, 
has now seven C. (). R. daughters, only one of which was old enough for 
the senior two-years-old class. 

Milking Short horns. — Among the seventeen mature records are one 
in the 600 lb. and three in the 500 lb. butter-fat class. The milk and but- 
ter-fat record is held by Willowbank Beauty with 15 725.80 lb. milk and 
655.22 lb. fat. 

Ayrshircs. — Three breeders of Ayrshires patronised the C. O. R. 
testing in 1918. The milk record is held by Alexandra of the mature class 
of Waipapa with 14 636 lb. milk and 582.47 lb. fat. 

The cooperation of the four Breeders* Associations connected with the 
C. O. R. work has again been very helpful to the Dairy Division during 
the past year. 

950 - French Cattle in Argentina. — Sagnier, Henry (from a report by M. Signore^). 

in Comptes rendus de VAcudtmie d' Agriculture de France , Vol. V, No. 18, pp. 532-533. 

Paris, May 14, 1919. 

M. Charles Signoret lias furnished data respecting Jthe returns 
obtained in Buenos Aires from grass -fattened beef cattle. 

From the point of view of the quality of the meat, crosses between 
the Charolais breed and the local cattle gave excellent results, better than 
those obtained from other breeds. 

It has, however, been found in Paris, in the frozen meat trade, that 
the Argentine beef has the disadvantage of being too fat, further, the fat 
is not well distributed, whereas the carcasses of animals of the Charolais, 
Normand, and Limousin types yield more firm meat of prime quality, 
and the fat is better distributed, but there is no layer of suet. 

In order to fulfil the trade requirements in France, Belgium, Switzer- 
land and Italy and to overcome the existing prejudice against frozen 
meat, it would be well for the Argentine breeders to cross some of their 
native catle with French beef breeds, which would enable them to supply 
the above-mentioned countries with the type of meat that is preferred 
there. 

951 - General Census of Cattle in Mauritius, 1918. — Henri Robert in Department of 

Agriculture Mauritius Stitistical Series Hnlletin No. 4, pp. 1-16 Mauritius mi*. 

This bulletin gives the results of a census of cattle in Mauritius con- 
ducted during August 1918, and by comparison with data previously given 
for the census of 1914, allows the effects of war conditions on the milch, 
working and breeding stock of the Colony to be accurately gauged. 
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The data adduced show that during the last four years the total num- 
ber of stock in the Colony has diminished by over 8 ooo head and consists 
of ii 224 bullocks, 11183 cows, 6447 heifers and 4116 small bulls. 

It is interesting to compare the diminution in numbers with the in- 
creased value of live stock. The value of the 41 300 head of cattle existing 
in 1914 was placed at Rs. 3 400 000. The general average per head was 
•estimated to be about Rs. 82, with particular averages as follows, as 
compared with the averages of 1918 : — 


Description of animals 

Value 

per head 


1914 

1918 

Milch cows. . 

ho 

200 

Calves . 

20 

•>0 

A lults in h ^rds 

70 

1 30 

Young animals m htrds . 

40 


Fulls . 


500 

Di lit bullocks 

MS 

3 S<> 


At piesent the general average \alue per head is estimated to be 
Rs 194, making for the total of 32 970 head of cattle at present recorded in 
the Island a total of Rs b 400 000, that is to say an increase of Rs. 3 000 000 
(90 ° (> ) on a number of animals which is 20 % less than in 1914 

952 The Open Shed compared with the Closed Barn for Dairy Cows. - woodwvrd, 

r F , Turner W 1 , Hale, V R Me XuriY, f F , 111 V S I) peutm nt of l n- 

uHiul huV tin Nfo 7 V 1 1 3 im> > M ishumt 11 I> C , Yovuub 1 i^, mis 

Twenty-one cows were used in the experiment herd, being divided 
into two groups, which were kept alternatively in the open shed and the 
closed barn for three years. 

In general, little difference could be noted in the contentment of the 
cows under eithei open-shed or closed-barn conditions. There seems 
to be little, if any, difference in the amount of actual sickness observed 
under the two conditions Rut the closed barn was a modern, well 
ventilated structure, and in many of the common poorly ventilated dairy 
barns the impure air would doubtless be an impoitant factor in deter- 
mining the comparative merits of the system. The period of housing cows 
is placed at an a\erage minimum of five months, from November to March, 
for most sections of the United States. 

The results of the experiments are summarised a^ follows - 

The cows consumed somewhat more feed and produced slightly more 
milk when kept in the open shed than when kept in the closed barn. 
The increase m production was not quite large enough to offset the extra 
feed cost. 

When kept in th^open shed there was a tendency for “ boss cows ” 
to deprive weaker individuals of their feed and of the normal advantages 
of the shed, which resulted in lower milk yields from the weakei and more 
timid cows 

All operations considered, milking and feeding excluded, slightly 
more labour was required to care for the cows when kept in the open shed. 

[ 951 - 95 *] 
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The manure was apparently well preserved, until it could be hauled 
to the land, under the open-shed system. It was also handled more eco- 
nomically than in the closed barn. Cornstalks in the manure were suffi- 
ciently decomposed to be handled successfully with the manure spreader. 

Under the open-shed system, 68 % more bedding was required for 
each cow, but the cows were cleaner and more comfortable. There was 
little difference in the time required to bed them under the two systems. 
It is possible to use cornstalks or other coarse material for bedding in 
the open shed. 

There appeared to be little if any difference in the frequency of in- 
juries to cows under either open-shed or closed-barn conditions. 

95} - Sheep-Breeding in Italy. — Vbzzani, V., in Minerva attrana, Year XI (VI of the 
4n<l Series) No y 6 , pp. 49*52. Milan, March i-r6, 1919. 

From the point of view of numbers, sheep are the most important stock 
in Italy. According to a general census of stock taken on March 19, 1908, 
the sheep returns were as follows : lambs (of both sexes) of less than one 
year of age 2 738 244 — sheep one year old and over ; rams 382 809; ew r es 
7 874 216 ; castrated sheep 167 657 — total 11 162 926 sheep, as against 
6 198861 head of cattle, 2 193 938 horses, mules and donkeys, 2507798 
swnne, and 2 714 878 goats. 

Since 1908, the number of sheep has continued increasing, especially 
in Central and Southern Italy, where sheep-breeding is most developed* 
During the war, the sheep did not decrease in the same manner as other 
stock, so that the census returns for 1918 were : lambs (of both sexes) less 
than one year old 2 69^ 529 — rams 37O 243 — ewes 8 571 335 — castrated 
sheep — total 11 735 910. This represented an increase of 590 984 
head, or about 5 % between 1908 and 191S. The value of these sheep now 
amount to about 1 milliard francs. 

The Italian animals are often very much more valuable for their 
milk, than for their wool or mutton. 

Shiep are, as a rule, thriftier than cattle and turn to better account the 
poorer and coarser products of the farm, adapting themselves more easily 
to high pastures and to the most rocky and awkwardly situated grazing 
grounds. This dpes not, however, mean that a well-fed sheep will not yield 
better products than a poorly nourished animal. 

In the Campagna Rornana, the richest pastures are reserved for the 
sheep, while the horses, mules and donkeys, as well as the cattle which are 
also reared in the “brado” or “semi brad o' * manner (on pasture, Olsen- 
s' nal pasture) have to content themselves with the stubble and the arid 
pastures that the migrating flocks have abandoned. Generally, however, land 
which is capable of producing the best forage is prefeied for cattle breeding. 
Sheep require a grazing ground and cannot with impunity be kept in sheds 
throughout the year. Sheep-rearing is practised in large country estates 
rather than on small properties. 

In Italian rural economy, it is chiefly along the Central and Southern 
Apennines, and in the islands, that sheep are of much importance. There, 
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in addition to sheep-breeding on a small scale on general farms, change of 
pasture has been the rule from the most remote times. The flocks go up 
to the high Apennine pastures in summer, remaining there until the autumn, 
when they descend to winter on the fallow land and permanent pastures of 
the summer farms of the Maremma. Sheep breeding is not generally prac- 
tised by the land-owners of the plain, but has become an autonomous in- 
dustry in the hands of shepherds who rent pastures in the plain, and on the 
mountains, and exploit the flocks for their own advantage. 

Sheep-rearing is also carried on in the Alps where it enables use to be 
made of high pastures (above 2000 m.) which are rocky and steep. In the 
winter, the animals return to the plain, to pastures specially rented for 
the purpose. On the medium-sized and small farms of Central Italy, the 
sheep consume the forage of inferior quality which is not good enough for 
the cattle. They graze in the stubble, by the roadside, on fallow land, 
and on the last cutting in the fields. In winter, they are kept in sheds and 
are fed upon olive branches and the dry leaves of the hornbeam, poplar, 
oak, etc. 

Among the most important Italian breeds the following are usually 
mentioned : the Dergamuna, a tall animal with a thick fleece of inferior 
quality ; it is a triple purpose sheep, is very thrifty and lives on the high 
Alpine pastures, as well as on the Bergamo and Brescia plains — the Biellese 
or Piedmontese, or fi and ion a, which resembles the preceding breed, — the* 
4t Padovana ", a tall sheep producing abundant milk, and excellent wool. 
It is found throughout a large part of Venetia. 

(Other Venetian breeds are the tosetti , the nwntdisani , the Lainon and 
Belluno sheep which yield much milk), the vissana and the soptavissana . 
The two latter breeds are reared in greater numbers than the preceding ones, 
they are common in central Italy, and were long ago improved by the intro- 
duction of merino blood. They are of medium size, rathe r w T ell~shaped, 
thrifty and quiet ; they produce milk (from which the flighty prized Roman 
pecot'ino is made), wool (of excellent quality and much in request by wool- 
combers, because it gives little waste), and mutton. Still other breeds are 
the gintile of Apulia, which ha* been greatly improved at different times by 
the importation of merinos from Spain ; it is a average sized, quiet, very 
strong animal, equalty good as a wool, milk and mutton producer , its short 
wool is excellent — the breeds with straight not curly wool (which is used 
solely for mattresses) and which are reared in Murge* (Apulia) and in Io- 
nian Calabria — - the Calabrian and Sicilian breeds, thrifty, quiet, badly- 
shaped animals with coars straight wool — the Tunisian or Barbary breeds 
with fat tails, very Common in Sicily ; this sheep gives a large amount ot 
coarse wool, mutton of inferior quality, and but little milk — the Sardi- 
nian, of African origin, a small sheep, with inferior wv>ol, and producing 
little mutton, but giving a large quantity of milk from which good ch< 
is made. 

As a whole, Italian sheep-breeding is based oh rearing native races. 
The effort* made of late years to improve them have not had much 
effect. On the initiative of the ministry of Agriculture, Rambouillet merino 
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sheep have been Imported for the purpose of obtaining animals that ma- 
ture* more- quickly, and also in order to increase the size and the milk pro- 
duction of the native races. The results, as far as the products of the cros- 
ses were concerned, proved most satisfactory, but were less encouraging 
from the standpoint of .breeding a pure race, and not enough crossing 
was effected to influence sheep rearing as a whole. 

Milch ewes imported from east Frisia into the Campagna Romana, have 
never been able to adapt themselves to the Italian climate. Other cross- 
ing experiments carried out here and there with English wool and mutto^ 
breeds gave no results and had to be abandoned for various reasons. 

The most important economic functions of the Italian sheep are the 
production of milk and wool; mutton is in little demand, and is of second- 
ary importance. 

Therefore, the objects of improving sheep-breeding are to obtain bet- 
ter and more milk and wool, and to attain this without interfering with the 
harmonious connection existing between milk and wool production in the 
best Italian flocks. This aim can be attained in two ways : — by the syste- 
matic selection of the native breeds ; by crossing the latter with foreign 
breeds possessing the desired qualities. Such foreign breeds are, however, 
by no means numerous, and as it has been seen, crossing with the German 
breed from East Frisia gave negative results. The writer has tried the 
Larzac breed which comes from the South of France where it is chiefly 
bred for its milk, wich is used in the manufacture of the celebrated Roque^ 1 
fort cheese. These sheep give on an average 60 litres of milk a year, their 
wool is also very good, and they never produce less than 2.5 kg. of wool 
per head. 


954. - Sheep-Breeding in Corea. — Bulletin teonomique Jc Vlndochtnc , Year XXII, Ntw 
Series, No 134, pp. 317. HanoMIalphong, January -February, 1919. 

The Government of Corea has set apart in the budget of 1919, the 
sum oi 112000 yen for the encouragement of sheep-breeding in the 
countiy. 

Three years ago, the Governtment bought 400 Mongolian sheep (rams 
and ewes) and consigned them to the Suwon ad Seipo model farms with 
excellent results. 

In 1917, a good number of these sheep were distributed among the 
farmers in the northern provinces, and in 1918, a further consignment was 
made to farmers in the southern provinces, 

955 - Improvement of Poor Sheep-pasture in New Zealand. — Aston, b c , in 7 he 

Niw Zealand Journal of Agriculture , Vol. XVIII, No. 1, pp 15-27. Wellington, 
January 20, iqiq. 

The experiments on the improvement of poor sheep-pasture, here re- 
corded, were conducted at the Wallace ville Laboratory Farm and effected 
by top-dressings with various substances and judged in the main by the 
live-weight increase of the animals grazed and the carrying capacity of 





the pasture. The area selected was of very inferior carrying capacity 
in the unimproved condition, representing a considerable area of similar 
land in the Upper Hutt Valley gravel plain. The depth of soil above 
the gravel is very shallow, sometimes not more than i % in., but usually 
from 4 in to 9 in. The porous subsoil so near the surface tends to dry 
up rapidly the soil m the summer. The grass which is the dominant cons- 
tituent of the pasture is Dantonia pilosa, a highly drought-resisting native 
grass and eminently fitted to survive on the shallow dry soils of this area. 
The soil is fairly well supplied with total potash and nitrogen and available 
potash, but deficient in available phosphoric acid. The experimental 
paddocks were laid off into 75 1 / 2n acre plots, the subdivisions being made 
by sheep-netting. Five of these paddocks, Nos. 1 to 5, were on shallow 
soil with numerous depressions in the surface, the pasture being mostly 
Danthonia piloia. The pasture on paddocks 6 and 7 was of much better 
quality, the soil being deeper and improved by ploughing and seeding 
better grasses 

The cost of the various dressings per acre was as follows * 

€ 9. <s. 

o I ^ o 


I 10 *6 

0 TS O 

1 1 6 

J SO 

176 


Pa< 1 < 1 nck No i 2 /t ton fine carbonate of lime ... 

» » 2 Control 

T> » 2 Dieting as on No 1 plus *> cwt Alakatea 

Island phosphate . 

’ \ Rough unground limestone at 2 * pc r ton and 

1 ^ per ton cartage, and cxtia coct of spreading 

> » s Fphns phosphate 5 cwt 

> > <> Basic superphosphate 5 cwt 

» > 7 Bisic slag *5 cM 


Rfsttlts of the experiments. — The botanical surve^ of the pa- 
sture showed that the poor native Danthonia grass is reduced bv dressings 
of limestone and of the mixture of limestone and phosphates, and that 
the poor exotic grass sweet vernal ( Anlhoxantum odor at um) is also some- 
what diminished by these dressings On the other hand, the valuable 
suckling-clover (Tnfolimn minus) is increased by phosphate and limestone, 
while the valuable white clover is very greatly increased by phosphate 
and greatly by limestone. The valuable exotic crested dogstail (C vnosurus 
cristatns) is greatly increased by limestone and phosphate, and more greatly 
by limestone ; the valuable exotic cocksfoot (Dactvli s Corner aid) is also 
much increased by phosphates and limestone The deleterious moss is di- 
minished by liming, and almost disappeared with the aid of phosphates 
and limestone Bare ground has almost disappeared with the aid of 
phosphaf s and limestone. 

Buring the grazing experiments the animals were weighed every 
month, and the following table shows the differences* in the average live- 
weights in pounds per sheep due to the feeding on the pastures. 
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Results of Grazing Experiments. 


Paddock 

No r 

lb. 

No ; 

lb 

No. 3 

lb 

No 4 

lb 

1 

No 5 1 

lb 

No. 6 

lb. 

No. 7 

lb 

First season (12 weeks) ..... 

16.3 

20 

21. 1 

17.6 

17*8 

30.3 

25.5 

Second season (13 weeks) .... 

IC.p 

12 

15 

12.21 1 

12.7 

20.25 

24.6 

Third season (very wet) (2S weeks) . 


41-7 

5 j 

5 ° | 

1 

! 

I 



The results of the weighings of the period from May to December 
during the third season are considered important enough to give in full 
for paddocks Nos. 2, 3, and 4, and are as follows (in pounds) : — 


Dates of weighings 


Average weight of 8 sheep in 
paddock No 2 (Control) 
Average weight of 8 sheep m 
paddock No 3 . 

Average weight of 8 sheep in 
paddock No 4 . . . . 1 


May 

June 

July 

July 

Aug 1 

Aug 

I Sept 1 

| Oct 

Nov 

1 Nov 

Dec 

30 

24 1 

11 1 

3 T 

X 3 

30 

24 

1 8 

X 

| 26 

1 H 

XI 

94 

1 

103 

98*4 

99 * U 

( 101% 

102V4 

106 

109 ft 

X 2 I IO3V4 

13^/4 

83 V, 

| 9 °ft 

| 89 

1 

9 i ft 

92 8 (* 

I 

94 V 4 

99 ft i 

X04V2 

1141'a '123 ft 

12874 

89 ft 

93V, 

' 907 4 

' 

96 

1 98 

10 oft 

1 106 

11174 

i 24 Vt X35 ft 

i 39 tt 


In conclusion the Author points out that these experiments at Wallace 
ville are carried out under exceptional difficulties, chief ot which are the 
rapid drying-up of the soil and pasture in summer. Although the very 
good results obtained in 1918 may be largely due to the abnormally fa- 
vourable rainfall and therefore should be continued for a series of years 
before it is possible to obtain an idea of the average improvement due to 
fertilisers, the author draws attention to this method of improving poor 
Danthonia country following “ birch” forest of which there are such large 
areas in the Dominion 

95 r > - Values of Various Foods for Fattening Pigs Research in Oklahoma, United 

States. — AIaiom, J S (I)epartment of \timial Ilusbam’n), 111 (Alabama A ruultural 
and hit chamcal Colli 1, Experimental Mutton, JiulhUn, No 120 pp 7 , s tab Stillwater, 
Da Oct , Kit 4 ' 

It is known fhat Kafir corn has the same di aw hack as maize for fat- 
tening pigs, that is to sa) T it is rich in starch and fats but contains too lit- 
tle protein. Certain foods are consequently used to supplement the lack 
of protein in kaffir corn and maize ; among these, those generally used are 
slaughter house refuse (“tankage”), cottonseed meal, alfalfa hay, and pea- 
nut meal 

To asceitain the comparative values of some of these supplements 
Professor W. L. Fowler undertook a test begining November 29, 1916, 
and ending February 28, 1917 with pig$ divided into 4 lot-» The pigs 
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had easy access to each variety of food given them and could choose the 
kind and amount of feed they wanted. 

Lot I was given kafir corn and tankage. 

Lot II Kafir corn and peanut meal. 

Lot III Kafir com and cottonseed meal. 

Lot IV. Kafir corn, tankage, peanut meal and cottonseed meal. 

The gain in weight per day per head and the quantity of food required 
for a gain of 100 lb. were respectively : — Lot /: 1.35 lb. and 473 lb. ; 
Lot II: 1. 01 lb. and 587 lb.; Lot III : 0.97 lb. and 594 lb. ; Lot IV : 
1.5 1 lb. and 474 lb. 

Lot IV which got Kafir corn and all three supplements made the best 
gains ; however the amount consumed for 100 lb. of gain is practically 
the same as for Lot IJ fed with tankage only as a supplement. Neither pea 
nut meal nor cottonseed meal as a supplement gave as good results as tan- 
kage or alt three supplements combined. Lot xV getting all three supple- 
ments used a larger percentage of supplements than the other Lots, and 
Lot I which got kafir corn and tankage made the most economical use of 
the supplements. 

The author, wishing to verify the results of the previous test, made 
similar experiments in 1918 which began on January 29, and lasted until 
April 9: the feeds used were the same and, as before, the pigs had a 
free choice of the food offered. The pigs had been pastured on alfalfa and 
other forage crops with very little grain ; consequently they were thin. 
They were well housed during the test and were thus protected against 
cold. 

The gain in weight per day per head and the quantities of feed for 100 
lb. gain in weight were respectively: — Lot 1 : 1.97 lb. and 361 lb. ; Lot 
11 : 1.54 lb. and 430 lb. ; Lot III : 1.34 lb. and 430 lb. ; Lot IV : 
1.97 lb. and 413 lb. 

It will be noticed that the greatest gain in weight per da> was in the 
pigs (Lot I) getting tankage in addition to kafir corn and of Lot IV which 
got all three supplements ; but taking ipto consideration the amount of 
food eaten to produce a gain of 100 lb. in weight it will be noted that tan- 
age (Lot I) gave the most economical results. Peanut meal gave slightly 
better results than cottonseed meal. From the above it may be concluded 
that tankage is the best supplement to kafir corn in fattening pigs. 

The author also tested the comparative values of corn, kafir corn and 
" darso ” (a new plant the grain of which is used for feeding in the State of 
Oklahoma) iti rations for fattening pigs; 24 pigs of the same breed which 
were used in the test weref divided into 3 lots : Lot I were fed with corn and ' 
tankage: Lot II with “ darso " and tankage; Lot III with kafir corn 
and tankage. 

The gain in weight per day per pig and the amount of food consumed 
for 100 lb. gain in weight were respectively : — Lot 1 : 2.01 lb. and 3487 
lb. — Lot III : 1.97 lb. and 423 lb. — Lot III : 4.97 lb. and 370 lb. 
It will be noted that the gain in weight w’as about equal in the lots but 
if the quantity of food required for a gain of too lb. is taken into conside- 
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ration it will be seen that corn is the most adavantageous food ; kafir com 
comes next and “ darso ” last. But taking into calculation the quantities 
of each of the foods eaten and of the supplement tankage in each lot, the 
author concludes that “ darso ” requires more supplement than kafir corn 
and kafir corn less than corn. 

957 - Hog Pastures In the Southern States of America. — carrier, l. and ashbrook, 

F. G., In Farmers Bulletin 951, U. S. Dept, of Agric., pp. 20. Washington, May, 1918. 

The production of green fodder is essential to the economiad pro- 
duction of pork ; the best results are given by using permanent pasture, 
supplemented by temporary pasture composed of foder crops of rapid growth 
and heavy yield. On an average, 1 acre of pasture is required for each 
brood sow. Further, mature crops such as maize, soya t>eans, peanuts, 
and velvet beans are required in autumn for fattening. Oats, rye and wheat 
give satisfactory winter grazing. Green food alone is little better than 
a maintenance ration ; if rapid gain is desired plenty of grain must be gi- 
ven, that is, by the rule, as much as the pigs can eat without waste. The 
best way to regulate grazing is to keep the pigs in temporary enclosures 
fenced with wire netting supported by stakes which is moved as soon 
as the enclosed area has been grazed down. As* a rule, the pasture should 
be fairly well stocked, because pigs like the young tender grass. 

The authors discuss the pork producing values* of the following 
forage plants : — maize, sorghum, winter cereals, lucerne, black meefak 
(Medicago lupnhna)) and hop clover ( Trifolium procumbent), red clover, 
crimson clover, soya beans, velvet beans, cowpeas, peanuts, chufas (Cy- 
pertts esculenlus), sweet potatoes, mangels and rape ; and they recommend 
the following rotation of crops and pasturage systems : — 

Four year rotation for general conditions. — The system 
generally adopted is : — 

1 st year . — Cotton, seeded with crimson clover, Medicago denliculata, 
or r ye. 

2nd year. — Soya beans, sorghum, cowpeas, peanuts, or sweet po- 
tatoes, followed by a winter cereal seeded in autumn. 

yd year. — Wheat, oats, oats and vetch, or rye, followed by cow- 
peas or soya beans. 

4 th year. - - Maize, with a cover crop such as crimson clover seeded 
when the last cultivation is carried out. 

Pig pasturing systems for fertile bottom lands. — This sys- 
tem consists of 10 acres of permanent pasture and 3 fields of an area of 
3 acres each, which is sufficient for 10 brood sows and their litters. 

iif year. — Maize, in alternate rows with velvet beans to be used 
for late autumn and winter grazing. 

2nd year. — Sorghum and early cowpeas, to be grazed in midsummer 
and early autumn ; then 2 acres to be seeded with rape and 1 acre with 
mangels for autumn and winter grazing. 

yd yea ;. — Soya beans or peanut, to be grazed in early autumn, 


followed by seeding with oats or rye and crimson clover for winter and 
spring grazing. 

Pig pasturing systems for fertile uplands. — Permanent pas- 
ture, io acres of Bermuda grass and lespedeza, 3 fields of an area of 3 acres 
each in which the following rotation is adopted* (for 10 brood sows and 
their pigs) : — 

Field A : — 

1st year . — Maize, with soya beans or velvet beans in alternate rows. 

2nd year. — Sorghum and early cowpeas, seeded in autumn with 
oats or rye and crimson clover. 

yd year. - - Oats or rye and crimson clover followed by soya beans 
or peanuts. 

Field B : — 

1 si year. — Sorghum and early cowpeas, seeded with oats or rye and 
crimson clover in the autumn. 

2nd vear. — Oats or rye and crimson clover, followed by soya beans 
or peanuts. 

yd vear. — Maize, with ^oya beans or velvet beans in alternate 
row's. 

Field C 

is t year. — Oats or rye and crimson clover, followed by soya beans 
or peanuts. 

2nd year. Maize, with .soya beans or velvet beans in alternate row's. 

yd year. -- Sorghum and early cow'peas, seeded with oats or rye 
and crimson clover in autumn. 

Pig pasturing system for poor clay uplands. — For 10 brood 
sow's and their pigs, 15 acres of permanent pasture and 3 fields of an area of 
3 acres each, in winch the following rotation is practised, are required : — 

1 si vear. — Maize and cow r peas seeded early and follow* a by rye and 
crimson clover seeded after the maize has been grazed. 

2nd year. — Soya beans, to be grazed at the same time as the maize 
or later. 

yd vear. — Sorghum and cowpeas mixed, to be grazed in midsum- 
mer, then oats to be seeded for winter grazing. 

Pk; pasturing systems fot light sandy soils. — For 10 brood 
sows and their pigs, 10 acres of permanent pasturage and 4 fields of an 
area of 3 acres each, in which the following rotation is practised, are 
required : — 

1st year. — Maize, in alternate rows with soya beans or velvet beans. 

2nd year . — Chufas or sweet potatoes. 

yd year . — Peanuts or cowpeas, followed by rye and crimson clover. 

4 th year. — Winter oats and vetch. 

95$ - Systems of Hog Farming in the South-eastern States of America. — Haskell, e. s* 

in Farmers Bulletin 98% United states Department of Acncultutc, 38 pp., 12 fig. W T a»hing- 
ton., June, 1918. 

The author describes the good management of farms where hog raising 
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is carried out in the coastal plains of the south-east of the United States 
and refers to : — Systems of pasture providing good grazing throughout 
the year ; rational methods of treatment ; best breeding methods ; the 
number of pigs to aise per unit of area , the most suitable times 
of the year for farrowing and marketing: diseases; expenses other 
than for feed. He deals in detail with various fodder plants for grazing, 
grown in the district — oats, rye, rape, Bermuda grass or dogs tooth 
grass (C ynodon Dactylon), cat-tail millet or spiked millet (Penmsetum 
typhoideum), early Amber sorghum and Orange sorghum, early maize, crab- 
grass (Salicornta herbacea ), Florida beggarwee^, Chufa (Cyperus esculentus), 
peanut, velvet bean (Mitcuna prunens var. utilis), sweet potatoes. He 
gives the following table shoving the usual planting and grazing periods 
and the carrying capacity of crops for grazing pigs in the southern coastal 
plain of Georgia. 



I, 1 MHl 

1 sud 

Average Average 

Average 


| 


kngth 

pound*? 


Lr p 

p 1 1 n 1 1 n g , 

g r a 7 1 11 e 

of 

of hog* 

from 


Tun d 

pm id 

umg 

(1 so lb ) 

an acre 




period 

per acre 

of crop 




Months 



Vaintftianu, cmf •> , — 






Oats (gram crop) 

October 

i Jan 1 March 

I <> 



Oats (for pasture only) 

I Oc tober 

IS Jan 10 May 

i 3 " 



pasture 

1 October ' 

1 s Jan i M^y 

5 5 



Rape 

is Nov 1 Ftb 

1 s Jan 1 s May 




Bermuda grass 


is \pr 1 Oct 

1 S 5 



Cat tail millet 

. IS Mar -1 Vp 

1 Mawo July 

2 3 



Sorghum 

Apnl [ 

I June- r Aug 

2 2 



bimshinti — 






Co*peas . . . 

. . Vpril 

IS June 2s July 

I V 



Darly Dent torn 

. s Mar 2 s Mar 

r July 1 s Aug 

1 1 6 


2 00 

Spanish peanuts 

1 s Mar 1 0 Ap 

T Vug 20 Sipt 

I h 


«8 

Oat stubble 


1 July 10 Vug 

1 1 5 



W a term ( Ion culls 

* | 

1 June 30 July 

1 2 I 



V huf as 

Apnl and May 

TS Sept 1 Dei 

1 3 1 



swctt pitatoes 

S May-s July 

20 Oi t -31 Dec 

2 3 



North Carolina peanuts 

& Mar 1 5 Ap 

IS Fept t Jan 

! U 



\ elvet beans (in mui/t) 

Vpnl 1 

IS Nov -ts Feb 

2 8 



* Insufficient data to 

furnish rtliuble averages 





Feeding with peanuts and chufas makes the pork “soft” and the 
lard “ oil\ ” so that pigs so fed sell lor less than those fed on maize i. e., 
with haider lard To avoid this defect a ration of maize, 1 or 2 lb. per day 
per i oo pounds of live w eight, is given while peanuts are being grazed and, 
during the last 3 01 4 weeks of the fattening period, about 4 pounds of maize 
grain per day for every 100 pounds of live weight, or better still four- 
ths] 
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fifths of the ration in maize and one-fifth in cottonseed meal, is substi- 
tuted for the peanuts. 

The author recommends the system indicated in the diagram below 
for the pasturage of io sows, I boar and ioo hogs. 


FIELD 6 ~ 35 acres 

Maize, North Carolina peanuts and Velvet 
beans (maize to be harvested). 


(This field to be a part of the general farm 
rotation) 


FIELD i * 5 acres 
ist Planting : oats, rye, rape. 
2d Planting : maize, velvet beans. 


FIELD 5 
io acres for hop 


. ] and other stock. 

l FIELD 2 = 5 acres 

Cat -tail millet, sorghum Permanent 


FIELD } - 5 i « i 

Early maize and Spanish pea-| ^ 
nuts or early maize and| 
cowpeas. 

FIELD 4 ~ 5 acres 
Early maize and Spanish peanuts 


Bermuda grata 
pasture. 

Plough every 
i, 2 or 3 years 
and sow with 
oats or rye. 


959 - On the Possibility tor Breeders to obtain Cocks or Hens according to their 

Wishes. — Lienhakt, in Compcs rertdus dt I'Ac^d^mic des sciences, Vol. 169, No. 2, 
pp. 102-104 Paris, July 15, 1919- 

The author's procedure consists on knowing how to recognise sex in 
the egg before incubation has commenced. 

In all kinds of fowls, the cock is always larger and heavier than the hen 
of equal age. The difference in the weights of the respective sexes varies, 
according to the breed, between 0,5 kg. and 1 kg. or sometimes even more. 
The author has remarked that this difference of weight, in a less degree, 
is noticeable in chickens ; it even appears in the very young chicks (dif- 
ferences of 18 to 27 g 11. for chicks of 5 days old). It was, therefore, natural 
to think that this difference in weight would also be found in the egg, 
but it was necessary to furnish experimental proof. 

A first attempt gave no results, having been made with eggs of mixed 
bred hens. In fact, in a mixed breed all the hens, even if they belong 
to the same brood, do not lay eggs of similar weight. They group them- 
selves, in this respect, according to their lespective origins, and in the same 
hen-house where all the layers are similar, that is to say all of equally mixed 
breed, distinct families exist, from the point of view of the average wqight 
of the egg, regular lines which can be separated by selection, some laying 
small eggs, other eggs of medium weight and others again that lay large 
eggs. Consequently, in choosing for experiment the larger eggs out of a lot 
laid by mixed bred hens one simply eliminates all the eggs of maximum 
weights laid by the lines giving small eggs and takes only those of lines 
giving large eggs, and selection of the eggs is illusory. It is therefore 
indispensable to carry out the experiment with eggs laid by a pure bred 
race, This is what the author did in the spring of 4918, working with 
leghorns. In that breed, the average weight of the cocks is 3 kg, and of 
hens is 1.90 kg.; the average weight of eggs is62gm.; the difference between 
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extremes is 16 gm., the smallest eggs weighing 54 g. and the largest 70 g.; few 
eggs weigh less than 58 gm. or more than 66 gm. Sixty eggs, laid by hens 
all belonging to one brood and chosen out qf. the largest of a lot of 350, were 
placed in the incubator (these eggs weighed between 59 and 70 gm. each). 
On hatching, they gave 48 chicks of which 37 were cocks and 11 hens, a 
proportion of 77 % of cocks. This result is convincing. It can, therefore, 
be affirmed that for a given breed and a homogenous brood the heavier 
eggs ought to produce cocks and the lighter eggs hens. 

The author has tried still further to approve his method. As all young 
hens of 1 year old lay eggs noticeably smaller and lighter than the normal 
average, and as, on the other hand, in th‘e course of the year, the eggs of 
the same layer, even if she is full-grown, are noticeably smaller at the be- 
ginning and at the end of the laying season than in the middle, it is indis- 
pensable that all the laying hens should be of equal age and that the eggs 
should be collected when the laying is at its maximum. It would be well 
to set all the eggs of the selected lot separating the heavier from the lighter. 

By marking on each egg set to incubate its exact weight, by breaking 
it when it is about to hatch and by making a post mortem examination of 
fhe chick to find out the sex, it would be possible to find, with regard to 
the initial weight of the egg, the sex wdiicli it contained and thus know 
the weight at w hich the determination of the sex by weighing becomes doubt - 
tul, for a given breed. 

900 - Correlation between Egg Production during Various Periods of the YeSt in 
the Domestic Fowl. — Harris, J. A and Blakkst.ei:, A. F. (Station for Experimental 
Evolution, Cold Spring llarbor, N. V ), in (jenetics, Vol 3, No. i, flp. 2 7 ' 72 , 2 diagr., 
bibliography ol 6 works. Princeton, N. J. Jan., 191 8. 

Results of a biometric study of the ielationsliips between egg laying 
during different periods of the year in \Vhite Leghorn hens. The constants 
are based on two international egg laying competitions held at Storrs, Con- 
necticut. The constants for each of the two years are in very close agree- 
ment with each other. 

There is a significant positive correlation between the number of eggs 
laid by a hen in any month of the year and the number of eggs laid in the 
whole year. The correlation coefficient r varied between 0.38 and 0.69 
in 1913-1914, and between 0.37 and 0.70 in 1914-1915 ; during these two 
years the average w r as 0.550 and 0.562 respectively. 

The correlation between the record of one mouth and the egg produc- 
tion of the year, serving as a basis for formulae by which the production for 
a whole year may be predicted, has great practical importance. As a bio- 
logical constant it has the disadvantage that it is, to a certain extent, spuri- 
ous, due to the fact that the monthly egg laying figures are included in the 
annual total which is correlated with each month's production. That is 
the reason why the authors have studied the correlations between each 
month's record and the production of the other n months of the year. 

These correlations, like those between the monthly and annual egg 
production, are positive and are significant from a statistical point of view ; 
they varied between 0.30 and 0.57 in 1913-1914 and between 0.24 and 0.57 
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in *914-1915. The constants are on the average 21 % less than those ex- 
pressing the correlation between the monthly and the annual production. 

The high egg production of a hen does not, therefore, generally depend 
much on a high production in a given month, but on a permanent differ- 
entiation (at least during the first year of laying) in the egg laying capacity 
of the hen. This conclusion is fully confirmed by the correlations between 
: the monthly records. These are always positive, but not uniform in 
, magnitude. Two laws governing the intensities of these relationships are 
discernable, although they tend mutually to obscure each other : — (1) the 
correlation between the monthly egg production tends to become smaller 
as the two months considered are more wiely separated ; (2) the correla- 
tion between the egg production of the autumn and winter months, at the 
beginning and end of the year of the competition, is closer than that be- 
tween the egg production of the spring and summer months. 

The relative influence of the various months of the year on the varia- 
tions in the annual production differs greatly. The authors have shown 
that, during the winter months (November, December, January and Feb- 
ruary), and the following autumn months (August, September and Octo- 
ber), the egg production is greater than the theoretical production when 
the total annual production exceeds tne normal. The spring and summer 
months, from March to July, contribute relatively less to the excess of 
the total above the normal egg production. 

From a practical point of view, the result of greatest importance is 
the demonstration of the fact that trap-resting and record throughout 
the year are not necessary for obtaining conclusions of great value. The 
record of one month suffices for dividing the hens into groups differing 
widely in annual egg production. It would, therefore, be possible, at the 
commencement of the laying season, after one month to divide the flock 
approximately into two halves, one of which will lay, on the average, 136 
to 139 eggs a year and the other from 167 to 170 ; or, if it is thought de- 
sirable to retain only a quarter of the flock for laying, a production of from 
176 to 187 eggs annually per hen may be secured. The selection of 
hens for breeding purposes in September or October would be made among 
the quarter containing the best laying hens of the flock whose annual aver- 
age egg production would be about iqo eggs per hen. 

961 - Cantonese Fowls, a Breed suited to the Philippines. — cindayag y Magttra, g., 

in The Philippine Agriculturist, Vol. VII, No *>, pp. 1^7-148, 6 lab., bibliography of 8 
publications. I*os Baftos, Dec, 10x8. 

So far poultry farming has not been practised on a large scale 
in the Philippines : a poultry farm there which has from 100 to 150 fowls 
is considered large. Many investigators, however, have recognised that 
the country is well suited for poultry both from the point of view of the 
local conditions and that of the food resources (rice, maize, sorghum, 
millet, leguminous seeds, etc.). * 

The author wished to find out what breed was best suited to the coun- 
try among imported fowls of different breeds and crosses between some of 
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them and the indigenous fowls ; he has come to the conclusion that the 
Canton breed is best. 

Cantonese fowls stand the change of conditions better and are more 
resistant to disease; the young chickens develop sexual maturity 
earlier and lay earlier than other breeds. But the eggs of Cantonese 
hens weigh less (average 36.16 gm.) than those of the indigenous breed 
(38,25 gm.). Crossbreds also give heavier eggs; for example, the cross 
Black Orpington X indigenous and the cross White Leghorn x indigenous 
have given eggs weighing on the average 532.51 gm. and 513,79 gm. per 
dozen respectively and exceeding the weights of Cantonese eggs by 
98,59 gm, and 79,87 gm. per dozen. 

The author remarks that the breed called Cantonese is not a pure 
breed; under this name are described fowlswith buff plumage bred in 
the Canton district (China) and exported under this name. The want of 
purity in the breed must be taken into account and the results obtained 
must not be generalised by attributing to all fowls exported under the 
name “ Cantonese ” the qualities found in those imported into the Phi- 
lippines and studied by the author. 

962 - Experimental Station for the Development of Poultry-rearing In Lombardy. 

— Pirocchi, A. (Direttore delTIstituto zootecnico della R. Scuola Superlore di Agri- 
coltura di Milano), in VAgncoUra ttaltana tllui>trata f Yeax I, No. 6, pp. 17-23, 9 fig. Mi- 
lano June, 1919* ** 

In October, 1918, the Scuola Superiore di Agricoltura of Milan and the 
establishment " Pollai di Pare al Lago " at S. Dionigi di Val Madrera 
(Como) agreed to adopt the following programme with the object of de- 
veloping poultry rearing in Lombardy : — 

{a) To spread good practical rural methods of poultry rearing by 
means of temporary yards and newspaper propaganda. 

(6) To incubate gratis, for farmers, eggs of hens of mixed breed 
and pure breeds recognised as suitable to Lombardy. 

(c) To distribute eggs and chicks at favourable rates or even gratis, 
under special conditions. 

(d) To study and make new crosses to get an increased production 
of eggs and poultry for table use and to improve the quality of the latter, 

(e) To study and apply preventive measures and treatment of di- 
seases of poultry. 

(/) To help in every other way the development of poultry-rearing 
in Lombardy. 

The establishment occupied about 2.5 ares and contained 17 hen- 
houses of 6 sq. m. for breeders ; 5 henhouses of 3 sq. m. for breeders (small 
lots) ; 5 incubators holding 650 eggs and 10 turkey incubators capable of 
hatching altogether 250 other eggs at each hatching ; 8 warm fostermothers 
holding in all 650 chicks ; 8 cold foster-mothers, for chicks of about 2 months 
holding 250 ; 8 shelters for pullets holding about 250 each. This in- 
stallation suffices for about 6 000 in a season. The following breeds were 
reared : — White Leghorn, Gold Leghorn, White Orpington, Buff Or- 
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pington, Faverolles, Houdan, Malines Cuckoo, Rhode Island Red, Langshan 
Croad, mixed bred (called “ Lombardy mixed breed ”), Cyprus turkeys; 
Rouen ducks, Aylesbury ducks and Toulouse geese. 

The moveable wooden coops are made with 4 sides and a roof ; the floor 
is simply the ground covered with rice chaff and raised about 20 cm. above 
the surrounding ground. The floor of the sleeping chamber is covered 
with peat which is raked over every day and screened once a week. Each 
fowlhouse has a grass plot about 275 sq. m. The incubators are in a place 
heated by hot-water apparatus ; as brooders, or foster-mothers, the Ca- 
nadian type is used ; the brooders are moved from place to place every 
week. 

The director of the establishment, Professor Ricci has already ob- 
tained good results by selection : — during the season 1915-1916 he produced 
Malines cocks weighing 4 to 4.4 kg. at 10 months; Malines hens weigh- 
ing 3 kg. ; Rhode Island Red cocks of 4 kg. , as a yearly average there 
were 159 eggs from White Leghorn hens, 148 from Langshans, 135 from 
White Orpingtons. The mixed breed of fowl, called “ Lombardia ”, 
was produced by crossing a Houdan cock with a Rhode Island Red hen ; 
their average weight, before they begin to’ lay, is 2,6 kg., and they lay 
about 180 eggs per annum ; the hens have fairly uniform plumage (chiefly 
dark grey with a whitish collar) ; the cocks, on the other hand, are often 
variable, which shows that the characters are not yet fixed. 

Numerous observations have been made on the subject of the nutrient 
value of different foods ; the chicks derive great benefit from the use of 
fish meal, fish-bone meal, and biscuits made of these substances ; as food 
for laying hens, nettle hay was also useful. As green food the cabbages 
Express d’Etampes, Oxheart, Af ox, Schweinfurth, Quintal d' Alsace, head- 
less Frise were cultivated ; for the young chicks sorrel and dandelion 
were chiefly grown In addition, numerous mulberry trees and American 
vines gave shade and fruit to the fowls. 

963 - The Improvement of Italian Poultry Rearing. — Consolani g. (Cattedra ambu- 
lant“ di AgricoHura, Massa Supcriore), in II Coltivatorc , Year I,XV, Nos. 15-16, 
pp. '•*20-323, 3 fig. Casalc Monferrato, May 30-Junc 15, 1919. 

For eggs, the author recommends that, in Italy, the common breed 
should continue to be reared and that it should be improved by selection. 

For table purposes, it would be well to use selection with the common 
breed and also to use exotic improved breeds, rearing them pure or crossing 
them with the common breed. Among exotic breeds Orpingtons, Fave- 
rolles, and Malines fowls are best suited to Italian conditions. 

The Orpington fowls, although of somewhat slow growth when very 
young, reaches a heavy weight when full growy and its flesh is exquisite ; 
it is at the same time a good layer. Of the two varieties, black and buff, 
the latter is to be preferred. 

The Faverolles fowl is distinguished by the goodness and delicacy of 
its flesh ; it is earlier than the Orpington and reaches a good weight : fur- 
thermore the hens are good layers and excellent brooders. 


[»<*-»•*] 



964 


BEE-KEEPING 


1 l KEEPING 


The Malines fowl is fairly early-maturing ; it reaches a heavy weight, 
furnishes excellent flesh but does not lay many eggs ; the hens are good 
biooders, and are well suited to the Italian climate. Of the three varieties, 
cuckoo, black and white, the first is the best. 

961 - Wintering Bees in the United States (1). — 1. Philipps, k. f. and Demuth, g. 8., 

Wintering Bees in Cellars, V. S. Dept. Agric., Farmers Bulletin, No. 7014, 21 pp., 3 fig. 

Washington, Sept., 1918. — II. Philipps, E. F. and Demuth, G. $., The Preparation 

of Bees for Outdoor Wintering, Farmers' Bulletin No. 1012, 22 pp., 6 fig. Sept., 1918. 

I. Wintering bees in cetxars. — The wintering of bees in cellars 
is suitable for localities where, in winter, the outdoor temperature goes 
down to 1 5 0 F. 

The hives should be moved to the cellar after the bees have had a 
good flight late in November or earlier in the more northern localities, and 
they should be removed in spring as soon as fresh pollen and nectar are 
available, usually about the end of March. 

The cellar should be constructed so that the ceiling is below the frost 
line and the side walls are not in contact with the outside air. Thef^em- 
perature of the cellar should be regulated so that the minimum tempe- 
rature within the hives does not fall below 5-° F. At this temperature 
there will be little need of special ventilating arrangements. There should 
be no condensation of moisture within the hives and the cellar should be 
well drained. 

The cellar should always be dark. If it is necessary to examine the 
hives with a light, it should be done quickly before the bees break cluster. 
Often in March the door can be opened without disturbing the bees. 

If there are dead bees scattered o\ er the floor of the cellar it shows 
that the bees have flown from the hives, an indication of bad wintering 
conditions. The bees should be quiet during the late winter. Noise at 
this season indicates that they are disturbed by an accumulation of faeces 
caused by low temperature or poor food. 

The loss during the winter in a swarm which was in good condition in 
the autumn and which has wintered in good conditions will never exceed 
one sixth of its number and may be as low as 1 %. The extent of loss 
probably depends on the age of the bees. If wintering has taken place in 
good conditions, when the hives are removed to the open there will be no 
dvseutery, no mouldy combs, there should have been no brood (brood shows 
that the cellar is too cold or that the food is defective), there is no sensible 
reduction in the swarni during the first 3 weeks, after which the first new 
bees of the year begin to emerge. 

II. Preparation ok bees for out-door wintering. — The pre- 
paration of bees for out-dpor wintering is of the greatest importance, for 
it has, moie than any other period, a direct influence on the yield of honey 
in the succeeding year. The hive should be placed in a sheltered place, 
and the swarms should not be disturbed when the hives are prepared 

O) As regards the wintering ol bees in Ontario, Canada, see R. t June 1918, No. 670. (Ed.) 
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for wintering. The authors give instructions regarding the method of 
arranging the hives to avoid confusion due to moving the hives, the 
amount and kind of packing, the most economical kind of packing case 
for enclosing the hives during winter, etc. 0 

965 - Bee Keeping in the Netherlands. — Feenay, P. I. (Jleekccper at Kysrten, Nether- 
lands), in V A picullcur, Year 63, No. 6, pp. 135-139* Paris, June, ujuy. 

In the Netherlands, few beekeepers own hives of foreign bees preserved 
pure. In fact, it is only the common honey bee (si pis mrflifica), which 
forms the basis of French and Belgian, and generally of all western 
European hives, that is kept. In the country it is abusively called 
" German bee ”, probably because it is the same as that kept in 
Hanover, Oldenbourg, Luxemburg, Hesse and Lippe, districts where 
beekeepers have kept up their connection with the Netherlands. 

Many beekeepers and scientists consider the indigenous bee of Holland 
as a special variety called " Heidebei ” or heather 'bee. J)r Dathjc, 
since 1830, considered the heather bee of Luxemburg (Hanover) as a variety 
of the common bee distinguised by activity in work and by the fecundity 
of the queens, and, at the Zoological Congress of Geissen (Hesse), the heather 
bee was studied, classed as a special variety and christened Apis mcllifica 
Lehzenii after the name of the beekeeper G. Lkhzen who brought it to 
notice. 

Langstroth, in his book Hive and lloncy Bee, mentions the existence 
of a variety oi bee called “ the little Dutch ” which he said was a small 
•species of the common bee. But, according to the authot. the type is 
not sufficiently characteristic to prove the undoubted existence of a 
distinct variety. 

The country bee, by its qualities, has always pioved better than 
foreign varieties the introduction of which has been often attempted. 

The hives present appreciable differences in the size of the workers ! 
sometimes we find hives in which the bees are excessively small ( 1 o to 1 1 mm. 
long); we also find, very rarely, those in which the bees are almost as large 
as Carnolian bees. 

The most common type, which may be called the average type, has 
the characteristics of the common bee : workers : — black antennae ; 
tongue 6.25 — 7.25111m measured with a glossometer ; feet black; hairs 
on the legs orange ; thorax blackish brown ; abdomen slightly tapered 
with three bands of light grey fine down on the 3rd, 4U1 and 5U1 abdo- 
minal segments ; total average length, excluding antenna', 14 to 15 mm. ; 
spread of wings 20 to 22 mni. The young bees are uniformly 1 ght 
grey, but they soon darken. When older they become glabrous and, in 
many hives, the first abdominal segments become orange yellow above. 
The drones are much darker in colour than the workers. The queens, 
without any apparent reason, are of two clearly different types ; we find 
almost black queens, slightly larger than the workers and, consequently, 
rather difficult to distinguish from the latter ; we find others much larger, 
lighter in colour with yellow feet. Many beekeepers prefer the latter queens. 
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believing them to be more prolific. The author's investigations on this 
point have not enabled him, up to the present, to come to a definite con- 
clusion onq way or the other. At any rate these two types of queen 
produce workers entirely alike. 

The only difference from the common bee is therefore the slightly 
larger size. This character would not necessarily indicate an improve- 
ment in the race and it is necessary to try to explain why the indigenou. 
Netherlands bee is so manifestly superior to the common bee from the 
point of view of the precocity and fecundity of the queens, of the remark* 
able industry and hardiness of the worker ; and also why they winter so 
well. The author is of opinion that these qualities come solely from the 
conditions in which the bees are kept and the climate of the country ; 
the bees, in fact, have had to accustom themselves to the rigour of the cli- 
mate and to pastoral beekeeping. 

No part of the country offers complete resources for bee keeping 
throughout the whole year. Bee-keepers of the regions of poor land, where 
the flowering of heather and buckwheat is late, send their hives in March 
or April to cultivated places and meadows with trees, bringing them back 
when the fruit trees have finished flowering. On their side the bee-keepers 
of the cultivated regions send their hives to the heather as soon as it be- 
gins to flower, that is to say during the first fortnight in August. Some 
bee-keepers even move their hives three times. 

These journies, of which at least one takes place in the middle of 
summer, necessitate travelling 25 to 30 km. by cart as well as some hundred 
kilometres of railway transit. They continue to use straw hives, cheap 
and easy to carry and which stand very- well the longest and roughest 
journies which would be excessively costly and nisky for big hives with 
moveable frames. 

The hives generally used are of straw, and are about 30 cm. in diameter 
inside and 35 cm. in height. Their capacity is about 20 litres. The en- 
trance is at about one third from the top. 

Owing to the earliness of the commencement of taking the honey and 
the precocity and fecundity of the queen, the hive becomes overcrowded 
very early in the year, sometimes even at the beginning of May. The swarms 
soon emerge ; they are placed in hives of similar kind, where they lose no 
time in starting their combs. A good hive thus gives 2 to 4 swarms fit to 
hive in a normal year ; the first swarms often give fresh swarms provided 
the season is .somewhat favourable. 

The swarms generally do not weigh more than 1 kg. ; even those of l / 2 kg. 
can be hived. Destined to a certain check if left where they are, their 
moving to the heather enables them to establish themselves, and often 
even the late swarms are able to store enough honey to satisfy their needs 
in the winter. The hives which, at the end of the season, are too light are 
fed with denatured sugar which is placed by the Government at the 
disposal of beekeepers in sufficient quantity and at a reasonable price 
(7-5 kg- of sugar per hive wintered, at about 0.60 fr. per kg.). 

The stock and the early swarms often reach a weight of 15 to 20 kg. 
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Hives treated specially with a view to yield can attain a weight of 25 kg. 
and even more in a favourable season. • 

This method of bee-keeping has one great drawback regarding the qua- 
lity of the honey : at the end of the season the hive inevitably contains much 
heather honey ; as pressed honey only can be obtained the quality of 
the product is very inferior. 

For this reason many bee-keepers have relegated the production of 
honey to a secondary place and have established themselves as 11 swarm 
makers ”. Very great experts in the matter, generally understanding very 
well the handling of bees and the requirements of bee-keeping on the 
fixiste ” system, helped by possessing an eminently hardy race whose 
queens are prolific and precocious, they have succeeded in getting a first 
class product. The proof is in the considerable export trade which has 
been established in the Netherlands, which sends away every year thousands 
of swarms to England and Germany. Bee-keepers of these neighbouring 
countries appreciate the superiority of the indigenous Netherlands bee 
and introduce it regularly in their country to renew their enfeebled stock 
threatened or attacked by contagious disease, or degenerated by year? 
of in-breeding. 

Unfortunately, bees thus produced preserve an exaggerated pro- 
pensity to swarm and are, in fact, little suited for keeping in large moveable 
bar-frame hives. However some years of habit and careful selection will 
eliminate this defect in a great measure. 

The Netherlands bee is not agressive. They generally build their combs 
very regularly ; the cells are very straight and well arranged. The cells 
not being filled to excess, the honey does not touch the lid, which gives the 
slab an agreeable white tint and a fine appearance even when it contains 
russet honey. 

No contagious disease makes ravages in Holland. Foul brood, notably, 
is quite unknown there in indigenous hives. If, from time to time, Ger- 
man beekeepers have introduced bees infected with this disease, the Go- 
vernment, which efficaciously protects bee keeping, has taken such dras- 
tic methods (burning every hive attacked together with the bees, imple-, 
ments, clothes und, in general, everything which might have been infected), 
that the disease has never spread. Since 1914 (bee keeping relations with 
Germany having ceased), no case has been reported. 

966 - Sericulture In the Far East. — Commissioner and Mrs. Boot-Tucker, in The Agri- 
cultural Journal of India , Vol. XIV, Part. I, pp. 140-155. Calcutta, Jan., 1919. 

Report of an inquiry on sericulture in China, Japan, Korea, Manchuria 
and French Indo-China, carried out by the authors. 

South China (Canton). — The variety of silkworm bred at Canton 
is polyvoltine ; it is closely related to the Mysore variety and produces 
rdatively small cocoons but silk of excellent quality. The colour of the 
cocoons varies, some are slightly greenish like those of the Mysore variety, 
others are like the Bengal variety in their rich yellow colour, but most are 
pure white and these are the only kind used for reeled silk for export. 
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Rearing, reeling, and weaving are all carried out in a primative manner 
but with success. No school or technical institution for teaching sericul- 
ture exists in the country but the industry is so ancient that everyone en- 
gaged in it takes every care and gets very successful results. However, 
modern filatures have recently been established in the country and seem 
likely to prosper. 

North China. - - The authors visited Shanghai, Pekin and Mukden 
and found there 3 excellent varieties of cocoons called Wusih, Shewshing 
and Hupeh ; according to what local experts said, the cocoons of the 
Wusih and Shewshing varieties, which are white, are superior in quality 
to Italian cocoons. Official steps have recently been taken to establish 
schools for instruction in sericuture in these regions. The authors have 
imported eggs of the Wusih and Shewshing varieties to Simla (British India) 
and think that they will be well suited to the Indian climate. The North 
Chinese silkworms are univoltine and are superior to the polyvoltine 
varieties of South China. The Chinese filatures use great quantities of 
the 3 varieties of cocoon above-named, so that silkworm rearing is a 
profitable industry in these regions. The filatures being generally ofl*the 
coast the cocoons are transported down the rivers, chiefly down the 
Yang-tse-Kiang. The Wusih variety is reared in low country where the 
summer heat is great and the climate is like that of Bengal and the Ganges 
valley. The Shewshing variety, on the other hand, is reared in a more 
hilly country at an attitude of about 1 000 feet. The Hupeh variety is 
reared in the interior of China ; it produces rich golden yellow cocoons. 
The authors visited several filatures at Pekin and found that they were 
much more up-to-date than those of Canton. 

Manchuria. — - The rearing of the variety of silkworm which furnishes 
the Manchurian tussor has spread from t he peninsulas of Liaotung and 
Shantung eastwards to the walley of the Yalu. The principal commercial 
centres are now at Chef 00 and Antung. Although the Chino- Japanese 
and the Russo-Japanese wars interrupted the industry, it has recovered 
since and progress is very rapid and constant. 

Japan and Korea. — The authors visited the Japanese Imperial 
Serieultural Institute which has a staff of about 40; the course of 
instruction lasts 2 to 3 years. Sericulture seems to be better managed 
in Japan than anywhere else in the world ; although the heat in summer 
is fairly great, the silkworms do not suffer from it. 

The silk worms are fed on leaves of bush mulberry only ; great care 
is taken in the plantations which are generally manured and irrigated. 
The advantage of bushes is that they are much less liable to diseases and 
pests than trees ; it is much easier to pick the leaves from bushes and they 
can be grown closer together. 

Great care, also, is taken to feed the young worms on young leaves 
keeping the older leaves for the older worms. There are many varieties 
or kinds of mulberry (200 to 300) and the feeding qualities of some are much 
better than those of others. 

The greatest precautions arc taken also to produce sound eggs so 
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as to avoid the spread of diseases : No one is allowed to produce eggs with- 
out a special license and a staff of 3 000 inspectors see that this is observed 
rigorously. Hibernation of the eggs takes place in caves dug in the sides 
of hills facing north where a natural current of air from the inside may b 4 
expected, this being essential as it maintains a uniform temperature of 
30° to 40° F. which is important as the Japanese have two harvests of 
cocoons, one in the summer and the other in autumn. The eggs for both 
are of the univoltine variety and are of the previous year's layings. 

In Korea the Japanese have mad*: great efforts for the extension of 
sericulture and have already obtained results which give good prospects. 

In Japan, the Government has helped greatly by the establishment 
of schools ; there are 2 sericultural institutes supported by Government, 
one at Tokio and the other at Kioto ; sericultural schools have been es- 
tablished, some in the different Prefectures and others in various counties; 
there are also several private insitutes. Agricultural colleges, Forestry 
schools and Agricultural Kxperimentat Stations also deal with sericulture. 
Technical lecturers are sent round by Government in various provinces, 
and numerous competitions and exhibitions are organised every year. 

Tke government also takes /an interest in the cultivation of the 
mulberry, which, in 1907, occupied 7.44 % of the total area under 
cultivation in the country, and in the best methods for preventing 
disease. A “conditioning house’' has been established by law; in 
1908 Ihe number of tests performed in the silk conditioning house 
amounted to no less than 97723. There are also numerous sericul- 
tural associations and credit co-operative societies. 

French Indo-China. — After having imported unsuccessfully the 
French univoltine variety of silkworm . which (lid not stand the tropical 
climate, the French tried, again unsuccessfully, a cross between it and the 
indigenous silk worm. But good results were obtained by improvement, 
under selection, of the indigenous polyvoltine variety, which closely re- 
sembles the Canton and Mysore varieties. 

The principal conclusion, which the authors have come to after their 
inquiry into sericulture in the Far Fast, is that it would be possible to 
rear polyvoltine varieties in tropical plains such as Bengal and Madras 
practically all the year round ; success in such rearing depends chiefly on 
the proper cultivation of the mulberry, irrigated where necessary, which 
would enable the worms to be fed always with fresh leaves. 
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(1) Tests at Grignon, Trappes, Neuvillettc, Grigny, Chevry-Cossigny, Bric-Comte-Ro- 
bert, Bertrandfosse, Gournay-sur-Mume, Proving and Noisy-le-Grand. See R., Jan., 1915, 
No. 90; R, t August, 1915, No* 843; J?., Nov., 1917, No. 1051. {Ed.) 
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967 - Notes on tractors. — ■ Rinoelmann, Max, in Annates dc Vlnstitut Naional Agro m 
nrnique , 2nd Series, Vol. XIII, Pt. 2, pp. 247*274. Paris, 1918. 

As results of trials made in 1914, 1915, 1916 and 1917 (1), in which 
65 machines took part, the author states a certain number of conclusions 
of which the principal are as follows : — 
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Direct tractors should not weigh more than 2 800 to 3 °oo kg. ; 
these -very handy machines give an average tractive effort* of 600 to 
700 kg. 

With a greater average tractive effort than 600 to 700 kg. the frame 
becomes distortesd and the connections cannot last on the uneven ground of 
fields ; the axles become bent and other parts of the machinery deranged, 
entailing a gi eater consumption of fuel and rapid rear. 

When the work to be done, owing to its nature (clearing, digging, etc.), 
or owing to its amount (depth and width of the tilth), requires a tractive 
effort of more than 600 to 700 kg., direct tractors must be abandoned and 
cable and windlass traction adopted. 

For good steering, about one third of the total weight of the tractor 
should be borne by the steering wheels and two thirds by the driving 
wheels. Two steering wheels work better than a single one. 

The weight of tractors, in proportion to the length of the generatrix 
of the wheels, should not exceed 30 to 35 kg. per centimeter of width of the 
tyre (these figures, obtained from tests previous to 1913-14, were confirmed 
in 1915, 1916 and in tests made in 1917). The width of the tyres slnfuld 
not be too exaggerated. 

Nothing is gained by too great an increase in the diameters of the driv- 
ing wheels ; it appears that the diameter should lie between 1.10 m. and 
1.40 m. 

In the case of external transmission to the driving wheel or wheels 
(by gearing or chains), it is desirable to have a space of at least 25 to 30 cm. 
between the ground level and the lowest point of the transmission or 
of its case. 

It is desirable to do without a speed gear and to use a single driving 
wheel or two wheels close together that can be disconnected individually 
when turning. With one wheel running in the furrow and another on the . 
grassland the speed gear works constantly on one side and one of its gears 
wears out much more rapidly than the other. 

The use of ridgers is strongly recommended. Of the land-grips 
attached to the rims of driving wheels, angle irons and strakes spoil 
the ground less than spikes and ridges which compress strongly parts 
of their imprint in the ground. The trakes or angle irons should pass 
over the unworked ground ; the subsequent turning over of the strip of 
ground breaks up the parts which have been compressed on the grassland, 
which would not be the case if the driving wheels pressed on the bottom 
of the furrow ; in this latter case the compressed portions covered up by 
the next passage of the plough which hides them remain in that state and 
in some soils these portions remain for a long while in the state of very 
hard blocks ; this defect does not occur in sandy soils. 

If necessary, a steering wheel may run in the furrow, but it is better 
to avoid this arrangement. 

Ihere should be a space of about 20 cm between the edge of the wheels 
and the side of the frameplate. 

For ordinary work it is preferable to use motors of not more than 20 
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to 25 horse power, of high angular speed, with several cylinders of the au- 
tomobile type which can easily be started. 

The circulation pump, if used, should be driven by gearing ; the fan 
should be belt-driven. 

The tractor should always be fitted with a brake. 

The use of chain tracks (caterpillars) is inadvisable on account of 
their high consumption, the difficulty of steering them and because their 
numerous joints wear out quickly. 

Fore- wheel tractors behave almost like motor ploughs ; their steering 
by the driving wheels is very difficult on account of the pressure which they 
bring to bear on the ground, especially if one wheel armed with land- 
grips runs in the furrow. 

Driving automobile wheel ploughs is very difficult. 

The double brabant plough worked by windlass, one of which was test- 
ed, is an interesting machine to small farmers. With an utilisable aver- 
age tractive effort of 600 to 700 kg., the speed can be increased up to a 
limit of nearly 4000 m. per hour (uom. per second), above which steering 
becomes difficult and the traction of the cultivating implement becomes 
too great ; a speed of about j 000 m. per hour (about 80 tin. per second) 
seems preferable. 

In the same conditions (season, day, soil, plough and work) traction 
increases from 100 to 118 while the speed of the plough increases from 
1 to 2.5. 

A tractoi commences to be useful practically when the furrows are 
about 150 m. long. 

The average time taken to turn is about half a minute ; exceptionally 
a good driver will turn in 20 seconds, while an unskilled and unpractised 
workman may take a minute. 

Two men are required for the ^ ork ; a driver on the tractor and an 
assistant. The employment of the assistant, who sits on a seat carried 
by the plough or other implement, does not do away with the necessity 
for automatic lifting. ♦ 

Scarcely more than 50 minutes useful work per hour can be expected. 
It is a good thing to interpose a coupling between the tractor and the 
plough, or other implement. The author’s investigations published 
in 1893, which have since been several times confirmed, show that the use 
of a well airanged coupling saved 33 to 54 % of starting effort audio to 
30 % of average tractive effort. For tractors this saving only affects 
the portion of their hourly consumption which corresponds with the average 
tractive effort, while reducing the wear of the machinery (1). 

For ploughing before autumn sowing and for spring ploughing it is 
very useful to attach a harrow to the plough. 

The great advantage of a tractor comes from the area it can work over 


( 1 ) See the article by the author on couplings for tractor* summarised in R , Dec. iyx8, 
No. 1399- (£<*•) 
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per hour, thus making it possible for the fanner to get his work done when 
he wants it. 

It is desirable to reduce as nluch as possible moving by road, at any 
rate to remove the laud- grips from the driving wheels or to adopt a 
special method of moving or an arrangement by which the tractor can 
quickly be got ready for running on a road without the necessity of unbolt- 
ing the angle-irons, strakes, etc., on the driving wheels. A tractor is 
economically useful on an aiea with a radius of 1000 to X 500 m., on 
fields where the slope is not greater than 7 to 10 %. 

968 - The Gamer Tractor — iht Implement and Machinery Review, Vol 45, No *530, 
pp 234. 1 l*ig Loudon, June x, 1910 

The “ Garner " tractor derives its title from the fact that it is placed 
upon the market by Messrs. Hemy Garner, Ltd. , Mosely Motor Works, 
Birmingham. It is of the four-wheel type, the two front wheels steering. 
The engine, flywheel housing, three-speed gear box and rear axle are all 
firmly bolted together. 

A small frame, fitted to the engine bearers, and carried round the ifpnt, 
forms a central pivot for the front axle and transverse spring. The four- 
cylinder engine, cast in one piece, has a 4 3 /2 in bore, with a stroke of 5 % in. 
It develops 28 9 H. F., and the governed speed can be varied from 900 
to 1 200 revolutions per minute. The carburetter is designed to start on 
petrol, and run on paraffin, and the ignition is by high tension magneto. 
A radiator of large capacity secures efficient cooling under all working 





Garner tractor. 
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conditions. The clutch is operated by a foot pedal, and though totally 
enclosed, is accessible by" means of the large inspection cover provided. 
The clutch takes up the load gradually. Three speeds — of i 2 */* 
and 5 miles per hour ~ and a reverse are provided. The rear wheels, 
which have a diameter of 40 in. and a width of 10 in., are fitted with easily 
detachable spuds ; whilst the front wheels are of 30 in. diameter. In- 
ternal expanding brakes act directly on the rear wheels, and are operated 
by foot pedals ; whilst a front transverse spring enables the machine to 
be used on the roads and also acts as a shock absorber. A pulley is mounted 
on the gear-box for stationary work, for driving threshing machinery, etc. 

The total weight of the tractor is 34 cwt. Its maximum height is 
5 ft. 1 in., and its overall length 10 ft. 6 in. The " Gamer ” can operate 
a three or four furrow plough on ordinary land and a two or three furrow 
implement on stiff land. 

969 - The Decouan Pawl and Ratchet Tractor. — • ringlxmann, Max, in Bututm de la 

Socittt d’ Encouragement pour VIndustric nationalc , Year CXVIII, ist Half-Year, Vol 
CXXXI, No 2, pp 37s Paris, March- April, 19 iq. 

While he was a prisoner of war in Germany, M. Georges Decouan, 



Principle of the Decouan pawl and ratchet tractor. 
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of 17 rue Montmartre, Paris, studied transmission from the motor to the 
driving wheels of a tractor. He tried to do away with the gearing in the 
gear case, speed gear and transmission by chain or by cogwheel to the 
driving wheels. 

The nave of each driving wheel R (fig.) is in one with a ratchet wheel 
a which is pushed forward by pawls b fixed on an eccentric r on the shaft 
of the motor m (the radiator is indicated by r, the fan by v, the fuel tank 
by e and the frame by h). There should be 3 pawls whose excentiics 
are fixed at 120 degrees so that one would always be in action, thus ensur- 
ing as uniform movement as possible. 

For turning, the action of the pawls on the nave of the wheel which i 9 
towards the turning centre can be stopped, or for turning in its own length 
one wheel is driven forward and the other backwards. Reversed action 
s obtained by inclining the pawls b by the connecting rod r moving by 
the abutments and springs ^ the arms cc' and dd' round the axes 0 and 0 9 : 
the pawls V then come into action on ratchet wheels similar to a but with 
teeth inclined in the opposite direction. ^ 

The speed can be regulated by an arrangement changing the course 
of the pawls b which engage at each oscillation one or more of the teeth 
of the ratchet wheel a , as is done in the old drilling machines. At nn' is 
a transmitting pulley with a shall carrying pulleys for working various ma- 
chines with a belt. » 

970 - The Gianetti Motor cultivator and its Uses, Especially in Rice Fields. — 

I. Tarchetti A, in V Italia aoneola, Year J«VI» No 7, pp. 210-21 7 + 5 fig. 

Piacenza, July 3919 — II. II Gtornale cn Rtsicoliuta , Year IX, No. 5, pp. 78 - 79 - 

Vereelli, May 31 1919. 

The following disadvantages are charged against the common plough : 
-- (1) The soil is turned over blit not crumbled; (2) there are, in the lower 
part ol the ploughed layer, large spaces between the greatly packed 
clods of earth, which prevent regular diffusion of moisture ; (3) the bot- 
tom of the furrow remains compressed over its entire length ; this compres- 
sion increases each yeai forming under the ploughed layer a very hard 
surface, impermeable to water and which roots can scarcely penetrate ; 
(4) in gravelly soil the plough cannot be used, oj it breaks, or at any rate 
it quickly wears out. 

These drawbacks are entirely avoided bydiggitig the ground with a 
spade, which turns and breaks up the earth. Consequently a number 
of machines working after the manner of the hand spade have been invent- 
ed, such a^ disc ploughs, screw ploughs, rotary ploughs. 

Rotary ploughs can lie divided into 3 groups according to the form of 
the working parts: -- Machines with rigid implements; machines with 
rigid but jointed implements; machines with flexible implements. Ex- 
perts have a decided preference for rotary ploughs with flexible imple- 
ments and more particularly for those with claws of the Meyknburg 
type. 
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Meyenburg's motor-cultivator (r) is now marie in Ttaly by the firm of 
Giulio Gianetti (2) of Saronno (Province of Milan), which has carried 
out important tests at Saronno and Vercelli. 

Giannetti's motor-cultivator is composed of au ordinary 3 wheeled 
tractor (one front steering wheel and two driving wheels) worked by a 
4 cylinder petrol motor, 22 H.P. 1000 revolutions ; it has three speeds, 
1.6 km — 2 km — 3.5 km per hour respectively and a reversed speed of 
I.S km per hour ; it weighs 2000 kg. 

The same firm also makes three other types ; two hand driven with 
motors of 5 and 8 H.P. respectively, and the third made as here described 
but with a 32 H.P. motor. The 22 H.P. type tested by the author is the 
best adapted for rice fields in the Province of Novara. 



Fig, 1. — _Work of Mbybnburg’s rotary plough. 


The driving shaft can transmit motion to a rotary cultivator (placed 
behind the driving wheels and parallel to them) composed of 32 strong 
steel springs each ending in a sharp hook (15 mm. in diameter) which works 
like a pick and which is easily attached or detached when it is necessary to 
replace it. These springs are fixed and are distributed evenly in 8 planes 
(consequently 4 radiating springs in each plane) on the shaft carrying them, 
and thus form, collectively, a kind of cylindrical reel (“aspo”), measur- 
ing about 0.60 m. in diameter and 1.30 m. in length. According to the 
speed, this cultivator will work 2000 — 2600 — 4500 sq. m, an hour, but, 
in practice, the result is a little less because only 1.20 m. of the length of 
the “ aspo ” is used as the width of ground worked. 

The whole of the working parts can be raised or lowered at will by the 
driver, and the depth to which the claws penetrate the ground (up to 28 
cm.) is regulated by means of a system of springs acting on the axis. 

The whole of the working parts is covered at the sides and top by 
strong canvas cases, which protect them from the thrown up earth and 

(1) See R ., June 1013, p. 855 and fig. 6; R. } August 1913, No. 972 ; R. t Jau. 1914* 
No 52. — (2) Patented by the La M otocultuu Frangaist Company, formerly Mayenburg of 
Basel. {Ed.) 
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allows easy inspection of the rotary part; at the back the canvas is replaced 
by a grating, the height of which can be regulated, which allows a cer- 
tain amount of freedom in the rotation of the hooks and only holds back 
the larger and heavier pieces of slashed earth while leveling the surface 
of the soil like a rake. 

As the tests at Saronno and VerceUi have shown, the machine works 
perfectly in gravelly and manured land ; when ploughing up stubble the 
straw is not buried, but is cut up and spread evenly over the whole area 
the ground ploughed. Against couch grass it has no effect. When clear- 
ing old grass lands, to get perfect results, the motor-cultivator must go 
over the ground twice, because a single ploughing does not break up the 
matted roots sufficiently. Very heavy soils should also be worked over 
twice. 



l ? ig. 2. — The rotary part of the Gianetti motocultivator, open. 


It is complained that excessive breaking up of the soil has some 
drawbacks such as : — (i) stopping the development of microbes, 
ferments, and chemical action ; (2) the formation, in clay soils, of an 
impenneable superficial crust after heavy* rain of short duration ; (3) the 
formation of a very hard plane under the layer worked; (4) in moist 
ground, the formation of a fine layer of small balls of earth which the 
roots cannot penetrate. 

Considering the matter from the point of view of rice cultivation, the 
author, rfelying partly on the results of the Vercelli tests maintains, on 
the contrary, that: — (1) excessive breaking up of the soil is useful because 
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it destroys enormous numbers of agricultural pests (earthwomis, larvae 
of cockchafers, mole crickets, etc).; (2) the formation of a ciust caused 
by heavy rain can only be injurious during the period of germination, in 
which case the crust can be broken up by a very light harrowing ; (3) the 
very hard plane under the worked layer might be formed (as happens in 
ordinary ploughing) when using a rotary cultivator with rigid spatula- 
sliaped implements which successively take up the whole width of the 
Worked strip, but not when using the Meyenburg rotary machine with 
hooks quite separate from each other. At the Vercelti trial it was noted 
that, under the worked earth, the bottom was neither a plane surface nor 
hardened, but slightly undulating. 

The author notes that, when judging the effect of the work of the rotary 
plough on the crop, it is not enough to consider the results of a single year, 
that is to say obtained on land which up to that time had been worked 
with ordinary ploughing, but that the judgment should be based on the 
results of a series of years during which the soil has been tilled regularly 
with the motor-cultivator. 

Finally, the author goes into various questions relating to the effect 
of the work of the rotary plough in rice fields which had to be solved ex- 
perimentally, and he expi esses his conviction " that the new technique is 
marvellously adapted, in many respects, to the economic conditions of 
work and cultivation of rice fields 

II. The following opinion is expressed on the machine under review : - 

“ The motor-cultivator does not plough the land but breaks it up 
completely, that is to say it unites to the functions 01 the plough those 
of the harrow and the rake, but in an extremely forcible and complete 
manner. After the passage of the motor-cultivatoi, the soil is more mellow 
than the best gardener could make it ; the top layer is finely broken up, 
turned up and turned over and this to a depth of about 30 cm. ; there 
results a layer of earth minutely and evenly crumbled and levelled as if 
a roller had passed over it 


971 - The Warwick Patent Spiral Tiller. — The Implement and Machinery Review , 
Vol. 45, No. 530, p. 326, 1 fig. London, June 1, 1919. 

The “ Warwick '* Patent Spiral Tiller is placed upon the market by 
the Eagle Engineering Co., Ltd., Eagle Works, Warwick. The tool is 
described as a substitute for the garden rake, hoe and scarifier. As shown 
m the accompanying illustration, it consists of a series of spiral coils, which 
gives the implement a drilling action when breaking up the soil. It can 
be used for preparing seed beds after the ground has been roughly dug. 
Owing to its particular spiral design, the soil is quickly broken up to the 
depth required according to the pressure exerted, leaving an even, smooth 
surface for planting. A great advantage claimed for the tiller is that 
when drawn backwards and forwards over the soil it thoroughly pulverises 
hard and large pieces of earth. The “ Warwick “ is considered especially 
suitable for preparing lawns for seeding and for work usually accomplished 
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by the aid of a garden rake. Operating as a hoe, it has been found to act 
with great success, uprooting weeds and leaving a smooth ground surface. 



Waiwuk Patent spiral tiller 


972 - One-Handed Spade. — Revue scientifique, Year I* VII, No 13, p 408 Paris*, July, 1919. 

M. Bessonnkt Favre, a maker in the department of Vienne France, 
has invented a spade, for persons who h *ve lost one hand 01 one arm, which 
can be used with one hand. 

It is naturally forced into the ground by the foot ; when it has reached 
the required depth the end of an arc of a sector jointed at its centre which 
the socket of the spade comes into contact with the ground. The are forms 
a fulcrum which enables the sod to be raised by pressure at the end of the 
handle and the sod can then be turned over by a turn of the hand. 

97 3 “ Review Of Patents. — Sources : — Canada, Denmark, United States, Nrw- 
Zfaland, United Kingdom, Netherlands, Switzerland, See A , Jan 1919, No 104 — 
France, see R t Febr. 1919, No. 247. — British India, bee R., May 1919 No. 630. 

Tillage machines and Implements. — Canada : 190398 Garden im- 
plement with interchangeable working parts (hoe, rake, etc). 

Denmark : 24788 Rake ; 24805 Regulating device for motorplough. 

France : 491092 Arrangement for regulating the height of a plough or 
other similar agricultural machine relatively to, at least, one of the wheels ; 
49*33° Tractoi plough , 491477 Improvements to ploughs ; 491568 Motor 
tractor for general agricultural purposes and specially for vineyards and 
weeded crops, with special arrangement for making it suitable for ploughing 
and cultivating implements ; 491787 Improvements for double ploughs. 

Netherlands : 3272 Wheel with land-grips for motor plough. 

United Kingdom : 124847-125377 Motor ploughs ; 125245 Hoe. 
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United States: 1299435 Plough accessory; 1299676*1300596-1301116- 
1 301268-1401557 Cultivators ; 1300392 Plough self-lifting device ; 
1300824-1301627-1301724 Disc ploughs; 1301043. Mechanical plough; 
1301063-1301539-1301540-1301724 Ploughs ; 1301226 Harrow ; 1301384 
Toothed pulveriser ; 1 301443 Combined harrow and pulveriser. 

Switzerland : 81721 Hoe. 

Manur^j and Manure Distributors. — Canada : 190593 Fertiliser 
distributor. 

Denmark ; 24792 Apparatus for loading and transporting manure. 
France: 491321 Improvements in manure spreading machines ; 491227 
Nitrogenous organic vegetable manure (spent tan placed in contact with 
organic matter, in the form of compost, which nitrify rapidly). 

United Kingdom : 124946 Process and apparatus for removing free acid 
contained in crystallised sulphate of ammonia. 

United States : 1300791 Manure spreader. 

Drills and seeding machines . — Denmark : 24332-24407 Potato 
planters ; 24461-24550 Seeders , 24726 Arrangement for seeder. 

Netherlands : 3223 Broadcast seeder. 

United Kingdom : 1248(10 Distributor for seeder 124937 Potato 
planter. 

United States : 1299626 Seeder' 1299652 - 1300419 Potato planters; 
1300641-1301214 Seeders for maize; 1301291 Detail of potato planter. 

Various cuitttral operations. - Canada: 190398 Garden imple- 
ment with interchangeable working parts (hoe, rake, etc). 

Denmark : 24777 Weeder. 

France : 491568 Motor tractor for vineyards and weeded crops. 
Switzerland : 81721 Hoe. 

United Kingdom : 125 245 Hoe. 

Control of diseases and pests ok plants. — Canada : 190496 
Trap for insect pests of potatoes. 

Denmark : 24611 Trap for animal pests ; 24671 Apparatus for captur- 
ing insects in fields of beet, cabbage, etc. 

France : 491348 Arrangement for the destruction of weeds by arti- 
ficial heat. 

Switzerland : 81725 Nozzle for watering plants. 

Reapers, Mowers and other Harvesting' Machines. — Denmark: 
24755 Support for drying plants and cereals. 

France : 491545 Haymaker ; 491O24 Flax puller. 

Netherlands : 3177 Mower with revolving blades. 

Switzerland : 81722 Machine for forging scythed. 

United States : 1299599 Binder ; 1299685-1301512 Dividers for reapers ; 
1299686 Device for regulating the platform of a reaper ; 1300907 Mower ; 
1301289 Reaper ; J301361 Reaper and thresher. 

Machines for Lifting Root Crops. — Denmark : 24446 Beet lifter 
and topper; 24547-24557 Machines for harvesting and sacking potatoes; 
24610-24620-24725-24754 Beet lifters ; 24765 Potato digger. 

France : 491176 Beet harvester. 
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basis for the future development of the agricultural industry can be 
arrived at. 

The Committee proposes to assist fanners who already keep accounts 
in the difficult work of recording the costs and profits of farming opera- 
tions generally, and of particular kinds of produce, for instance, meat, 
milk, cereals and potatoes. It is also hoped to induce other farmers who 
have not hitherto kept books to do so, and to give them assistance on 
similar lines, so that detailed information as to costings rimy be obtained 
on an extensive scale. The information so obtained will, it is hoped, 
be available for the use of the Committee’s records of the costs of produc- 
tion,, etc. and will be of great use in promoting the welfare of the industry 
generally and also to the farmer himself. All such records will be collected 
and centralised so that the average costs for a given district or product 
may be ascertained and economic and statistical data of permanent value 
may be compiled. The farms by which cost data are provided will be 
denoted in the records of the Committee by a number or letter only. The 
information will be treated in the strictest confidence and will be available 
for the assistance of farmers generally, but only under the strictest afioni* 
mity. The information which it is hoped to collect and analyse should 
be of practical value to the individual farmer. He will no longer be in 
ignorance of the actual results of the various departments of his farm ; he 
will be able to see which of his operations are remunerative and to con- 
centrate on those departments which pay him best ; his farming methods 
and system can be varied as far as is practicable and consistent with good 
husbandry ; he can compare his own costs of a particular crop or product 
with the average cost in the district and investigate the reason for any 
abnormal charges in his own case, 

In these and other ways the information should promote efficiency 
and economy and augment the profit-earning capacity of the farm. 

Data will be available which will facilitate the consideration of ques- 
tions affecting wages. Further, should any question arise affecting the 
control of prices, etc., proper records of ascertained facts will be in existence. 
The farmer will have information which will facilitate the adjustment of 
income tax problems, and the production of proper accounts in many cases 
improves credit where financial assistance is sought. 

There appears to be no question, therefore, that the industry will -be 
in a stronger position with proper and proved statistics than without 
these as hitherto. 

The Committee realises that success in the work will be dependent 
on the goodwill and co-operation of the farmers and it will as far as possi- 
ble assist in the work which it asks of them. Certain records in addition 
to financial records will have to be kept by the farmers e. g. time records, 
food consumption records, and manure records, in as simple a form as 
possible. The necessary tabulating and balancing will be assisted in by 
the committees staff. 

The Committee desires to get in touch with farmers who keep accounts 
for their farms or who are interested in farm accounts, and communica- 
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tions should be addressed to the Director, Room 247, Palace Chambers, 
Westminister, London, S. W. 1, who will be pleased to furnish any inform- 
ation desired. 

976 - Agricultural Costings Studies in the United States. — ( Report of Committee Ap- 
pointed by the Secretary of Agriculture: To consider Plan of Organisation, Scope of Work , 

Projects for the Office of Farm Management , and Methods of Procedure in Making Cost 
of Production Studies) — U. S. Dept of Agric., Circular isi,Officeof the Secret ary ,pp. 1-15. 
Wa^h inert on, 3D C., Much, 1919. 

Upon the request of the Secretary of Agriculture a Committee consist- 
ing of leading men in farm management and agricutural economics from 
the State agricultural colleges and the National Farm Management As- 
sociation has given active assistance in suggesting and outlining future 
work for the Office of Farm Management. This Committee was asked 
to consider a broader and more clearly defined field of operations for the 
Office of Farm Management, to determine the co-operative relationships 
that should exist between Federal and State investigators, and to outline 
methods of procedure in developing projects and especially in determin- 
ing the cost of production of agricultural products. 

The report of the Committee was presented in person to the Secre- 
tary of Agriculture on February 26. The Secretary approved the re- 
commendations and states that the projects proposed could be started and 
carried out in large part with available funds and that the work should 
be pushed as i#pidly and vigorously as possible. 

The Secretary will submit to Congress the new plar of organisation 
and ask for authorisation to establish a “ Bureau of Farm Management 
and Farm Economics ” and that additional and adequate funds be pro- 
vided to place these important activities on a broad and satisactory basis. 
Dr. H. C. Taylor, head of the Department of Agricultural Economics in the 
College of Agriculture, University of Wisconsin, was appointed by the 
Secretary of Agriculture as Chief of the Office of Farm Management, 
United States Department of Agriculture. 

Organisation and projects. The work of the proposed " Bureau of 
Farm Management and Farm Economics ”, — according to the Conimitte's 
report, could well be organised around the following projects (p. 984). 
The nature of the work under these various projects is indicated by the 
names of a few sub-projects proposed. 

Co-operative relationships . — The Committee has recommended that the 
investigations of the Office of Farm Management requiring field work be 
carried on in co-operation with the State colleges and experiment stations. 
Some of the benefits of such cooperation woulcf be 

1. To prevent duplication and to correlate activities. 

2. To promote the development of State departments. 

3. To unify the methods and improve the general character of all 
farm management work. 

Cost of production studies. — Cost of production studies, according to 
the Committee, are of value to the individual fanner and at the same time 
$re helpful in ascertaining the economic status of farming as an industry. 

[w-mj 
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I A.. 
I B. 

/ 


Administration | 

Personnel: 
Chief I 

and I 

Assistant Chief. 

Function : ( 

Planning 
the work. 
Supervision. 
Correlation. 
Editorial. | 


C. 


t 


— BUSINESS OFFICE 

— Research WORK I— 

1. Coat of production . 

а) Financial records. 

б) Enterprise records. 

c) Complete cost records. 

d) Price relations. 

e) Basic unit factors. 

2. Farm organisation. 

a) Farm business analysis, 
h) Farm practice. 

r) Effective use of labour and equipment. 

3. Farm finance. 

a) Methods of financing. 

5 J Insurance. 

c) Taxation. 

4. Farm labour. 

a) Supply and movement 
b\ Trend of population. 

e) I4ving and housing problems. 

d) Creating new productive enterprises for farm labour. 

f) Standards of supervision and compensation for farm labour. 

5. Agricultural history and geography. 

а) Trend of agricultural development. 

б) 8hifts of agricultural production. 

c) Relation of American to foreign agriculture. 

d) Supervision of Atlas. 

6 . Land utilisation. 

a) Iyand resources and utilisation. 

b) Iyand settlement. 

c) Iyand ownership and tenancy. 

7. Farm life studies. 

a) Co-operation and trend of co-operative movements as affect- 

ing the farmer’s life and activities on the farm. 

b) Agricultural relations to other industries. 

e) Agriculture for industrial workers. 

d) Conditions of farm life as affecting national welfare. 

— Extension work:- 

a) Publications and illustrative material, 
bj Farm management demonstrations. 

c) Farm labour supply. 

4 ) Other farm economics demonstrations. 


Their results for a number of farms where a given type of farming is 
practiced are useful not only to the fanners from whose farms the results 
were obtained, but are of value in showing other farmers how to improve 
their methods. From the standpoint of the public, cost of production 
studies provide the facts which give a basis for intelligent judgment 
upon the probable effects of any given legislation or other public activity 
upon the farmer as a producer and as a citizen. Cost of production stu- 
dies are, therefore, one of the means of providing the basic facts needed by 
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legislators and price commissions in comparing the profits of competing 
lines of production and estimating necessary prices. 

The Committee's Report gives a brief outline of the methods of cost 
investigations proposed, consisting of cost accountings, survey methods 
and questionnaires sent by post. The accounting method is based on 
complete records of all farm work and business transactions. Arrange- 
ments are made with farmers to keep detailed records of all operations 
and transactions in connection with the farm business. The work is super- 
vised by personal visits to the farm. Cumulative results of such work 
(farm accounting statistics) become increasingly valuable. 

By the survey method the necessary data are obtained from farmers 
by trained investigators. Some of the data are taken from the farmer's 
books ; some from the books of persons to whom the farmer sells and from 
whom he buys ; some from his bin, si*lo, and building capacities ; and some 
of the data are based on estimates made by the farmer. 

Some of the advantages of the survey method are : — (1) it is a relatively 
inexpensive method of securing records from large numbers of farms ; (2) 
records are obtained from all classes of farms ; and (3) records are obtained 
after the close of the farm year, so that, when desired, areas more repre- 
sentative of normal conditions may be chosen. By the survey method 
it is sometimes difficult to determine the amount of general expense and 
miscellaneous labour, and the proper basis for apportioning such items 
to different enterprises. Unless the investigator is thoroughly experienced 
in the subject that he is studying, some items of importance may be 
omitted. 

Both methods are useful and reliable when the work is carefully con- 
ducted. Hither method may be used, but preferably both should be used. 
The detailed cost accounts serve as a check on the survey work, and the 
survey work shows the relationship of the farms on which cost accounts 
are kept to the average farm. The questionnaires sent by post can be 
used to advantage in securing supplementary data from large number 
of farmers. To secure the best results the questionnaire should cover 
only a limited number of cost items and the questions should be direct 
and clear. A detailed grouping of cost items is suggested f [by the Com- 
mittee for the farm cost accounting^work. 

977 - Cost and Receipts of Banana Cultivation In Columbia — vScc No. 912 of tills 

Review 

978 - Cost of Creating and Receipts from a Vineyard of Boneless Grapes for Drying, 

In California. — See No. OH of this Review. 

979 - Results of Statistics of Farm Accounts in Denmark during the Tear 1916-17. 

— IyARQBN, Prof. H. O., in Nordish J ordbru^sfonkning Year I, Part c, pp. 52-59. 

Copenhagen, 1919* 

The Danish Societies for the study of farming economy (" Dand- 
okonomiske Foreninger ") had, in 1918, about 220 farms inscribed in these 
societies which furnished accounts for the year 1916-1917 for statistical 
purposes* There were, however, in that year 707 farms, representing 

, [w*m] 
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an area of 27 000 hectares inscribed in the 25 accounts offices of their 
respective districts. These offices receive from the State a contribution 
- for the pay of the technical and accounting staff. 

One third of these 220 farms were in Jutland and two thirds in the 
islands and they weie, for the greater part, owned by the farmers. The 
accounting methods used were the same as those adopted in 1913 by 
the Royal Danish Society of Rural Kconomy 

Local data. The 6 accounting offices in Jutland dealt with 18 
farms. As it was chiefly a matter of farms cultivated by their proprie- 
tors, the balance sheets weie made out so as to show clearly the net 
receipts of the farmer, that is to say they took into consideration the 
interest 011 capital, the cost of work (lone by the owner and his family, 
and the profits. The net revenue averaged, for all the farms, 400 fi. per ha., 
with differences, for the various accounting offices, of from 313 to 502 fr. 
per ha. On the other hand, for individual farms the differences weie 
from 48 to 1 425 fr. per ha. 

Only 2 accounting offices calculated the remuneration of coital, 
which was 8 8° n 011 an aveiage for 24 farms in Kolding Hei teds, and 
9.4 % for 11 farms in Kolding Omegns. 

The statistical elaboration of the accounting data include, as well, 
the examination of yields ol crops and livestock 

l'or the islands the data weie published in reports ot the accounting 
office of the Agricultural Society lor Sjaelland and in those of the 
accounting offices of Copenhagen and Odense. Table 1 shows the net 
revenue of these farms arranged according to size 


Iabi.E I. Net yield and yield per cent fur fanns in Odense, Omen gs, 
I andbof, (manned according to uvea 7 \Vsw//s for the year 1916 1917. 
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l'or 3 accounting offices, dealing with 125 farms the average land 
capital per ha. varied between 2 429 fr. and 3473 fr., and the average net 
yield (difference between the gross yield and the working expenses, 
including taxes and management) varied between 250 fr. and 280 fr. per 
ha. The yield peT cent varied between 8 1 and 10 3 % for the different 
groups ; the variations between individual farms are much greater. These 
variations are partly explained by the small amount of homogeneity in the 
groups regarding the number of farms in each group. 
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Table II shows the best economic results of the farms during the 
period of the war — 

Table II. — Economic results of farms during the war . 
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Genlral data — The central office for statistics of agricultural 
accounts has for the first time worked up the data collected by each 
accounting office in 1918. 

This central office of rural economics, the chief work of which is to 
elaborate the statistical data of agricultural accounts, was founded by the 
Royal Danish Society of rural economics 

The office is managed b> a committee chosen from the representatives 
of the principal agricultural societies, of trade councils and of the statistical 
department 

After 3 years preliminary work, the office commenced work in the 
spring of 1918 and the first results appeared in the autumn of that year. 
These results include the statistical elaboration of accounts documents 
received from 75 farms, of which 27 were in Jutland and 48 in the islands. 

The local accounting offices also made use of the accounts for publi- 
cations and for research of a local character, but the work of the central 
office has been more complete and contains data regarding prices of crops 
and agricultural produce as well as quantities. 

The principal results of the statistical work relatmg to these 75 farms, 
for the year 1916-1917, are set forth 111 Table III, 


Table III — 

- Accounts results of 75 farn 

for the year 1916-1917. 
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These groups of farms are not yet sufficiently numerous for drawing 
general conclusions; besides the average data, so calculated, neutralise 
the influence of each factor of production which may characterise the man- 
agement of each farm. That is the reason why the statistical elabora- 
tion of the data includes also an analysis of capital, gross yield and net 
yield, so that the influence of different kinds of capital and branches of 
production on the net return may be determined. Besides these accounts, 
the “ Dansk Land ” Society published, in 1918, the results of its statistical 
work on 39 accounts chosen from among the best sent in by 6j farmers 
at a competition for agiicultural accounts. The results are reproduced 
in Table IV. 


Tabuv IV. -- Rcsulh of accounts for the year 1916-1917 submitted at 
a competition promoted by the “ Dansk Land ” Society . 
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The percentage yield of the 31 farms averaged 9.5 %. 

The percentage distiibution of thenet receipts of the farmer 
between the capital employed, the woik done and the profit remaining 
aftei these meau- of pioduction have been paid for, is indicated in Table V. 


Tatu: V. 
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Percentage distribution of net receipts of the farmer 
and how the net receipts are used. 
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for the 3 categories of farms classed according to the total capital repre- 
senttfd. The same table also gives, lor the same classes, the manner in 
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which the net receipts are used, in practice, by the different classes of far- 
mers, on a basis of 900 kronen (1 210 fr. at par) for wages of labour and 
5 % as the rate of interest on capital. 

For small farms the net receipts of the working farmer do not suffice 
for his private use, so that his excess requiiemcnts must come out of the 
working capital, thus decreasing by 4.7 % the net wealth of the farmer. 


AGRICULTURAL INDUSTRIES. 

980 - The Cinehona-Wine Industry In Piedmont. - piano, g., in u station i sperimntaii 

agrarie italiane , Vol. 1 , 11 , Noe. 5-6., pp. 291-304. Modena, 1919. 

For some years past in Piedmont, side by side with the vermouth 
industry, there has sprung up the manufacture of cinchona wine. 

The greatest number of factories is to be found in the provinces of 
Turin and Cuneo ; in the foimer preference is given to the use of white 
wines of high alcohol content, and in the latter to red wines of the Barolo 
and Barbaresco types. In these two provinces cinchona wines are also 
made from grapes which have been left for a long time on the stem after 
maturity and are aromatic, like the “ passito ” (withered) of Caluso, the 
muscat of Canelli, etc. 

Cinchona wines are pt pared by adding spirit and sugar to the selected 
wine and giving a bitter taste to the mixture with cinchona bark. Some 
factories do the latter operation directly with the bark (by maceration) 
and others prepare beforehand the alcoholic extract of cinchona (bymixing). 

In the first process finely powdered Calisaya ciuchona bark is mace- 
rated 5 days in the wine, at a temperature of about 50° C., care being taken 
to stir the nuxture frequently in order to help the extraction of the alka- 
loids and bitter principles in the bark, and to use closely covered vessels 
so as to prevent the loss of alcohol. At the end of the above period, the 
liquid is separated by decantation or filtering, aud alcohol and sugar are 
added in the required proportions. In some cases, where an aromatic 
product is desired, cinnamon, vanilla and cloves are added along with the 
cinchona bark. 

The mixing process consists in extracting the bark with alcohol in dis- 
placement apparatus, and in preparing the wine, to which sugar has 
previously been added, with the alcoholic extract of the bark. 

Before being put on the market, the wine thus prepared is kept for 
some days at a temperature of — 6 to — q° C. to clarify and remove 
acidity from it, after which period it is filtered and bottled* 

Some makers prepare this wine by making the concentrated must 
bitter, while others, to get a white product, decolorise red wine by treat- 
ment with 50-100 gm. of animal charcoal per hectolitre. 

Several years ago, chinchona wines were made exclusively for local 
use. and only in 1907 did foreign export in any quantity begin. The 
trade began with France, Switzerland and Germany and later extended 
to England, Argentina, Brasil, Uruguay and the United States; at present 
these wines are sent also to Greece, Egypt, the Italian colonies in Africa, 

[m-tst] 
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etc. Fairly large quantities have recently been sent to Albania. Cin- 
chona wine is sent out in bottles of about 3 / 4 litre or in casks ; the former 
go mostly to Argentina, Brasil and the United States, the latter to France, 
Switzerland, Albania, Tripoli and Cyrenaica. 

A series of analyses (86) made by the authors and set out in tables 
show that cinchona wines contain from 10.35 to 20.25 % of alcohol by 
volume and from 34.9 to 207 °/ 00 of sugary matter. As a rule, however, 
they have 15 to x 7 % of alcohol by volume and from 14 to 16 % of sugar 
compounds. 

The extract, not including the sugar, varies between 14 and 60 per 
thousand, total acidity between 2.17 and 7.65 per thousand and volatile 
acids between 0.36 and 2.55 per thousand. 

The ash varies between 1.24 and 3.36 per 1 000, the alkalinity of the 
ash from 4 to 25, and the glycerin from 3.37 to 8.29 per 1 000. 

The alkaloid content lies between 0.34 and 0,97 per 1 000. 

In short, except for the difference in the bitter used, it may be sta- 
ted that cinchona wines show a marked similarity in chemical compos- 
sition to vermouth. ** 


981 - Wine made from Dried Pigs. — Gakeno-Canina, K (R. Stazionc enologiea Bperimen. 
talc di AsU), in Gtornale vintcolo tiahano , Year XI*V, No. 30, pp 260-261 . Casale Monfer- 
rato, July 27 1919. 

The author prepared in the laboratory a wine from dried figs, using 
fruit which had the following percentage comj>osition : — Water 26.00 ; 
reducing sugars, 45.60 ; dextrose, 24.60 ; levulo.se, 21.00; pentosans, 3.80 ; 
total nitrogen, 0.398; protein (N y 6.25), 2.50; ash 2.20, with an alka- 

Tabuc 1 . ('(imposition of dried-fig most. 
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Tami.e II. - Composition of dried fig i cine. 
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Unity (official method), exptessed in cc. of normal solution, equal to 18.80, 
and a phosphoric residue (PO*), expressed in grammes equal to 0.176 ; total 
acidity by litmus test, 4.20 ; poetic substances, cellulose, gums, etc. (by 
difference), 18.00. 

On extracting 1 part of finely cut-up dried figs with 3 parts of hot 
water and then filtering, a must is obtained which has the composition 
shown in Table I. 

The must from dried figs make"; an excellent culture medium for sac- 
charonivcetes, on account of its complete mineral composition and the pre- 
sence of proteolytic ferment.', which more or less thoroughly break up 
protein substances into simpler and more easily assimilated nitrogenous 
compounds. 

With the help of strong alcohol-producing ferments, alcoholic fermen- 
tation was induced (at 280 C.), which was very brisk, until the sugars were 
almost completely decomposed. 
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Once fermentation was finished, the resulting liquid very quicklr 
became clear, of golden yellow colour (the pigment behaving differently 
from that of grapes) and had a not disagreeable taste, resembling beey 
more than figs. Alter lying a long time on the lees it acquired a bitter 
taste. Besides, in the case of natural fermentation, pathological" ferments 
such as mannitic and acescency may be produced, being favoured by 
the low acidity of the medium. 

This alcoholic liquor has the chemical composition shown in Table II. 

Examination of the analytical results, especially of the ratios between 
the constituents of the alcoholic liquid (at the concentration indicated in 
Table II) shows essential differences from the corresponding values of 
grape wine ; thus : — 

1) The total acidity is slight and almost entirely lacking in tartaric 
acid, so that the ratio between the one and the other is nearly o % (against 
30-40 % in grape wines). The low value of the succinic acid with respect 
to the alcohol is also to be noted. 

2) The proportions of nitrogenous substances (especially amino- 
acids) are high. 

3) The same may be said of the proportions of pentosans and of 
ash, in which the phosphoric and sulphuric residues attain very high values. 

Hence these differences simplily the chemist's task in cases where 
dried figs are to be recognised in wines as a substitute for grapes or even 
entireley in place of these. 

982 - A New Mannose Ferment : Research In Italy. — Mezzadrou, g., in u staxioni 
sperimentali agrarie italiane , Vol. 1 * 1 , Nos. 7-8, pp. 306-311. Modena, 1918. 

When the saccharification of residues from the manufacture of arti- 
cles in vegetable ivory or corozo is brought about by the use of dilute 
mineral acids, a reducing substance consisting of mannose is obtained. 
These saccharification liquids involve some diffculty in the complete fer- 
mentation of the mannose to industrial strength. Literature on the sub- 
ject mentions several ferments capable of bringing about this fermentation : 
Saccharomyces apiculatus , S. cerevisiae, Sake yeasts, some German yeasts, 
etc. The author has been able to try only the yeasts in his zymological 
collection, viz. S, apiculatus , a Dortmund yeast, some industrial yeasts 
from Brussels, Berlin, Kieff and one he isolated from Apulian products. 
The yeasts showing some fermentative power were S. apiculatus , the Dort- 
mund and the Sake, while the Apulian one turned out to be a true mannose 
ferment. Put in musts of d-mannose only, at different concentrations 
(from 3 to 12 %) , it caused a regular and rapid alcoholic fermentation and 
gave a yield in alcohol (by volume) of from 57 to 58.3 %. 

This yeast may be regarded as a simple ferment ; some traces of phos- 
phate of ammonia are sufficient to enable it to cause complete fermenta- 
tion It brings about a good fermentation of dextrose, mannose, sorbose, 
saccharose and maltose, and weak fermentation of lactose, raffinose and 
iniilin. 

Beet juice and molasses, wort of wheat and cane molasses, locust 
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beans, figs, etc., ferment with the same ease when aided by mannose fer- 
ments ; the duration of the fermentation does not exceed 32 to 48 hours ; 
all the sugar is transformed into alcohol or at least there remain only some 
traces of unfermentable sugars. The yield of alcohol, as a % of the sugar, 
was : 57.1 for wheat wort — 60.3 for beet juice — 61.2 for beet molasses 
wort — 58.75 for cane molasses wort. 

The size of the cell bodies of this yeast vary from 3 to 5 (i, in length 
and 2 5 to 4 (i in breadth; the optimum temperature is about 30° to jo°C.; 
at 40° C. the yeast still acts well ; at 45 0 C. the fermentation of sugar is 
no longer complete and at 50° C. it is almost nil. 

This yeast, on account of its polyvalent enzymatic action on many 
sugars, will be available for use in distilling, especially for the fermentation 
of cane molasses. 

983 - The Fruits of Me/ /a Azedarach ; Their Possible Use for the Manufacture 
Of Alcohol. — Rigotajrd, I*, in L' Azronomie Colonial?, Bulletin mensuel du Jardin Co- 
lonial. New Series, Year III, No. 24, pp. 186-188. Paris, May-June, 1919. 

During a sojourn at Marrakech (Morocco), the attention of the author 
(Assistant at the Jardin Colonial, France) was directed to the Melm Aze- 
darach L,. (Indian lilac, Chinese lilac), a shrub of fairly wide distribution 
in this part of Morocco, as in the whole Mediterranean basin, where it is 
not utilised except to ornament gardens, for which purpose it is sought 
after on account of its fine lilac flowers (1). 

As the yi<»ld of fruits is high, the author thought a laboratory exa- 
mination might suggest a use for the crop, and he analysed the fruits at 
the laboratory of the Jardin Colonial The following are the results of 
his research : — 

At maturity the fruit, of the size of a cherry, is neaily spherical, with fleshy peri- 
carp, soft, whitish in colour, translucent ; the odour is nauseating ; when dried the fruit 
is wrinkled, and of a yellowish brown tint. The stone, which has 5 or 6 large meridional 
ribs, pierced at its polar axis, contains several kernels (5 or 6 meridional swellings, 3 or 
4 kernels developed only, although the fruit is originally 5 -celled). 


loo fruits air-dried (0.4* % water in the pulp) weigh 81.1 gm. 

100 stones weigh 30.0 gm. 

100 kernels weigh 5.0 gm. 

Proportion of stone in air-dried fruit 37 ° 0 

Containing proportion of pulp 63 % 

Proportion of kernel in stone, about 30 % 

Or, in the whole fruit ^ 18.5 

The kernel is of a dark brown purple tint, and oily. The outside pulp of the fruit, 
which has an accentuated sugary taste, on analysis gave: water 9.44% — ash a.ifl % 


— nitrogenous matter (1 <7 \ 6.25) 12.1s % — directly reducing mater expressc 1 as 


(1) The fruits are known to be used for making garlands, whence the names ** garland 
tree* ”, “holv tree ”. Different parts of the plant have vermifuge, and vomitive properties, 
which are made use of in some countries. (Ed.) 
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glucose 27 % — reducing matter after inversion, expressed as saccharose 2 . 88 %, or, in aU, 
sugary matter 20.88 %. In relation to the whole frnit proportions are : directly reducing 
sugars 16.91 % — reducing sugars after inversion 1.81 % — total sugars 18.72 % 

On account o! their sugar content, it may be hoped to use the fruits 
of M . Azedarach in the preparation not of a fermented drink, as it appears 
they are fairly poisonous, but of alcohol by fermentation and distillation. 
If thr fermentation is possible, it will yield, in alcohol at ioo° G. I*., nearly 
10 % 01 the air-dried fruit. 

984 - The Sugar Industry in Japan. — Bulletin de VOffice Colonial, Year XII, No. i35> 
pp. 196-197. I’aris-Melun, March, 1919. 

After getting possession of Formosa, where some sugar cane had al- 
ways been grown, the Japanese sent agents to the United States to study 
the sugar industry, and encouraged its development in the island. The 
first refinery was set up in Japan in 1896 ; at present there are 8, capable 
of turning out 1 300 tons per day. The chief market is China, where Ja- 
panese sugar is gradually supplanting that of Hongkong. 

The principal development centre is Formosa (Jofiwan), in ^hich 
government assistance is most in evidence: the employment of experts, 
the setting up of scientific establishments and the loaning of machinery ; 
and the production there rose from 60 000 tons in 1902 to 75 000 in 1906 
and 406 000 in 191b. The first sugar factory was built in Formosa in 1900 ; 
at the piesent day there are 37 factories with a capacity of 27 240 tons 
of cane per day. 

985 - Method of Identifying Dried Sugar Beet and Mangels. — stan^k, v., in Znt- 

schnft fur Zuckenndustnc in Bohmen, Year Xt,ll, No. 6, pp. 291-293,2 tab. Prague, 
March, 1919. 

It is known that the dry matter of sugar beet contains less ash and 
much less alkali and nitrogen than the dry matter of fodder beet. The 
author has sought to establish, by determining the ash content, a means 
of distinguishing dried sugar beet and m .ngels. 

The material is dried and pounded in a porcelain mortar ; 7 to 10 gm. 
of the pow r der thus obtained is weighed out, desiccated and burnt ; the a§h 
is weighed, dilute cold hydrochloric acid added, filtered, and then the in- 
soluble residue is dried and calcined. In this way the weight of total ash 
is determined, and that of ash iasoluble in hydrochloric acid and also 
that of ash soluble in the acid. 

On analysing sonic samples of known origin, the author obtained 
the following data for the above three quantities (as percentages) - 
sugar beet 3.59 - 1.24 — 2.35 ; yellow mangel : 5.94 - 0.84 5.10 ; 
td : 6.50 — 0.28 - b.22 ; white half-sugar beet : 4.67 - — 1.34 — 3*33; 
red mangel : 7 Ah, - - 0.87 — 6.82 ; white half-sugar beet : 5.50 — 
0.19 — 5.31 ; sugar beet : 2.40 — 0.12 — 2.28. 

It will be seen that the dry matter of sugar beet contains from 2.28 
to 2.^5 % of ash soluble in dilute hydrochloric acid ; that of half-sugar 
beet from 3.33 to 5.31 %, and that of mangel from 5.10 to 6.82 %. 

Hence, it is possible, on the basis of these data, to distinguish mangel 
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beet from sugar beet when homogenous material is being dealt with. 
A content of soluble ash varying around 3 % would indicate a mixture 
of mangel and sugar beets. 

986 * Flour Mills in China. — Chang, Y. I,., in Bulletin iconomtjue de l'lndochine t Year 
XXII, No. 13 p. 113. Hanoi-llaiphong, January -February, ioi 9 - 

Wheaten flour is used plentifully in the North of China. It was 
obtained first by primitive methods, and it is only since the last 20 years 
that the first flour mills made their appearance, first at Shanghai, then in 
other towns in China. The flour manufactured by Chinese methods is still 
used in large quantities, but that produced in the flour mills shows in- 
creased popularity as a result of its better quality. It is estimated that 50 
to 60 million dollars worth < f flour is produced in the flour mills of 
Shanghai alone per annum. 

Although the silk and cotton spinning mills (1) are mostly owned and 
managed by Europeans, the flour mills aie almost exclusively Chinese ; 
now, a certain amount of competition with Japanese flourmills is beginn- 
ing tu be felt. 

There are at present more than 36 flourmills, large and small, in China, 
at Shanghai, Nanking, Wuhu, Hankow, Chinang, Tientsin, Pekin, Wusieh, 
Tsichow, Kaoyuei, Chinkiang and Tsinkiang ; it is reckoned there are 17 at 
Shanghai, 3 at Hankow, 5 at Wusieh, and one or two in the other localities. 
The 17 flourmills at Shanghai could supply 70 sacks of flour per day , but 
the majority do not work at night, and when the demand is scarce, they 
even cease work, only starting up again when market conditions are once 
again favourable. 

The flourmills can obtain in China all the wheat that they require. 
According to moderate estimates, China produces annually 26 0000 000 me- 
tric quintals of wheat, grown chiefly in the north, particularly in Manchuria. 

Compared with the total produce from the flourmills, the sum total of 
the flour exports is insignificant. In 1914, the exports were only 339 839 
taels, and those of 1910, which rose to 9 01b 589 taels seem to have been an 
exception. As a general rule, China is still obliged to import flour in a 
considerable quantity, and with her immense population, she ought to be 
able to provide work for many more flourmills than are now in existence. 

Most of the flour exported from China was sent to Japan for Japanese 
consumption or re-exportation to other countries. As a result of the lack 
of shipping facilities, Chinese merchants have not been able to export 
direct, and the strade has, therefore, passed into the hands of the Japanese. 

The latter have not only seized the export trade to other countries, 
but also to other districts of China, such as Foochow, Svatow, Canton, etc., 
which are connected with vShanghai by J apanese lines. It is significant that 
they trade with their clients *at a month from sight, whilst the Chinese mer- 
chants, through lack of money, require immediate payment. 


(1) Sec No 885 of this Review. (Ed \ 
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In order to stimulate the progress of the milling industry an exchange 
has lately been opened up and an extension of this is under consideration. 

987 - Hydration Capacity of Gluten from * Strong” and “Weak” Flours. — 

Gortner, K . A. (Division of Agricultural Biochemistry, Minnesota Agricultural Experi- 
mental Station) and Doherty, F. H. (Oregon Agricultural College), in Journal o\ 

Agricultural Research, Vol. XIII, pp. 389-416, No. 8, 17 diagr., bibliogr. of 19 works. 

Washington, May 20, 1918. 

It is well known that there are many variations in the baking quality 
(or adaptability for breadmaking) of flour prepared from different wheats. 

The hard spring wheats, especially those of the northern portion of 
the Great Plains area of North America, produce a flour of superior 
baking qualities. To differentiate between these qualities of flour, the 
terms “ strong ” and “ weak ” are used. 

According to the definition adopted by the National Association of 
British and Irish Millers, a wheat is termed strong when the flour is 
capable of making large well piled loaves. In a similar way, W. Jago and 
W. C. J\go (The Technology of Breadmilking , London, 1911) define strength 
of flour as “ the measure of the capacity of the flour for producing a 
puffed up dough and a bold, large volumed, well risen loaf °. 

The authors make a rapid survey of previous work dealing to this 
question, then describe their investigations with a view to determining 
the possibility of a correlation between the baking quality of the flour 
and the hydratation capacity of gluten, and if it does exist, in deter- 
mining its correct constitution. 

They present, in the form of tables and diagrams, the data showing the 
increase or decrease of water imbibition obtained by the immersion of 
weighed discs of gluten, manufactured from carefully selected flours in 
solutions of lactic, acetic, boric, phosphoric, hydrochloric, oxalic acids of va- 
rious concentrations, with or without the addition of 0.005 molecular concen- 
tration of certain salts. In addition to this, they give analyses of flours, 
with determinations of the soluble ash, of specific conductivity of flour 
extract, percentage of moist gluten, percentage of dry gluten, percentage 
of ash in dry gluten, and lastly, the results from baking tests. 

From the complete data, the authors draw the following conclu- 
sions : - 

Although the moist glutens from these flours differ widely in their bak- 
ing quality and physical properties, they are hydrated to almost exactly the 
same degree. The gluten from a weak flour has, in comparison to that of 
a " stiong ” flour, much lower maximum hydratation capacity, because it 
shows a much meaner degree of hydratation when it changes from a “gel " 
to a “ sol ”. 

There are two types of imbibition curves. Dilute solutions of hydro- 
chloric acid and oxalic acid cause the gluten to rapidly imbibe water, 
while, at slightly stronger concentrations of acid, water is actually extract- 
ed from the moist gluten. Dilute solutions of lactic, acetic, phosphoric 
acids make the gluten imbibe water strongly, but stronger acid solutions 
only diminish the imbibition slightly. The hydrogen-ion concentration 
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of the add is not the only factor which influences imbibition, but 
the anion and the undissodated molecules, as well as their relative 
absorption by the protein, must, in all probability, be taken into consi- 
deration. 

The addition of inorganic salts to an acid solution lowers the relative 
imbibition of gluten placed in these solutions. Glutens from the differ- 
ent flours react differently to the addition of inorganic salts. 

The add i nd salt contents are not responsible for the difference between 
“ strong " and " weak ” glutens. 

The supposition that the differences in physical conditions observed in 
glutens derived from some flours are due solely to the presence or ab- 
sence of a double electrical layer round the colloidal particles, is not consist- 
ent with the facts recorded in this paper. A “ strong ” gluten appa- 
rently differs from a “ weak M gluten even at the isoelectric point. 

There is an intrinsic diffeience between the glutens derived from the 
weak and strong flours. The physico-chemical properties of the glutens 
from the various flours are not identical, and they would not be identical 
even if the flours had originally the same acid and salt contents. 

The difference between a strong and weak gluten is apparently simi- 
lar to that which exists between a nearly perfect colloidal gel with very 
pronounced physico-chemical properties (such as pertain to ennilsoids) and 
a colloidal gel, in which these properties one much less marked. The au- 
thors suggest that these differences may be due to the size of the gluten 
particles, and that at least some of the particles comprising the weak glu- 
ten may be nearer the boundary between the colloid and crystalloid 
states of matter, than is the case with the strong glutens. 


988 - The Use of Lime Water in Breadmaking. — See No. sn of this Review. 


980 - Chemical Analysis of Wheat Flour Substitutes and of Bread Made with these 
Substitutes. — 1 ,E Clerc, T. a. and Wkbsleng, H.L., in U.S. Dept. Agr. Bulletin , 
No 701, pp. 12, 7 pi. Washington, Sept. 20, iqi8. 

All the loaves analysed by the authors were made with mixtures com- 
posed of 75 % white wheat flour, and 25 % substitutes. The substitutes 
were as follows : — 

(1) Poor in proteins and rich in carbohydrates (starch from banana, 
tapioca, colocasia, chestnuts, potatoes, and sweet potatoes). 

(2) Grains and cereals (rice, maize, rye, oats, barley, buckwheat, 

sorghum, millet). « 

(3) Flour from leguminous seeds (beans, peas, chick peas, soya, 
groundnut}. 

(4) By-products (bran, wheat germ, decorticated cotton cake, soya 

cake). 

A series of tables shows a detailed analysis of the wheat flour, of each 
Of the substitutes, and the bread made with the wheat flour alone, or with 
that plus 25 % of each of the substitutes. The analytical data concern- 

[m-tst] 
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ing the different loaves are calculated either on the dry matter or on a 
substance containing 35 % moisture, which makes them comparable. 

All the bread containing the wheat flour substitutes, (except when a 
starch or rice flour is used) were, compared to the bread from wheat alone, 
richer in mineral substances (they varied between 1.28 and 2.19 %); 
the differences between the various loaves with regard to fat content (which 
varied from 1.12 to 9.45 %) were only obvious when the flours from soya 
or groundnut were used ; the number of calories per kg. does not vary much 
fpr the different breads (from 2630 to 3080) ; the protein content varies from 
7 %, when starch is used as a substitute, to 14.9 %, when the soya cake is 
used, and to 15.87 % when the decorticated cotton cake is employed. All 
( the percentages relate to the bread with 35 % moisture. 

The colour of the bread made with these substitutes was more or less 
similar to that of the substitute employed. 

990 - The Oilseed Industry in Italy. — Gbrvaso, O., in Comxtalo naxionale per It tariff* 
doganah e per i trattati di cpmtnerdo , Ufficto tecnico per Vagricoltura e le Industrie 
agranc, Part pp. j <-3 , Rome, 1919 ^ 

In addition to olive oil, Italy produces notable quantities of edible 
oils from oleaginous seeds (220 000 to 230 000 quintals per annum), but these 
seeds are largely imported from abroad. 

Amongst the home-grown seeds which are used for the production 
of edible oils, it is important to note in th<* first place those from colza 
and rape, the cultivation of which has a certain importance in the 
northern plains of Italy, not exceeding 000 to 40 000 hu. and serving 
chiefly as iodder; the oil produced prob ibly does not exceed 20 000-30 000 
quintals, and it is principally required tor the cheese .trade. 

With the exception of linseed, the oil of which is used as food only in a 
few parts of North Italy, the groundnut is also cultivated in Italy and has 
spread to a certain extent in the provinces of Naples and Salerno. The 
extension of this crop is impeded by the fact that it necessitates irrigation 
or at least frequent rainfall, as it now stands, the production is limited to 
a few thousands of quintals. Lastly, oil is also extracted from maize seeds, 
from nuts and from grape pips. Under the prevailing conditions of Ita- 
lian agriculture, the cultivation of sesame, of sunflower, poppy, and soya 
are of little importance. It can be estimated that the total quantity 
of edible oils extracted from oil -seeds grown in Italy does not exceed 
50 ooo-bo 000 quintals. 

The quantity of edible oils made in Italy from oil seed imported from 
foreign countries is much more important. According to information 
furnished by the manufacturers, there are in Italy 6 factories of some im- 
portance which use in all 400 000 quintals of oil seeds (chiefly groundnut 
and colza); 4 other small factories which use 20 000 qtls. of seed groundnut 
and sesame), and lastly the small maize oil factories (germs of maize grain) 
which should preferably be termed oilcake factories, their final object being 
to manufacture oil cakes from maize destined for cattle feeding. The aver- 
age oil produced from oil seeds is calculated at 40 % of the weight, so that 
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the total product is estimated at 160 000-170 000 qtls. of which 
120 000-130 000 is intended for human consumption. 

Including the above mentioned oils (nuts, grape pips, etc , and a cer 
tain quantity of linseed oil destined for edible use), it can be presumed that 
the quantity of edible oils manufactured in Italy, either with home grown 
or imported seed, amounts to about 180 000 quintals. 

The oil cakes must be considered as a very important by-product of 
the oil-seed industry (1). 


Trade in oil seed cakes 


\ arictles 


It than 
mtput 

Imports 

Exports 

Amount 
destined for 
consumption 



quintals 

({Uinta Is 

quint ds 

quintals 

Groundnut 


5 000 




5 000 

Copra 


000 

OOO 

— 

65 000 

Colza 


go 000 

- 

— 

Qo 000 

l,in«*eed 

| 

2 50 OOO 

— 

— 

2 *)<) 000 

Castor oil 


I OO OOO 

— 

- 

IOo 000 

Sesauie 

1 

140 OOO 

20 OOO 

IOO IOO 

Oo 000 

Maize 

I 

qo OOO 



— 

qo 000 

Sundry . . 

• • 

20 OOO 

20 OOO 

— 

40 000 


1 otals 

7 30 060 

70 OOO 

IOO OOO 

700 000 


Such are, according to the information furnished by the manufacturers, 
the average amount** of oil-seed cakes produced and consumed ’it Italy for 
the feeding of cattle and as manures. With the exception of the oilcakes 
obtained from castor oil, the oil of which is not edible, and of linseed 
cake the oil of which is destined only in '-mall quantity for alimentation, 
and of that of copia, the oil of which is only intended partly for the 
production of butter substitutes and oil, the industry of edible oils from 
oleaginous seeds produces about 300 000 quintals of oil cakes. 

The figures above-mentioned demonstrate that the oil industry 
has become very important in Italy, which is an important olive-oil 
producing country That signifies that the industry lias such elements 
of vitality and success, that it can exist side^by side with the agricultural 
olive oil industry properly so-called 


(1) See Intfrnational iN&TtTtTTi: of Aomen TURK The International Moiemcnt of 
Concentrated Cattle Foods No. 1 and following issues {Ed ) 
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991 - Fat and Oil Industry in Russia. — instttut CoUmai d* Marseille, Bulletin des 

Matteres grasses. No. i, pp. 32-35* Paris 1819. 

From the Russian Chamber of Commerce at Paris, the following infor- 
mation with regard to animal and Vegetable fats and oils has been received. 

Butter. ~ The annual production of butter increased to 9 million poods 
(1 pood — 3(1.07 lb.) in 1913, according to the reports based on the transport 
data for this merchandise on all the railroads in Russia. In addition to this 
amount, and during the same year, 4 770 000 pcods were exported to other 
countries, and the home consumption was 4 230 000 poods ; the pro- 
duction of butter during 1917 was registered at 4 500 000 poods, owing to 
the considerable diminution in the butter output in Siberia, the principal 
seat of this industry, where frc in 6 000 000 poods, the usual rate of produc- 
tion, it fell to 3 500 000 poods during 1917. In the same way, butter pro- 
duction in European Russia is also on the decrease : from 3 million poods, 
it has fallen to 1 million 

jptf/s from pig, 01, cou> and sheep.— It appears that there are no sta- 
tistics of the production of fats in Russia The fats from the sheep, cow. and 
ox are used locality, as much in the small refineries as in the soap works 
which employ fats as raw material, with the result that these fats have 
escaped the transport statistics. In any case it can be approximately 
estimated for the year 1917 at 7 500 000 poods, basing the estimate on 
the fact that the legislative areas in European Russia alone ought to have 
supplied b million poods of fats during the year mentioned. 

On the other hand, Siberia and Turkestan should supply about 2 500 000 
pot ds, consequently, the total sum of the production of ox, cow and sheep 
fats should give 7 500 000 poods, the higher figure noticed. The production 
of these materials m 1913 was 7 500 000 poods, and as there is no reason to 
count on any reduction the same figure can be definitely taken for 1917. 

Sun fowcr oil . — Sunflo\er seed cake has been hithero exported, and 
from the statistics on hand, the amount of this oil produced in Russia can 
be estimated, since, 100 poods of sunflower gives on an average 4 2 poods of 
oilcake, 23 poods of oil, and 35 poods of husk. 

During the year 1913, 20 million poods of sunflower cake was 
exported , consequent^ the total quantity of seed which lias served for 
oil fabrication has been about 45 million poods, and this has produced about 
11 millions poods of oil. This figure has been confirmed by the rail transport 
statistics. In fact, according to these statistics, during 1913, 10 million 
poods were exported from the supplies of Kouban and of the Don, as well as 
the legislative areas of Saratof, Voronege, and Tambof (the principal centre 
for the culti\ ation of sunflower and the production of this oil) ; if to this 
is added that transported by water from the legislative area of Saratof, 
which has escaped the rail transport statistics, and that used for home con- 
sumption (11 million poods), the figure quoted alone is easily reached. 

On the other hand, this figure for the annual production of sunflower 
oil is likewise confirmed by the data concerning the general crops of sun- 
flower in Russia On 1912 the harvest rose to 44 y 2 million poods ; in 1913 
to 42 million pcods , in T914 to 50 million poods ; as to the production of 
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sunflower oil in 1917, it ought hardly to have exceeded 9 million poods, as a 
result of the probably bad harvest in the legislative area of Saratof, of 
Tambof , and in part of the legislative area of Voronege. There is equally 
a reason to discount a certain amount owing to the difficulties of manu- 
facturing under the present circumstances. 

Lmsecd oil . - In order to estimate the production of linseed oil, the 
statistics of the export of linseed cake to foreign countries should be 
made use of, as they undergo the same fate as the sunflower oilcakes 
(they aTe almost entirely exported), vhile 100 poods of linseed give 
70 poods of cakes, and 28 poods of oil. During 1913,11800000 poods of 
linseed cake was exported. 

Consequently the total weight of linseed produced in Russia rose 
to a level of 17 million poods, which has given 4 700 000 poods of lin- 
seed oil. 

The estimated output of linseed oil in 1917, in spite of the prohibition 
of exportation of linseed, should hove reached 3 million poods. 

This reduction ought to be attributed to the fact that part of the dis- 
trict in which the linseed has been cultivated was invaded by the enemy 
and also to the fact that there was a certain decrease in the linseed sown 
in the interior of Russia. 

Hemp oil. • — If the exports of oilcake can prove useful in calculating 
the figures for the production of linVed oil and sunflower oil in Russia, 
it is not possible to ascertain the amount of hemp oil, seeing that a large 
part of the hemp oil cakes is consumed locally, and cons*\juently does not 
appear in the statistic reports. During 1913, 3500000 poods of hemp 
cake w ere exported. Now, 100 poods of hempseed produce on an average 
75 poods of oilcake and 22 poods of oil. The minimum quantity of hemp 
oil, based on the oil cake export figures, ought then to be n million poods ; 
but in reality, the oil produced is very much more. According to agricultural 
statistics, the total area of land used for hemp plantations was 543 000 
deciatines (1) , and as a result the total harvest has been i(> million 
poods. If the 3 million poods necessary for seed, and 1 million poods ex- 
ported to other lands are deducted, there remains for the manufacture 
of oil, 12 million poods of hemp seed, and this should produce 2 500 000 
poods of oil. 

CotUm oil. - The amount of cotton oil manufactured in Russia can be 
calculated from to the crop of ginned cotton, which, for the last few years 
is shown as follows : 

1912 * • • 13 million poods 

14 million poods 

1911 27 million poods 

iyx5 27 million poods 


(1) 1 dectaitne = 1.09 hectares * 2.70 acres. {Ed.) 
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Assuming that 2 poods of cotton seed give i pood of ginned cotton, 
the total quantity of cotton seed can be estimated thus : — 

26 million poods in 1912 

28 » » » 1913 

34 * » » 1914 

54 * » » 1915 

The proportion of oil produced from the seed is on an average, 50 %, 
and taking this figure as a basis, it can be concluded that theoretically the 
quantity of cotton oil produced in Russia for the season 1916-17 would 
have been 7 million poods. For the year 1913 in which the harvest amount- 
ed to 28 million poods, the manufacture of oil reached 4 200 000 poods. 
But, certainly, as facts show that there were some seeds of bad quality, and 
that part of the crop w*as used as cattle food, the true amount of produc- 
tion of cotton oil should have been 5 500 000 poods for the fiscal year 1915-16 
and 3 million poods for the fiscal year 1913. 

The production of cotton oil during 1917 will not have exceeded 3 mil- 
lion poods, because of the decrease in the area sown which was abouf 50 % 
as compared with 1916. 

Soya, olive, coconut, anil palm oih. - All these oils were, before the 
war, entirely imported from abroad ; in the year 1913, the importation of 
these oils amounted to 700 000 poods. Coconut oil is, however, manufac- 
tured in Russia with imported copra ; during 1913 the importation of 
copra rose to 4 million poods ; which produced 2 500 00 poods of coconut 
oil. At the present time owing to the war, import into Russia of all these 
oils, including copra, has completely > topped 

Other oils - - Mustard, rape, colza, etc. — During 1913, 9 500 000 poods 
of oilcake from all the oleaginous seeds were exported ; from this amount, 
I 500 000 poods of copra oilcake must be deducted, as well as 1 million 
poods of cotton cakes ; which leaves for mustard, colza, rape, and other 
oilcake a total of 7 million poods. As the employment and consumption 
of these oilcakes in the home country is very small, the quantity oi exported 
oilcakes can be taken as equal to the true amount of production of 
the oils from these species. Now, 100 poods of mustard, rape, and colza 
seed give about 70 poods of oilcakes, and 20 poods of oil. Combining 
these facts with the exportation of 7 million poods of oilcake from these 
species, the production of these oils can be estimated at 2 million poods. 

The production in the year 1917 ought be similar to that in 1913, 
that is to say, 2 million poods. 

General situation. - If a general survey is made of the production of 
all the vegetable oils, for the year 1913, a total weight of 25 700 000 poods 
will be arrived at. 

A comparative table of the annual production, imports and exports 
of fats (Finland excepted) is given below (p. 1003). 

According to the statistical Teports, the number of oil works in Russia 
in 1913 was 455 ; out of this number, 307 large factories produce 
rS 500 000 poods of oil per annum ; 148 other less large factories 

[MIJ 
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Production, importation and exportation of fats and oils in Russia 
in 1913 and 1917 (in thousand of poods). 




1913 



1917 





Balance 




Balance 


Pro- 

Impor- Expor- 

lor 

Pro* 

Impor- 

Expor- 

lor 


duction 

tation tatioo 

consum- 

ption 

duction 

tation 

tation 

consum- 

ption 

Butter 

Fats from pigs, cattle and 

9 000 

90 4 700 

4330 

4500 

— 

— 

4500 

sheep . . 

7 000 

2 510 30 

9980 

7500 

— 

— 

7500 

Total of animal fats . 

Oils : 

16 Sift 

! 

t 699 4 T 99 

! 

1 

14 319 

1 * 999 

— 

— 

IX ••• 

Sunflower 

1 1 000 

— ! 24°' 

10 760 

9 000 

— 



9 000 

I,inseed 

4 7 °° 

— | 2f)' 

4674 1 

3 000 

— 

— 

3 000 

Hemp . ... ... 

2 500 

— 1 6 

2494 

2 500 

— 

— 

2 500 

Cotton . 

3 000 

J 

3 000 

! 3 000 

— 

— 

3 000 

Soya 

— 

235 — ' 

j 235 


— 

— 

— 

Olive 

Coconut 

* ! 
0 

0 

i 302! — 

1 , 1 

, 2 °5 — \ 

1 3°2 

! * ! 

! — 1 

— 1 

— 

— 

Palm . 



; 2 705 

i ~ 

— 





Other oils . . ... 

2 000 

| - io 3 j 

1 807 

1 000 : 

— 

— 

1 000 

Total of oils . 

35 T 09 

74 *j 495 

_ 

*5 9 Tl! 

; 1 

18 509 

— | 

j 

18 599 

General totals . 

4 * m 

3 34 * 5 *55 

! • ! 

1 

49 * 87 i 

I 1 

39 599 

i j 

1 

j 

39 599 


have not furnished exact details concerning their production. However, 
if the approximate amount from these latter factories is established, and if 
it is noted that the production from 307 oil works is doubtless diminished, 
it can be concluded that the general amount of vegetable oil in Russia fixed 
at 25 million poods is exact and corresponds to the identical production. 
Taking the principal centres, the despatch of vegetable oils by rail during 
the years 1912-1913-1914 was, for 25 legislative areas and provinces, 
14 080 000, 16 319 000 and 14 432 000 poods respectively. These figures 
do not include the transport of cotton oil, the production of which can be 
estimated at 3 million poods. 

992 - Fats and Oils in Bulgaria. — K. B. in the Rev*e de Chimie Industries , Year 
XXVIII, No^ 3 27, pp. 94. Paris, March 1919. 

The annual consumption by Old Bulgaria of edible oils reaches 
3400 tons, of which 2400 is imported; in addition to this the industry 
uses 800 tons of fats and oils, 600 of which comes from foreign lands. 

The indigenous production of oil-seeds is gfeater than the consumption, 
but, because of the defective and rudimentary treatment of the oil in the 
country, it is usual to export the seeds, so that oil produced by the native 
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industry is insufficient for the home consumption ; the plant and methods 
of work should be improved. , 

The only soap factory which has worked without interruption since 
the war is that at Kostinbrod, where bone fats are extracted. The supply 
for the army in 1917-18 amounted to 288 842 kg. of glycerin, 1500 kg. 
of lubricant oils for automobiles and 19 000 kg. of leather fats. In 1916-17, 
the soap production was 384 866 kg. 

993 - Rubber Seed OIL — DUB 09 C, A , in Le Caoutchouc et la Gutta-Percha, Year XVI, 

No 183, pp 9785-9786. Paris, May 15, 1919- 

One litre of rubber seed weighs 364 gm. and contains 52 % oil and 6 % 
water. The oil is a pale yellow liquid, with a smell similar to that of 
linsted oil, and the following are its physical constants: Refractive index, 
1472 , saponification number, 1919 , iodine number, 1308 ; Reichert- 
Meissl number, 0,30 ; Hkhner number, 95.37. 

Tins oil can be utilised in a soap-making, in the preparation of oil 
paints, varnish, and burnt oils ; it can also be employed in the manu- 
factures of oiled papers and fabrics for use as substitutes for window 
glass. 

The author has tried it for the preparation of artificial materials, 
and has stated that it behaves in the same way as linseed oil, and gives 
good bh j ck imitations. 

994 - Grape Oil from the Canadian Vine ( Vitis hederacea). — Boiiettmo deii'Asso- 

ciazione italmna Pro ptantc medic malt, at omatiche cd altre utih , Year II, No 4, pp. 56-59. 

Milan, April, 1919. 

The Canadian Vine (Parthenous&ns quinqncfolm Planch. — Vitis 
hederacea Ehrh.) a native of North America, is very well known throughout 
Europe as an ornamental plant. Proiessors S. FaCRini, and G. Dorta 
have* made a study of the fruits from the point of view' of their oil content 
with the following results : - 

Composition of the fruit: Grape stalks 15 6 ° t ; grapes 84.4 %. 

Chemical compositions of the pulp and skin* (oi fleshly gathered fruits) : — Water 3.30 %; 
crude protein 20.11 %; fibre 11.26 %; ash o 18 %; nitrogen -free extiact 24 15 %. 

Chemical composition of fresh air- dried seed : Water 13 05 , crude oil 11 80; fibre 18.00; 
ash 5 22 ; phosphoric anhydride in the ash 2 u: protein 12 68 ; nitrogen-free extract 39.27 %. 

Oil extracted from the pips. —The oil obtained from the pips 
carefully separated from the pulp by pressure and extraction by means of 
solvents, is liquified at a normal temj>erature and has a green or dark yel- 
low colour with a smell similar to nuts, and a sweet and agreeable taste. 

They possess the following characteristics : 

Sp. gr. at i5°C — 0.9215; refractive index n *5 — 1.4778; saponification number 
189,2-189 6; iodine number 131.4-141,6; fixed fatty acids 93,97 %; volatile fatty acids nil; 
non saponificable 144 % 

Characteristics of the fatty acids: Iodine number 144.6; mean molecular weight 281 .2; 
iodide number of liquid fatty adds 148.8-149.9. 

The solid fatty acids in the oil from the pips does not exceed 3 % ; 
they melt at a temperature of 57,6° C. and their average molecular 
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weight = 261.4 ; they are composed of palmitic? acid ; no stearic add has 
found. The liquid fatty acids are composed of oleic and linoleic adds. 

Oil extracted prom the pulp and skin. - -The oil from the pulp 
and skin obtained by pressure or by means of solvents is olive green with 
an agreeable odour, and has an astringent taste. At a normal temperature 
it forms a mass of buttery consistency with a crystalline appearance; 
it bleaches quickly and turns rancid in the air and light. Its character 
istics are: — 

Refractive index, 1.4722; saponification number, 192. 3-193. 3; iodine number, 90.3; 
fixed fatty adds, 94 %; volatile fatty adds, nil; Non saponificable ditto 1.67 %. 

Characteristics of fatty adds : Iodine number, 91 4-91.6; mean molecular weight, 278.8; 
iodine number of the liquid fatty adds, 110.2. 

The solid fatty acid content of pulp and skin oil is about 10 % and 
consists of palmitic acid. The liquid fatty acids are oleic and linoleic. 

Conclusions. - These researches show that the grape in Canada con- 
tains 2 kinds of oil ; in the pip, a oil liquid at the normal temperature, 
belonging to the group of semi-drying oils, containing a large amount of lin- 
oleic acid ; and in the pulp and skin, an oil of a buttery consistency, that is 
to say, containing a greater quantity of solid fatty acid and, amongst 
the liquid fatty acids, a preponderance of oleic acid, but only a small 
amount of linoleic acid ; thi*> fact does not occur often in the composition 
of other fruit 011 a single plant. 

995 - Oil Of Fenugreek. — Wunschendorff, 11. E. (Chef de travaux ^ la Paculte de Me- 
dicine d’ Alger), in the Journal de Pharmacie ct de Chimie, Year HI, S. 7 , Vol. XIX, 

No. 11, pp. 393-398. Paris, June 1, 1919 

The seeds of fenugreek contain about 7 % of a bright golden yellow 
oil with a disagreeable taste and smell, characteristic of drying oils. It does 
not give the elaidin reaction. Spread thinly on a glass plate, it solidifies 
rapidly and gives a fine golden yellow varnish, insoluble in ether. 

This oil dissolves in ether, benzene, sulphide of carbon, and petro- 
leum ether ; in cold, absolute alcohol, only at 1 in 20, but if heated, a 
larger proportion dissolves ; acetone only partly dissolves it. 

The following is a list of the general characteristics : 


Density at 15 0 C 

0.9471 

Acidity . . 

3.20 % 

Refractive index 

1.4771 

Solid fatty acids . . . . 

92.90 » 

Deflection in oleo-refractometer 

43 ° 

Volatile fatty acids . . 

1.50 » 

Saponification index 

189.5 

Unsaponifiable matter . . 

6.90 * 

Iodine number 

MaumbnL Index 

137.8 

98 9 ° 

Phosphoric anhydride . . 

0.55 » 


The oil has a 6.25 % lecithin content and a 0.50 % phytosterin 
content. 

The chief fatty acids are linoleic and palmitic ; the linoleic and oleic acids 
exist in much small proportions. 

Phytosterin melts at 132. 5°C., and its acetate at i3i°C. 
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996 - The Oil of CeratothBca sesamo/des. — Richards, Bolton £., in Tht 

Analyst , Vol. XlylV, No. 120, pp. 233-234. I<ondon, July, 1919. 

The seeds of Ceratotheca sesamoides, which very closely resemble 
those of Sesamum tndieum, are reddish brown in colour, and a little larger 
than the latter. 

The author after examination of a specimen which came from the Gold 
Coast, and which w as known there under the name of “ Bunqu ” ma- 
naged to extract from the seeds by the aid of petroleum ether, 35.47 % 
of pale yellow oil. The following analytical figures were obtained : — 
saponification value 190.20 ; unsaponifiable matter 1.53 % ; iodine value 
110.60; refractive index at 40° C (Zeiss) 59.60; free fatty acids 0.63 %; 
specific gravity 0.9163. 

This oil is edible and with its low fatty acid content it is specially 
adaptable for use in the manufacture of edible oils. If the seed could be 
collected in sufficiently large quantities, the oil would doubtless be of com- 
mercial value for use in the manufacture of margarine, etc. 

997 - Experiments on the Use of Wood Oil and Candlenut Oil in Soap-Ma(lng.~- 

IIeim, 1'. and Df.lhotel, 1 C., in Bulletin de I'Office colonial. Year XII, No. 1 35, 

pp. j 71-177. Paris-Melun, March, 1919. 

1 . Wood On*. - Wood oil (Aleurites cordata Mull. Arg.) the “ Cay 
trau ” "Cay dan son” of the Tonkinese, cultivated or wild in Annam 
and Tonkin supplies from its seed kernel a dry oil which is in current use 
in China, and called in English trade Tungil, China Wood oil or simply 
Wood oil. It is a colourless or pale yellowish oil, without smell, viscous, 
and used in Indo-China as lacquer oil. 

From the kernel a pale yellow oil is obtained by cold pressing and 
a dark brown oil by hoi pressing. 

These distinctly drying oils, do not solidifiy in the cold. Although the 
predominant drying qualities of wood oil seem to indicate useful 
characteristics for the preparation of oil for pictures or for varnish or to 
obtain plastic materials analogous to linoxin or gum oils, it ought to 
be experimented with in a soap factory. The type of drying oil — linseed oil 
(with which wood oil is called to compete with more and more) — is 
generally used for oil paint and plastic materials ; it is used on a fairly 
large scale in the manufacture of soft soaps, especially in the North 
of France, and in Belgium. In conjunction with linseed oil, wood oil 
seems " a priori ” appropriate to the manufacture of potassic soft soaps, 
and tliis has been investigated by the anthors. 

The sample with which the experiments were carried out had a light 
amber colour, and possessed a faint odour of rancid oil ; it resisted cold 
and dried readily; its density at 15 0 was 0.939 and its saponification 
number was 206. The researches showed that wood oil is saponified a 
little less easily than linseed oil, that it cannot be used alone in the 
mamifacture of soft soap of normal yield but that it could be used in 

(x) For Aleurites and their oil, sec R., Apr., 1QI2, No. 6() ; R. t Die., 191:, No. i r 9; 
/?., Oct., 1914# No. 8 ‘>o; R., May, 1017, No. 436. (Ed.) 
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making summer soft soap to a large extent by mixing the linseed oil in 
considerably larger quantities with it. The experiment made in this way 
used 70 % of linseed oil and 30 % wood oil. 

If the production of the seed increased to a larger and more regular 
extent inlndo-China it would be possible to extract from the seed in 
the second heat pressure, a brown oil, as manufactured in Japan. The me- 
thod of extraction used by the Tonkin natives, leaving a considerable 
proportion of oil in the oilcakes, would make it possible to utilise for the 
soap making this brown oil from the second pressure, as oil for paintings 
and varnish. 

Candlenut oil. - “ Indian Walnut " or " Candle nut " Aleurites 
triloba Forst = Al. moluccana Wild), the “ Cay-lai ” " May-ly " of the 
Tonkinese, yelds at Tonkin and in Annam an exceedingly dryng oil, 
used, in the same way as wood oil, as lacquer oil. Cooked in the usual 
way, candlenut oil will give a dryng oil comparable to burnt wood oil 
and superior to linseed oil, from brilliance and drying qualities. 

Candlenut oil can be used in a soap factory just like wood oil. 

The oil with which experiments were made was straw coloured; 
density 0.928 ; saponification number 193 , it had a faint 1 rancid odour, 
and dried rapidly. 

The results of these experiments indicate that candlenut oil would 
doubtless make a summer soft soap, but that is preferable to have a more 
easily saponifiable and transparent type of soft soap fori he final product 
by mixing this oil with linseed oil or with other " hot-drawn " oils in order 
to make an oil adaptable for this purpose. A11 experiment made with 50 % 
candlenut oil and 50 % linseed oil ga\ e a translucid soap of good 
consistency. 

An experiment for the manufacture of a hard mixed sodium soap from 
candlenut oil and coconut butter has been made with 50 % of each of 
these two materials. This mixed soap is more difficult to obtain than 
coconut soap, but it is of good selling value ; it is yellowish white, and 
lathers sufficiently even in salt water, and is much less hard than coconut 
soap. To obtain a firmer soap and of higher value, it would be necessary to 
decrease the proportion of candlenut oil, and to employ, tor example, a 
mixture of 80 parts coconut butter and 20 parts candlenut oil. A soap 
would thus be obtained which would have similar qualities to those of 
coconut soap, and it would be more soft. 

Summary. — Wood oil and candle nut oils can be used in soap fac- 
tories : — 

(1) mixed with "cooked" oils usually used in making potassium 
summer soft soap , the proportion of these oils in the mixture rising from 30 
to 50 % according to the quality of the soap. 

(2) mixed with coconut butter, in proportions of about 20 to 30 % 
for the manufacture of hard soaps (sodium). 

998 - The Fat Industry. — See No. 188 of this Review. 
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999 - The Use of Rioe Bran in Italy. — I. Menoki, a., noveixi n. and Fqa, c. (Con- 
corso per Tutilizzazione della lolla di rlso) in II Giornale di Ri$icoUura , Year XX t No. 3, 
pp. 34*39. Vercelli, March 31, 1919; II. Scurti, F. and Zay, C.E. Distillazione della 
lolla di riso con acldi condensati per la preparazione di solvent! ddl’acetilcellulosa, in 
Le Staxioni spcrimentah a»rarie ttaUane, Vol. 1 , 11 , Part. 5-6, pp. 278-290. Modena, 1919. 

I. The utilisation op rice bran. — The Co-operative Agricultural 
Consortium of Novara opened in 1917, under the auspices of the Italian 
Ministry of Agriculture, trials relative to the utilisation of rice bran. 
The Examining Commission (consisting of the authors of the article) 
publishes its analytical report which briefly describes the proposed 
methods, the principal points of which are as follows : Utilisation of the 
husk chiefly as fuel ; direct use, or after trituration, or mixed with sawdust 
or with other fuel, and cementing materials to make an agglomerate ; this 
method surmounts the difficulties of transport of the large and bulky 
raw material and the increased price of buquetting. 

The Firm Marucchi and son of Florence, suggests that the following 
be obtained - 

1) combustibile agglomerates with peat, and husk, after pulveri- 
sation of the latter or treatment with limewater and the breaking up 
of the peat ; 

2) insulating agglomerates always with the broken up turf ; 

3) imitation wood for flooring and insulating agglomerates by means 
of breaking up the husk and mixture with the peat turf or cellulose extracted 
from marsh grass, or husk treated with limewater. 

The Firm Ernesto Pulkse of Venice, has proposed the use of the 
husk for the extraction of cellulose by two methods : — a) maceration 
with lime ; h) digestion in soda solution. 

The Firm Vigino and Olmo of Vercelli obtained by distillation of 
the husk acetic acid and acetone — combustible agglomerate of husk, 
of carbon and of lignite - tar - - gas ; it has, what is more, suggested its 
use for the extraction of filter carbon, and also of silicates. 

Here are still other proposals : — to use the husk for dry distillation 
to produce gas, carbon, and various condensable products (acetic acid, 
methyl alcohol, tar, etc.) ; to distil the husk with sulphuric acid, in 
order to obtain acetic acid, furfural, and a carbon residue ; and to use 
the sulphuric acid residue for the manufacture of superphosphates ; this 
method, investigated by M. M. Scurti and Zay (Agricultural Chemistry 
Station at Turin) is described later. 

II. Distillation of the rice husk with condensing acids to 
prepare acetyl-cellulose solvents. — With hydrocellulose (1) after foll- 
owing various proceedings, acetyl-cellulose is prepared, (2) which replaces 
celluloid and possesses the superior advantage of as well inflammability 
and slow burning capacity, and can be U 9 ed, for example, in the making of 
films, leather paper, impermeable materials, etc. It is used now for the 

(1) Celluio^ submitted to hydrolysis; this should be with moderation to avoid 
friability 

(2) Usually a mixture of cellulose tri-ancl quadii- acetate 

[*••] 
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preparation of imitations of horn, ivory, coral, amber, shells etc. ; and in 
printing and preparing of textiles ; in the electrical industries and in the 
preparation of indiarubber, etc. 

That which hinders the extension of the use of acetylcellulose, is the 
lack of appropriate and not too costly solvents. To remedy this, the 
authors have made experiments and suggest the distillation of rice husk 
with sulphuric acid as a means of collecting furfural, which, for certain 
applications of acetylcellulose seems to be the most appropriate solvent. 
Rice bran (in Italian “ lolla ", “ guscio ” “ 01 pulone di riso ") has, on an ave- 
rage the following percentage composition : Water 9 ; fats (ether ex- 
traction) 0.5; raw protein 3.5; cellulose 42; ash 18; nitrogenfree extrac- 
tions 27. These last arc composed of pentosans (about 17 %), amyloses, 
dextrins, tannins, etc. The high content of cellulose (digested with 
difficulty because it is connected with the hemicellulose by ethereal 
combinations), and of ash (rich in silica) makes the rice husk harmful to 
cattle; it causes irritation in the intestines in such a way that its ad- 
dition to other foods is considered a mistake, and the best use to which 
it has been put until now is as lacking material. 

On distilling rice husk with sulphuric acid mixture of furfural (due 
to the decomposition of pentosans) and oi volatile fatty acids is obtained. 
The rate of reaction depends largely on the concentration of the add 
as shown in these data: — 


( Acetic atiil 
Yid cling ’ Formic add 
f Furfuttfl. . 


Sulphuric acid coiiccutr *tion 


20 % 

*5 % 

30 % 

35 % 

40 % 

45 % 

[ 50 % 

2.00% 

2 - 43 % 

3 .i 8 % 

8.62% 

8 - 3 i% 

8 . 52 % 

8.85% 

O.4O 

0.57 

o -57 

0.78 

1.09 

O.63 

O.65 

6.60 

8.10 

9.01 

8.30 

6.24 

5.62 

5.82 


It goes without saying that, during distillation, it is necessary to 
maintain a regular concentration by adding water at intervals. 

The above data show that : — 

1) The highest yield of furfural is obtained by using 30 % sul- 
phuric acid. 

2) On the other hand, the maximum yield of volatile fatty adds 
is obtained by the use of the 50 % acid. 

3) The chief component part ot the fatty volatile adds is acetic 

add. 

4) Between the two chief products (furfural and acetic add) there 
is no simple relation, so that it is necessaiy to consider them as products 
of independent reactions. The following are the bye-products obtained : — 

1) Carbonaceous matter at the bottom of the add liquid. 

2) Sulphuric add concentrated to 50 % in which is found some 
nitrogen and potash from the husk. 

By making a series of experiments, the authors have found that the 
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most favourable conditions to obtain acetic acid at the some time as 
furfural from rice bran is by employing 30 % sulphuric add. 

The ratio of 10 parts of acid to 1 part of husk seems to be the best 
f rom* an .economical point of view. When 3 parts of liquid have been dis- 
tilled, it is necessary to stop adding water until the other 4 parts have 
been distilled. At that moment or a little before, furfural formation ceases, 
whilst the aridity of condensate rises from 30 % to 50 %. By distill- 
ing, at this concentration, 3 other parts of the liquid, the remainder of the 
acetic acid is obtained. 

To isolate the furfural and acetic acid, the chief portion of the distillate 
is neutralised with soda in the presence of phenolplithaleine, and it is redi- 
stilled until the aldehyde has been completely eliminated; then the new 
distillate is submitted to a series of distillations with sodium chloride until 
the furfural, like a pale yellow, heavy oil, is separated. The residue left 
by the furfural and the second portion of the distillate neutralised by 
the soda are both evaporated to dryness and furnish sodium acetate. 

The carbonaceous residue separated from the acid partly by decanta- 
tion, partly by pressure, then washed and dried in the air, had the follow- 
ing composition: -- water 36.04%; ash 40 % ; nitrogen 0.21%; and 
possessed a caloric value (Malilcr method) equal to 3 300° C. This residue 
serves for the making of agglomerates with 10 to 12 % of coal tar, or better 
still, of a tarry residue from peat distillation. 

The final sulphuric acid shows when analysed (per 3000) : — Acidity 
497.6 ; nitrogen 0.4 ; potash 0.9 ; ash 5.0. Such an acid could be used 
directly in the preparation of superphosphates, and the industry of 
sulphuric distillation of rice husk seems to point to an increase in the 
manufacture of superphosphates. 

The sulphuric distillation of 1 kg. of rice husk yelds in practice : — 
40 gm. furfural ; no gm. sodium acetate ; 650 gm. carbonaceous residue. 

1000 - Results of the Tobacco Industry in Italy. — bassi, k. in the Qiomaic di Azticoitura 
della Domcnica, Year XXVIII, No. 4b p. 271. Piacenza, No. 17, 1018. 

According to the description given by the Italian Minister of finance 
M. Mepa, in his Report on the administration of the tobacco monopoly 
in Italy, there are very few instances of state industrial works carried on 
for a financial purpose, which show such results as tlio^e of the Italian 
administration of the monopoly of tobacco. 

In i860, the receipts for tobacco amounted to 52 millions ; in 1868 
they rose to 96 millions, and the State transferred the monopoly to a 
Society which deposited as dues and shares from the net profits, from 70 to 
100 millions per annum. In 1885, the State recovered the direct monopoly, 
and instituted the " General Management of Monopolies The revenues 
rose to 170 millions in 1885, then gradually to 190 and 200 millions, and 
afterwards increased again: 376 millions in 1914- -500 millions in 1915-16 
— 603 millions, 1916-17 - 830 millions, 1917-18. The expenses naturally 
followed the increase ; they varied between 45 and 50 millions from 1865 
to 1904, then rose successively to: 81 millions, 1914-15 — 95 millions, 1915-16 



INDUSTRIES DEPENDING ON PDA.NT PRODUCTS 


IQII 


— 123 millions, 1916-17 — 157 millions, 1917-18. The net profits were: 
70 % in 1885 — 78 % in 1915 — more than 80 % from 1916 to 1918. 
The reasons for the rise in net profits are due to the increased demand, 
and the rise in sale prices. The sales, which included 17 500 000 kg. of 
manufactured. tobacco from 1884-1885, exceeded 20 million kg. from 1911- 
1912 and reached 25 million kg. from 1917-1918. The improvement of 
the current brands, and the introduction of new brands have contributed 
to the increased demand. The largest part of the revenue is devoted to 
smoking tobacco ; tobacco for snuff hardly amounts to more than 7.7 % of 
the total consumption. Amongst the smoking brands, cigars showed 35 % 
of the total. 

Nevertheless, Italy, in spite of her large tobacco industry, is to a 
large extent, tributary to the foreigner. Above the 35 million kg. of leaves 
which are necessary, she imports 28 millions. With cigars, national cul- 
tivation only offers the type known as Kentucky ; for cigarettes the le- 
vantine types of Apulia, Sicily and the Abruzzi. It is hoped to remedy 
this state of affairs, either by introducing other varieties, both erotic 
and native, into the old eultiv atiou areas, or by modifying the methods 
of cultivation, and by looking for new territories suitable for cultivation 
outside the usual areas. It is this which has taken place, for example, 
in the province of I v cccc, where the • production of levantine tobacco 
has taken such a high rank that the old varieties have been completely 
forgotten. At ptesent, in Italy, tobacco is cultivated in 51 provinces 
out of 69. In 1915, it occupied 7568 ha,, which produced 8.5 million kg. 
of leaves. In 1917, there was a decrease to about 5 000 ha., but for 1918 
a harvest of more than 10 million kg. was reckoned on. 

1001 - Relation of Dehydration to Agriculture in the United States — prescoit^s c 

(Maj.on Detail to Bateau of Ctumisliv (or Dehydration Work), in United States Depart- 
ment of A » nculture , Circular 126, Office' of the Secrctaiv pp u>. Washingt< 11, D. C., 

Tan 25 , joto. 

There arc now in the United States probably 25 small plants that produce 
dehydrated vegetables. Several methods are in use, but in all the fun- 
damental principle is the same, namely, to remove the excess of water so 
as to obtain a product which will not spoil as a result of microbial action 
or other form of chemical change, and which will conserve the food value 
of the materials intact. The methods now in use may be classified as 
f ollows : — 

1 The tunnel sysfrtip — Tlicst consist of long chambers or tunnels into which the pre- 
pared vegetables are introduced on screens or racks and through which a stmng current of dry 
air is blown. There are a mimbei of slight modifications in the arrangements of the scieeas 
and the me thud of heating and dt i ving the air, but in th c muj< >1 ity of cases the heat is supplied 
by extensive coils of steam pipe and the ail is forced through by means of poweiful fans. I11 
some instances the 1 icks holdiug the vegetables are placed on tiucks which run on tracks, so 
that the material is introduced at one end and delivered in dry form from the other end In 
other cases the tunnels have side entrances and the trays arc inserted and removed by hand. 
The weak point nt the tunnel system^ lies in the fact that there is not absolute control oi the 
physical conditions and as a result many vegetables ^specially potatoes, 01c likely to 
be overheated and scorched, and more or less broken down in their cellular structure, 
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2. Kilns, — The second type of plant may be described as kilns. These are based on the 
construction of the hop kiln as employed in California and Oregon and to some extent in New 
York State for the drying of hops and the evaporation of apples. They consist essentially of 
square chambers with sloping roofs and perforated floors, heated from below by means of 
stoves or furnaces. The vegetables to be dried are spread on the floor to a depth of 4 to 6 
inches and the hot air from the stove passes up through the layer, taking away the moisture, 
which is conducted from the chamber through a ventilator in the root. The material on the 
floor must be stirred up, or turned over, from time to time, and this is ordinarily accom- 
plished by men with shovels. The products of the kilns are rather varied in character. 
Some arc quite satisfactory, while on the other hand others are very much overheated, or 
may go to the other extreme and be underdried. A lack of uniformity is, therefore, likely to be 
found in products of this method. 

3. Vacuum process. — A third type is the vacuum process, which consists of closed cham- 
bers with large numbers of shelves heated by steam and with a greatly reduced atmospheric 
pressure. By the constant application of the vacuum to the process the water vapor is 
removed and the material dehydrated. This process gives excellent results for many 
kinds of products, but is rather severe and tends to break down the cellular stiucturc. 

4. Special michinzs. — Special types of chambers or machines have been invented and are 
now in use in a number of places, the air passing through the chamber being conditioned 
as to bring about a carefully regulated drying. Other special types of machines force the ra- 
pidity of drying, but have not the careful regulation which seems to be essential in the prepa- 
ration of the finest products. As a result, therefore, it may be stated that only in those pro- 
cesses where we have the practically pci feat control of temperature, humidity, and rate of 
flow do we get products which will retain their colour, appearance and flavour, and when 
soaked in water will return to approximately the normal appearance. 

Modern dehydration means the scientific control and co-ordination of the three factors 
of air, temperature, and moisture. 

From the standpoint of agriculture, the greatest advantage of dehy- 
dration undoubtedly appears in the stabilisation of crops and conserva- 
tion of materials. With dehydration the excess of the years of great yield 
can be stored up and made available in the following year when prices 
are higher and the crop much smaller. After a short time this would 
tend to equalise the amount of planting, and, other things being equal, 
to give year by year a sufficient quantity of food materials at normal 
prices. 

Commercial dehydration in the United States is still in its early stages; 
there are many problems yet to be determined, attempting to find out 
which processses are best adapted for general use, whether dehydrated 
products are deficient in any of the nutritive principles which the fresh 
vegetables themselves possess, to work out satisfactory methods of stor- 
age and transportation by selecting the best types of containers, and to 
acquaint the consumer, especially in the cities, with the great advantages 
whicli are likely to be gained by the use of dehydrated products. 

Obviously, dehydration will succeed commercialy only in those* re- 
gions with abundant crops which can be contracted for at planting for 
a guaranteed price, or in centres having a short haul from the point of 
production and suitable shipping facilities. If, however, the problem 
is met scientifically there appears no reason to doubt that a demand will 
be created and that dehydration will become, as canning has, a great in- 
fill . - 
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dustry, of immense importance to agriculture, with the further advantage 
that no tin plate will be required and that the consumer will purchase prac- 
tically nothing but food material, whereas in the purchase of canned 
foods he is buying and the railroads are shipping enormous quantities 
of water. 

In order to insure a successful industry, dehydrated products must 
have the quality which will make them the practical equivalent of the 
fresh materials. They must be handled in a sanitary manner, be put 
up in suitable packages, and sold at a price which will make them through — 
out the year comparable with fresh vegetables. The author believes this 
can be done, and that dehydration will become the servant of agriculture 
as well as of the dwellers of the great cities. 

1002 - Application of Ultra-vio’at Rays in Dairies. — Nederhndsch Weekblad voor 

Zumlber tiding en VeeteeU, Year XXV, No. 4, p. 3, 2 fig. Doetinchcm, April 24, 1919. 

It is known that ultra-violet rays exercise a bactericidal action on the 
microbes in the atmosphere and in liquids. The loss of cattle, largely 
caused by microbes, especially by Bacillus tuberculosis , has suggested the 
idea of using the bactericidal action of these rays in dairy work. The Saxon 
Electrical v Society “ Elma *' (Buhlau) has made for this purpose an 
apparatus producing ultra-violet rays, and consisting of a mercury 
lamp in quartz, combined with a system of lamps with metallic filaments 
giving infra-red" rays. This apparatus is mounted on rails, in order 
that it can be moved to each part of the stable for irradiation of the 
animals. A special preparation also nuikes irradiation of the milk 
possible. 

1003 - Investigations concerning Leucocytes in Milk.— kupferath, h. (Chef du Service 

de Bacteriologie et de Microscopic au Laboratoire intercommunal de Bruxelles), in the 

Annates de V I nsutut Pasteur, No. XXXIII, No. 6, pp. 420-424. Paris, June, 1919. 

When the hygienic value of milk has to be ascertained, it is necessary 
to know if it is normal from the point of view of its leucocyte content, and 
if it does not contain pathological germs. 

This is ascertained by centrifugation, which divides the milk into 
3 portions : the buttery layer, the skimmed milk and the deposit. With 
the exception of the microbes contained in the buttery portion, the entire 
collection of microbes is found in the residue ; the various germs in the 
milk collect at the same time as the leucocytes and the other foreign ele- 
ments in ordinary milk. 

Normally, all milks contain leucocytes in small quantities of from 0.1 
to 0.5 per 1000 ; the residuum obtained by centrifugalisation has a yellowish, 
sometimes slightly greenish tint. When a large quantity of leucocytes 
is obtained, for example 1 per 1000 of residue, it is desirable to make a 
microscopic examination of the latter. The author formerly used the 
Trommsdorff leucocyte tubes, but these tubes showed numerous defects; 
being fragile, they broke easily in their narrow parts, and necessitated 
the use of a special centrifuge ; the installation was expensive, and, as the 
centrifuges could only hold 4 tubes at a time, operations were very slow, 
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as the machine had to be revolved for at least 3 minutes. Besides this, 
the opening of the narrow pait where the deposit accumulated, was very 
small so that the deposit was oi difficult access, and it often happened 
that the pipette used for collecting purposes, broke in the passage. In 
the place of this inconvenient model, the author substituted another, by 
soldering a therniometric tube to a glass tube capable of containing 20 cc. 
instead of 10. The amount of milk centrifugalised being greater, the 
deposit is larger and easier to collect and estimate. The lower narrow part 
of this new tube has two markings, corresponding to 1 and 2 for 1000 of milk 
(20 and 40cm. mm. of volume for 20cu. cm. of milk). 

The wide part of the tube is graduated thus 1-5-10 20 cc.; above 
the 20 cc. mark, the tube is continued to a length of 6 to 7 cm., which al- 
lows a considerable inclination of the tube without the milk running out. 
Instead of a special centrifuge, H. Kufferath used a large si7e electric 
Gerber centrifuge capable of holding 16 tubes at a time ; in this way, 
numerous examinations of milk can be made daily. As all dairies possess a 
Gerber centrifuge, it would be easy to use for the hygienic examination 
of milk these leucocyte tubes, which are composed of a much Sponger 
material than the Trommsdorff tubes, and the cleaning of which presents 
no difficulty. When a cow shows an abnormal leucocyte rate, for example 
above 1 per 1000, a microscope slide should be made of the deposit, and 
the result after examination should give the necessary indications as to 
the seriousness of the infection of the milk by microbes. 

The consumers have thus the certainty of receiving wholesome milk, 
and this assurance is especially necessary, when the milk is retailed as 
aseptic milk, that is to say, it is meant to be used without boiling. 

1004 - Cooling Of Milk and Cream. - Gamble, J. A ,in U. S. Department of Agriculture, 
Farmers*' Bulletin , 978, 16 pp , 8 fig, Washington, May, 1918. 

The author deals with the following points in a general statement of 
practical use in dairies, including the principles and technique of the 
refrigeration of milk and cream The necessity of rapid cooling - De- 
velopment of micro-organisms in the milk — Principles of refrigeration 
- - Use of refrigerants which operate on the surface of the cans — Cooling 
tanks for the milk - - Use of water from wells or a spring for cooling the 
milk — Refrigeration of the milk during transport — How to stop adul- 
teration of milk — Cream refrigeration. 

1005 - Cooling Milk and Storing and Shipping It at Low Temperatures. — gamble, 

A and JiowEN, G C , in V S Department of Agriculture , Dairy Division, Bulletin 
No. .88 pp , 21 hg Washington, D C., January 17, 1919 

This bulletin reports experimental work covering the relative effi- 
ciency of cooling tanks of different construction handled under varying 
conditions, the most efficient methods of cooling and storing tnilk on 
the farm and the transportation of milk at low temperatures to market. 
The results are summarized as follows : 

Milk must be kept at a low temperature (50° F. or below) from the 
lime it is produced until it is consumed if its quality is to be maintained. 
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Prompt cooling of milk on the farm necessitates the most efficient use of 
water in both surface coolers and cooling tanks. Ice is needed if milk 
is to be cooled quickly to low temperatures. Cooling tanks should be 
covered, protected from the sun, insulated, and of such size as to use ice 
efficiently. Felt* jackets or insulated cans proved to be very effective in 
keeping milk cold during long shipments in hot weather and in preventing 
freezing during cold weather. 

1006 - Neufch&tel and Cream cheese; Farm Manufacture and Use. — mathbson, r. 
and Cammack, F. R., in the Farmer's Bulletin , Nos. 669 and 960. U. S. Department 
of Agriculture . Washington, July and Nov. 1918. 

After describing the characteristics of the Neufchatel group of cheeses, 
the authors give detailed directions as to their manufacture and marketing. 

The estimated cost of manufacture per 3 oz. package of cream cheese 
is 4.48 cts, for pimento cream cheese 6.99 cts per jar of 4 oz. and forNeuf- 
chatel cheese 3.33 cts per package (2.507). At current prices for these 
cheeses and the above costs of manufacture, 100 lb. of 4 per cent, milk 
should return $ 9 for cream cheese, $ 8.85 for pimiento cream cheese, and 
$ 8.40 for Neufchatel. 

All these cheeses can only be kept a few days and can be made either 
in large quantities, or in small quantities in connection with the milk in- 
dustry, or in the domestic line. 

They are very nutritive, and can be used in the preparation of a large 
number of dislus. 

Pasteurisation is cairied out a temperature of 143 0 1 \ foi 30 minutes, and 
cooled rapidly at 8o°K. lor Neufchatel, and 83° P. for the cream cheese. 
Add 1% starter or one-half pint for 30 lb. milk, then 8 or to drops of com- 
mercial liquid rennet or a quantity of powdered pepsin equal to one half 
of a medium sized pea. In making cream cheese it is advisable to use a 
very slightly larger quantity of the curdling agent than for Neufchatel. 
The two starters should be diluted with a cup of cold water before being 
mixed with the milk. 

The mixture should be well stirred, then the starter added ( , / 2 pint 
per vessel), and allowed to stand from 16 to 18 hours. After coagulation, 
the contents of each vessel should be poured out and left to filter un- 
disturbed from 2 Y> to 3 hours. Collect the curd from the centre of the 
filter, loosen the filter cover and fold the curd round in the form of a bag ; 
alternate the so-arranged curd with a layer of ice in small pieces, and leave 
for several hours or during the night. 

Compress the curd until each vessel weighs 455 lb (Neufchatel) or 2.5 lb 
(small cream cheeses). This corresponds to a yield of 15 lb per 100 lb of milk 
for Neufchatel, or 18 to 20 lb for cream cheeses ; a very considerable yield. 

Take the curd from the cloth and add 1 % of its weight of salt, and 
pass the 'Hird through a mixing machine to spread the salt evenly ; pass on 
to the cheese machine ; cover round with tinfoil or thin aluminum and 
place in specially prepared low cases. 

The homegenisation of milk for making cream cheese is not desirable. 

glMS-lOf] 
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The addition of pimiento peppers at the rate of i part to 10 or 20 parts of 
cheese greatly prolongs the keeping quality. 

These cheeses should be kept fresh in a temperature of from 50 0 F. or 
below until they are eaten. 

1007 - Frozen Meat. — Martel, ill Bulletin it VAcudimtt it Medicine, Vol. I/XXXI, 
p. 585 Paris, 1 oi*) » suinmaiy in the Journal dc Pharmacte cl de Chimic Year III, 
Series 7, Vol. XX, No. 2, pp. 62-68. Paris, July 16, 1919. 

In a communication to the Academie de Medecine, the author 
examines the scientific and practical reasons which justify the favour 
with which frozen meat has been taken up by the public, and points 
out the steps to be taken with regard to meat preserved by artificial cooling. 

To start with, it is important to distinguish between the refrigerated 
meats (cooled down to from + 4 0 to — t 9 C) and the frozen meats, which 
are submitted to very low temperatures — io° to — 15 0 C. 

It is to the latter that the term frozen meat is restricted by the public. 

Refrigerated meats — Before the war, the refrigerated meat in- 
dustry was not limited to the preservation of meats destined for loc8l con- 
sumption. In Argentina, New Zealand, and Australia (all producting 
countries), the export of refrigerated meats (■ — 1° or o°) had begun to tho 
other hemisphere, after a light disinfectant coating of formalin of the meats 
and the refrigerator until dispatched, of the hold of the ship, of the cold 
storage transports, and of the warehouse in the country to which they 
were destined to be sent. 

Refrigerated meats differ from fresh meats in the fact that they 
are stored in a cold room for several weeks, and have become moie tender. 

They lesemble the so-called “ rassises ” meats, and it is admitted 
that the modifications are due chiefly to autolysis or aseptic autodi- 
gestion, and very little to the action of the bacteria deposited on the surface. 

The niost accurate work on this subject is that oi IIoaceand, BrydE 
and Powick ( U . S. Depart. 0/ A<’nc., Bulletin 433, 1917) who have 
studied the storage of beef at a temperature varying according to the 
case from - 2 0 to \ 3 0 C, and in an atmosphere with 70 to 95 % 
humidity. The following is a summary of the results obtained: 

(1) Loss by evaporation . - - Not exceeding 10 % at the end of 177 

days. 

(2) Organoleptic properties . — The muscles became tender. The 
flavour did not change when the storage did not last more than a few 
weeks. 

(3) Chemical changes, -- The meats were autolysed without surface 
penetration by the microbes. Variations were noted of the nitrogen in 
its diiterent forms, of the acidity, phosphorus, and fats. The coagulable 
nitrogen decreased, and the non coagulable nitrogen increased, owing-to 
a diastatic action. This latter process passes from 1.36 % (44th. day) 
to 37*39 °o (i77th. day). 

At the same time, the amino-nitrogen increased. This change was 
very obviously influenced by the temperature, and gave the relative mea- 
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suremient of the extent of the autolysis. This nitrogen can pass, com- 
pared with the total nitrogen, from 3 to 7 %. 

The ammoniacal nitrogen also increases, but gives less exact indica- 
tions as to the progress of the autolysis. 

The acidity, after decrease at the start, increases later. 

The variations of phosphorus content seemed to correspond with 
those of nitrogen, just as in the aseptic autolysis. The soluble organic 
phosphorus decreased, whilst the inorganic phosphorus increased. 

The fats obviously were acidified by hydrolysis. The free fatty acid 
content of the external and kidney fats rose from 0.46 % (44th. day) 
to 9.76 % (177th. day), whilst the intramuscular fats showed less varia- 
tion, showing, in the first case, the overpowering influence of bacterial 
action and molds. 

(4) Food value . — In a general way, the preservation for some weeks 
in a cold room did not entail changes which might suggest the possibility 
of lowering the food value. 

(5) Preservation. - - These meats at the end of the chilling process 
were no more changeable than fresh meats ; the desiccation of the muscular 
tissues and the decrease in water content protected them against such 
changes. 

Blit it should be noticed that the maturation of refrigerated meats be- 
haves in a \^ry different way according to whether very cleanly prepared 
meats are stored, as in the above experiments, or the meats are more 
or less pollute 5 1 as was the case in the experiments which the author 
carried out with MM. Lkmoinic and Bokdas during th^ summers of 1909 
and 1910. In this latter case, there was a combined action of the dias- 
tasic ferment in the interior, and of surface microbes, which caused an 
increased proteolytic action. 

Frown Meats. — Frozen meats, obtained lor the first time in France 
by C. H. Teixiek (1872), judged in 1874 by 1/ Academic des Sciences, 
(Report of H. Boujuey) showed changes iti composition so negligible that 
they were considered equivalent to fresh meats. 

H. Bouijcy (Compfcs rendus do l' Academic des Sciences, Vol. IyXXXIX, 
p. 749, 1874) recorded their tenderness and insisted on their eatableness 
and the possibility of preserving poultry with the digestive apparatus still 
untouched. 

A. Gauthier (Revue d'Hygihne et ie Police sanitaire , pp. 280-283 and 
413-436. 1897) was the first to do comparative analyses of fresh meat 
from the country and frozen meats from Argentine, and cams to con- 
clusions which further investigations of other workers have confirmed. 
He has shown that, except for a weak desiccation (1 % at the most), a 
small decrease in glycogen, a slight change in the smell of the fats (smell 
of suet) and an increase of the exsudate, there had been no appreciable 
change : the same soluble albuminoid, and leucomain contents, the 
same taste and digestibility, much the same duration of preservation after 
tawing (92 hours instead of 107 hours). 

Richardson either alone (i OT Congris International du Froid f V. II, 
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p. 261, 1908) or in collaboration with ScherurEj, (Journal of the American 
Chemical Society, pp. 1515-1564, 1908) has made a study of frozen meats 
at - ()° and at — 12 0 during periods varying from to 554 days. He 
only found slight differences between the composition of fresh meat and 
frozen meat. Besides this, microphotographs of the muscular tissues, 
show from the histological point of view that the appearance of the fro- 
zen muscle is similar to that of the fresh muscle. But transparent ca- 
vities were visible down to the interior of the muscular fibres. When 
the frozen meat was brought back to an ordinary temperature, the mus- 
cular tissues reabsorbed the water of the interfibrillary exsudate, and if 
the operation is performed sufficiently slowly, they regain their position 
and normal appearance. 

The investigations by Pennington (i er Congyfo dn Froid, VII, p. 216, 
1908) were carried out in connection with poultry preserved for 2 and 
even 4 years at — io°. These poultry were dried up but the dehydrated 
tissues quickly returned to theiT normal state of moisture aftet some time 
in water after removal from the refrigerator. Iu spite of the long period 
of preservation, the variations observed with regard to the total contJftt of 
nitrogen, coagulable nitrogen, aqueous extract, and amino acid nitrogen, 
seemed small. The soluble nitrogen, the nitrogen of it peptones and amino- 
bases increased. The fatty matter, under the influence of enzymes and 
bacteria, turned rancid and changed colour. ^ 

The cleanliness of the meat previous to the freezing process plays a 
very important part in its composition. For one thing,* the cold only 
suspends bacterial action without destroying the bacteria, and they re- 
gain all their vitality when the meat h allowed to return to the ordinary 
temperature ; then again, the penetration ol the cold is not instantaneous, 
and researches on the subject in 1909, with the cold storage apparatus 
of the I v aboratoire du Service veterinaire sanitaire des Halles Centrales, 
have shown that a side of beef kept at — 5 0 C. leqiuies jo hours to 
pass fiom I7°5 to o°, and 45 days to reach a tempeiature oi - 4 5 0 . 
It is possible to understand that with such a slow piocess, the phenomenon 
of putrefaction has still time to develop, and tbb explains certain accidents 
which can occur when the freezing piocess is too slow. 

The experiments made by the author at the ‘ * I Talles ” in 1912 have shown 
that it is not correct to affirm that unwholesome meats refrigerate badly 
or even cannot be frozen. In this respect, they behave like healthy meats. 
But an important fact resulting from these experiments is that the most 
unwholesome meats of all, even on the way to putrefaction, cease to 
smell when they have been frozen. 

Under the influence of prolonged cold, many of the muscle para- 
sites (cysticercids) undergo such modifications that death follows after some 
weeks. A method for the general improvement of meats infected with para- 
sites in use in the countries of Central Europe is based on this principle. 

Changes which can take place in stacked cold storage meats are 
almost invariably caused bv molds, which, however, are very superficial 
and do not take any nutritive value from the meat. 
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The thawed meats have a better appearance if the air in the 
“ melting ” room has been dried by passing over a coke stove. The meats 
wrapj>ed in clean and dry cloth, renewed two or three times, thaw in 24 
to 48 hours, 3 days at the most at 12 0 or 13 0 . 

In a general way, frozen meats are more tender than fresh meats, 
especially in summer, and need a little less time for cooking. Nevertheless 
the somewhat large portions ought to be kept in the oven a little longer, 
(20 minutes instead of 15 per 500 g.) since the meat is not yet in a state 
of equilibrium with the atmosphere. In view of preventing the loss 
of muscular juk\ during the cooking and retaining all the savoury quality 
of the flesh, it is recommended to make a brisk fire for roasting cuts. 
When it is a question of making soup, or boiled meat, boiling water 
should be put on for 4 to 5 minutes and this should be followed by cooking 
in cold water. By observing the precautions indicated, dishes are prepared 
very nearly equal in value to 'hose which would have been prepared 
with fresh meat of the same quality. 

1008 - Action Of Cold on the Smell Of Meat. — Mahuut, x., in Lc Froid, Year VII, 

No. 6, pp. 129-130. Paris, June, 1919. 

The author recalls the fact that the “ maturity " of meat can only 
be reached by the action of natural or artificial cold. 

This action permits, whilst improving the meat, the development 
of digestive qualities, and of useful properties which it did not previously 
possess. It is only at the end of a period of 3 to 5 days that, during 
the cool season, the meat becomes juicy, and savoury and that roasting 
gives it an appetising odour. 

But, in the summer, the meat ought to be cooked the day after 
slaughtering, for fear it should not keep, and it is then though and 
unsavoury. In the interests of health and from the point of view of 
taste, only refrigerated or frozen meat should be eaten in the summer. 
The latter, when it is well thawed, without being of equal value to refri- 
gerated meat, compares favourably with fresh meat. „ 

1009 - Whale Meat. 1 in l\t total Rivuiv , Voi XXIX, No. •>, pp s Mt lboufnt , 

M’N I(> hum 

Whale meat is coming into general use throughout North America, 
as it already is in Japan. There are on the Pacific Coast of America seven 
whaling stations in active operation, belonging mostly to United States 
and Canadian concerns. The Norwegians own a plant at Akitan, Aleutian 
Islands. There are two stations on Vancouver Island, two on Queen Char- 
lotte Island, one at Bay City, Washington, one at Port Armstrong, and 
another on the Alaskan coast. Two of these have ample cold storage 
plants and the others have been developing them as the meat industry 
enlarged. The same two have big canning equipments, which the others 
are in process of duplicating. The nearest supply station at Bay City* 
Washington, put over 300 tons of whale meat on the American and foreign 
markets last season, including the canned output. These seven stations 
have reported the capture of 659 whales in 1917, and were expected at the 
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dose of 1918 to have reached the 1000 whale mark. Whale meat in its 
preparation is treated like other fresh foods, that is, after butchering, it 
is placed in ice in ship holds, taken to railway ports, and forwarded over 
the country in refrigerator cars. 

The meat extends in great masses from the base of the skull to the tail 
fin and downwards to the middle line. This meat, all of it of the same 
quality, amounts, roughly, to 10 tons for each 50 ft. in length of the mam- 
mal. Seeing that a whale will go up to 75 ft. in length, there may be 15 
tons of solid meat available on one carcase. Even a 50-ft. whale will pro- 
duce as much flesh as 100 average steers or 500 sheep. 

Whale flesh has a similar appearance to that of beef. It is a little 
coarser in texture, and has a slight flavour of venison. It is usually served 
in the form of roasts and steaks in America, and it is said that when on the 
table is very difficult to distinguish from beef. One of the best eating 
parts is the heart, which weighs a matter of one and a half tons. The 
tongue will go up 3000 lbs., but it is much tougher than ox tongue, and is 
not looked on as such a delicacy. Whale flesh has a great advantage over 
that of cattle, sheep, or pigs in that it is diseaseless. At all events it is 
said to be. Then, again, the meat is in a solid lump of uniform quality 
and without bone. Whether it can be put on the market cheaply enough, 
and in sufficient quantities to compete successfully with beef, remains to be 
proved. There is nothing to indicate that the supply is inexhaustible. If 
the meat is too cheap there may be a danger of the mammal becoming 
exterminated in a short period. It will be remembered that it did not 
take long to exterminate the American bison. 

1010 - Studies in Lactic Silages with Relation to Miorobical Physiology (1). - gorini, 

C., in the Reale Istituto Lombardo di Scienze e Letter f. RendicotUt, Vol. Eli, Part. 5*8, 
pp. 193-205, bibliography of 40 works. Milan, Feb. 20-March 6, 1919. 

As a result of the connection he found l>etweeii the fermentations of 
forage and cheese, the author has undertaken a series of investigations 
which continues previous work on the subject and which includes at the 
same time forage silage and the cheese industry. 

Forage Silage. — In previous work on the microflora of silaged 
forage, the author demonstrated that modern rational silage should es- 
sentially aim at suppressing butyric ferments in favour of lactic ferments ; 
he indicated that the principal factor of lactic silos is the limitation of 
fermentation temperature by means of the timely exclusion of air. In 
his present work, he has investigated, taking as a basis bacterial physio- 
logy, the other practical, almost subsidiary methods which are suggested 
to favour the predominance of lactic ferments. 

Salting . — One of these auxiliary means is the old practice of salting 
forage silage. Thinking that the utility of thus custom was still under 
discussion and had need of support by bacteriological evidence, the 
author examined the behaviour of symbiotic cultures of lactic and butyric 

(1) Se$ E., Jan. and Feb., 1916, Nos. 109 and 232; R , Feb, 1918, No. 221; /?.. 
Feb., 1919 , No. 257- (&*•) ' 
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ferments in the presence of sodium chloride, and discovered that salting 
is inclined to favour lactic silage when it rose to about 5 %, and when 
it was in presence of an adequate lactic flora. 

Low temperatures . — Another auxiliary means is derived from obser- 
vations on the behaviour of symbiotic cultures of lactic and butyric 
ferments at low temperatures. These observations having suggested to the 
author a new method of research with regard to butyric ferments, often 
so difficult to discover, have helped him to find the reason why this same 
harmful butyric fermentation is produced easily in insufficiently heated 
silos, when it is inevitable in strongly heated silos, that is to say above 
50° C. ; lie recommends then that the silage temperature be kept below 
30° C. even with dried up grass similar to that found in Piacenza. 

Cheese dairy. • - Sailing. — The stronger restraining influence of 
the sodium chloride on the but> ric ferments in comparison with the lactic 
ferments, ascertained by the author, has led him to advise that if difficulties 
are met with in connection with the milk coming from animals fed with 
silage or with other similarly fermented forage, the manufacture of soft 
cheese ('* grana lodigiano ” or “ reggiano ”, swiss types, etc.), should be 
suspended, and lean salted cheeses made instead. 

Low temperatures. - - The singular behaviour of butyric ferments 
at low temperatures as noticed by the author, enabled him — 

a) to explain the surprising phenomenon — “ gonfiore tardivo ” — 
of cheese preferably at a low temperature ; 

* b) to advise that cheeses ought not to be kept in too cold a place 
during the time immediately following their fabrication ; 

c) to point out the insufficiencies and to notify improvements in 
the lacto-zymoscopic test intended to check the purity of the milk and its 
adaptability to be turned into cheese ; he advises an additional test at 
low temperatures. 

Summary of methods derived from the investigations (1904 

UNTIE THE PRESENT TIME) RELATIVE TO THE RATIONAL PREPARATION OF 
silage. — In practice, it is not possible to avoid the intervention of mi- 
crobes in forage silages, without having recourse to expedients or anti- 
septics which afterwards compromise the maturation of the silage. 

Microbial intervention ought to be regulated by contending with the 
germs which can be utilised in the preservation, transformation, and 
salubrity of the forage. A large number of the harmful germs is elimi- 
nated by anaerobic, conditions, obtained by means of compression of the 
silaged forage combined with the impermeability of the pits ; according 
to the modern improved silage methods (construction, filling, loading and 
covering of silos) . 

Nevertheless anaerobic conditions favour the development of two 
groups of antagonistic germs : the butyric ferments (harmful) and the 
lactic ferments (useful). 

To ensure a rational silage, the task is essentially to contend with 
the butyric ferments and favour the rapid development and the predo- 
minance of lactic ferments, the natural and advantageous preservative 

[!•!#] 




1022 AGRICUI/TURAI, PRODUCTS: PRESERVING, PACKING, TRANSPORT, BTC* 


against any harmful and destructive fermentation. In short, all silage 
to be really successful, ought to be lactic. 

Lactic silage was satisfactory to both stock and the cheese dairy * 
(consequently, to the prophylaxis of infectious intestinal diseases of 
cattle as well as the healthiness of /the milk and its derivatives). 

The following factors encourage the predominance of lactic fermen- 
tation in silage : a) the presence of lactic ferments in adequate quantity 
and quality (eventually obtained by remedying the loss of natural fer- 
ments, especially in certain types of forage, by inoculation with selected 
ferments) - - b) a temperature of fermentation slightly above 50° C. 
(without which the lactic ferments are destroyed and butyric ferments 
remain active), and not to much below 30°C (otherwise the lactic ferments 
are hindered from spreading and the butyric ferments develop ^surrepti- 
tiously along with the lactic, to the detriment of the health of the cattle 
and the purity of the milk, although the organoleptic characteristics of 
the silaged forage make it appear satisfactory for some time) the 
withering or semi- drying of the forage (according to seas >ns and materials) ; 
this was noticed by the author since 1908 on farms in the province of 
Piacenza — d) the final addition of salt (for eilicieut results, it should be 
about 1.5 %, in the presence of an adequate lactic flora). 

ion - Acidity of Silage Made from Forage Crops. - nicidig, r., (Idaho Agrieuitur.il 
Kxperiinent StaUon), in Journal of Agricultural Research , Vol. XIV, No. 10 , pp. 305'4O<)» 
bibliography of i 6 works. Washington,. 2 Sept. i<)iK 

It has been found (Dox, INeidk ;) that the quality of maize silage depends 
chiefly on the nature of the acids which are formed during fermentation. 
The author attempted to ascertain whether the same acids are devel- 
oped when other commonly grown crops are used for silage purposes. 
He shows in a series of Tables, the results (if the determinations of acetic, 
propionic, butyric and lactic adds, as well as the total acidity produced 
amongst different plants or plant mixtures used as silage, which have 
been employed in these researches. 

The survey of foregoing work and the results obtained by the author 
show that all the specimens of high-class maize silage which were ex- 
amined contained lactic, acetic and propionic acids. The non-volatile 
lactic add usually occurs in excess of the sum total of volatile acetic 
and propionic acids. Amongst the volatile adds, the acetic is much in 
excess of the propionic add. The plants or mixed silage plants under 
examination which showed an acid fermentation similar to maize silage, 
and which furnished excellent forage were as follows: — Oats *|- peas (in 
any proportion) ; oat ; peas ; wheat \ peas ; dover ; clover -[- wheat straw. 

On the other hand, alfalfa and a mixture of alfalfa and wheat straw 
did not develop an acid . fermentation similar to that of maize silage, and 
did not show any fitness for use as silage. 

Butyric acid was always found in spoiled or partly spoiled sample. 

In a sample of forage silage composed of alfalfa alone, and collected 
Cf months after siloing, butyric acid was noticeable, and the alfalfa could 
not be used as forage. 

[lilMiuj 
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Z012 - Com Stover Silage In the United States. — Sherman, j. m. and bbchdbl, 

S. I., in Journal of Agricultural Research, Vol. XII, No. 9, pp. 569-600. Washington, 

March 4 1918. 

The idea of making into silage either green maize fodder or maize 
whose ears have been removed (corn stover) is not a new one ; but the 
literature on this subject is scanty, and nothing is known of the nature of 
the fermentations which takes place during these silage processes. 

In order to test the practicability of ensiling maize stover and to 
study its fermentation processes, the aithors carried out the experi- 
ments described in the present paper at the Agricultural Station at 
Pennsylvania. The silo which they used was made of wood staves 16 feet 
in diameter, and it was filled with 32 000 pounds of stover (plants cut 
and trampled) to which 66 000 pounds of water was added. The plants 
had been kept some months before ensiling and were very dry. 

vSamples of maize thus made into silage were taken at frequent inter- 
vals, and examined for general appearance, texture and aroma. 

At the end of the ensiling experiment, which lasted 12 weeks, feeding 
tests were made with cattle, which ate the silage willingly and with little 
waste. Part of the silage was kept, and at the end of a year and a half 
it was still in perfect condition. Consequently, the husked maize made 
into silage with a sufficient quantity of water (2 to 2.5 parts by weight to 
I of stover) undetgoes fermentation with the production of an appe- 
tising silage similar in aroma and appearance to the maize silage, and 
of good keeping quality. 

To obtain information as to the nature of the fermentation, deter- 
minations were made at different stages of the volatile and non-volatile 
adds, the temperature, and the number and types of bacteria. The total 
addity was slightly less than generally found in maize silage ; but the re- 
lation between the volatile and non-volatile adds harmonised well. A 
gradual decrease is noticed in volatile adds and an increase in non-vola- 
tile acids. The changes in temperature were similar to those observed 
in the ordinary silo for mai/e fodder. Bacteriological observations showed 
' that the rather complex bacterial flora which is present at the beginning 
of the silage process, gives way during the fermentation to a flora which 
is almost entirely acid-producing. j 

In studying the nature of the fermentation, the authors review the 
actual question as to whether the silage fermentation is due prindpally 
to the bacteria or to intracellular respiration ; the results they have obtained 
tend to support the latter hypothesis, but they consider that conclusions 
on this point cannot yet be safely given. * 

Finally, the fermentation which takes place in the maize stover seems 
to be absolutely identical to that which takes place in the green maize 
fodder silo, and is carried out by similar factors. 

T013 - New Method of Packing Preserved Vegetables. — anzbmbbrger, g. in V Industrie 

Franchise de la Conserve , Year V, No. 38, pp. 121-135. Pads, June, xqiu. 

The methods generally adopted for preserving vegetables have many 
disadvantages which have the result that the taste and nutritive value 
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of the manufactured products are diminished. The preUminaxy operation, 
known as “blanching ” which consists in plunging the vegetables into 
boiling water for a fairly considerable time, is one of the principal causes 
of waste. This water is considered as waste when the operation is 
ended. Analysis has shown that it contains carbohydrates an salts 
removed from the vegetables (i): the value of the latter has therefore 
deteriorated. When they are later put into metallic boxes, in order to 
be sterilised, the vegetables are again covered with a certain amount of 
water: it is in fact necessary that they should be submitted to the 
direct action of the water vapour under pressure, to guarantee long 
preservation. At the end of the cooking process, there is still sufficient 
water for the washing of the edible portions, and, by virtue of the laws 
of osmosis, they give up to the liquid into which they are plunged, 
part of their soluble constituents, until equal concentration of the two 
liquids is reached: that which forms a component part of the vegetative 
cells, and which surrounds them. Now the liquid contained in the open 
.box is usually thrown away by the consumer, who really uses a foochof re- 
duced value. 

The new methods destined to cope with the disadvantages mentioned 
are steam “ blanching ” and the llucn process. 

In steam “blanching” water is substituted by steam under pressure, 
and the vegetables are put in an airtight chamber. With steam the 
vegetables are not immersed a large quantity of boiling water, and, 
besides this, it is a much quicker operation than the old system. If the 
steam contains some of the alimentary principles of the vegetables, it is in 
relatively small proportions, and the lowering of the nutritive value is much 
less than before. 

The Huch process reduces to a minimum the loss of the nutritive 
elements due to osmosis of the vegetables placed in metallic boxes ; it 
consists in the least possible use of the liquid, which could not be com- 
pletely suppressed ; it is necessary to have enough water so that the 
vegetables, during the heating process, respond to the sterilising action of 
steam under suitable pressure, and retain afterwards sufficient moisture. 
But to avoid keeping the vegetables in the liquid until the moment for 
their use, which is not absolutely necessary, the following device should 
be used: a box is taken with a double bottom, the upper one perforated 
like a skimmer and placed at 5 mm. distance from the real bottom. 
The space enclosed between the two is filled with water and all the 
upper layer receives the vegetables previously treated with steam. The 
box is heated in a vertical position, the water vaporises, and the steam 
comes in contact with the vegetables ; the steam condenses in cooling, 
and the water as a consequence takes its former place between the two 
layers ; the vegetables are thus no longer bathed in the liquid and on the 
other hand, the presence of a small quantity of water at the bottom of 
the box retags the required moisture. 


(x) See R„ May, 1919* No 554. {Ed.) 



AGJUCUWURAI, PRODUCTS : PRESERVING, PACKING, TRANSPORT, ETC. 1025 


From control experiments, on the appearance, taste and chemical 
composition of produce preserved by means of the usual process and by 
the Huch process, the advantages of the latter can be clearly seen. 

xox4 - Fruits Preserved in Water, Made in the Cold without the Addition of Sugar, 
Aloohol or Antiseptics; Mechanism of the Method. — Bertrand, Gabriel, 
In Comptes rendus des Seances de VAcadtinie des Sciences , Vol. CEXVIII, No. 23, 
pp. 1162-1164, and No. 25, pp. 1285-1288. Paris, June, 19x9* 

In July and August, 1918, the author prepared 42 bottles of various 
fruits preserved in water. These fruits were first washed, either by stir- 
ring in water (for example, currants), or by rubbing them with the fingers 
(plums,* apricots,) and repeating the process several times, changing the 
water each time, in order to clean off as much as possible the dust and 
outer impurities adhering to the skin. They were afterwards put into 
bottles with water in such a wav that until the moment of closing down 
the stopper no air bubble was confined in the liquid. A strong rubber 
washer ensured a tight fitting lid. 

The 42 bottles thus prepaied underwent a very severe trial, for they re- 
mained, at first, without any protection against strong summer heat; 
then they were kept under shelter from the cold in the winter, and finally 
they were kept throughout the spring until the beginning of J une, 1919. 

A fermentation, occasionally active, showed itself in the early days in 
a ceilain number of bottles, and liquid was expelled by the gas produced. 
An examination of these bottles showed that an alcoholic fermentation took 
place. Others underwent a similar fermentation during the following weeks, 
but with a slowness generally much more marked. Some bottles went wrong 
from time to time, for the same reason, in the course of summer, autumn, 
and even winter; but these cases became, in proportion, more and more 
rare. Finally, some days before the end of the experiment, that is to say, 
11 months after the commencement, 7 7 bottles remained in an evidently 
perfect state of preservation, in 3 of which were found only some small gas 
bubbles, about! cc. in total volume, and in 1 of which was found a bubble 
3 to 5 cc. in volume under the stopper. In these 4 last bottles, the bubbles 
had appeared some time before ; they had only increased in size with great 
slowness, and the liquid had remained as clear as in the other 17 bottles. 

A slight pressure was noticed, when opening these 4 bottles ; probably 
an alcoholic fermentation was still taking place, but in extremely reduced 
form. The author had, in fact, consequently only met with this fermenta- 
tion associated obviously with lactic fermentation, but never putrefactive, 
butyric, methane and similar fermentations, as might have been feared. 

The use of distilled water seemed to be preferable to water from a 
spring, even if boiled. The most convenient stopper, and perhaps the best, 
was found to be the “ bouchon de cannette ” (cock stopper). The jars with 
a large lid did not ensure sufficient pressure on the rubber washer, and the 
results were not good. In short, unexpected proof, obtained in the case of 
apricots, proved that sliced fruits gave much better results than whole fruits. 

It is possible then to preserve fruits by excluding air* from bottles 
filled with water, without necessarily adding sugar or anything else, nor 
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even heating them. The yield obtained by the writer's efforts, although 
satisfactory, would doubtless be improved upon by keeping the bottles in a 
cellar or in a cool place and not storing for an exaggerated length of time. 

As regards the mechanism of the preservation in pure cold water, 
quite an accessory role can be attributed to the pressure exerted by the 
" bouckon de cannette ” (which has given the best results). 

It is different with the action of various soluble substances con- 
tained in the fruits, and, in particular, the main transformation which 
takes place in the liquid by owing to of oxidases. 

From the moment when the bottles are prepared, the fruits begin 
to absorb a certain quantity of the water in which they are. Inversely 
salts, acids, sugars, diastases, etc. , spread to the exterior. The water becomes 
more and more distinctly acid to phenolphthalein and even heliantliin, a 
circumstance unfavourable to the development of the greatest number of 
bacteria, but compatible to a certain degree with the vegetation of yeasts 
and lactic ferments, which the writer has also encountered. 

At the same time, chemical and diastatatic reactions take place, as 
much in the interior of the fruits as in the exterior solution, and the most 
important from the point of view of fruit preservation, is that which causes 
the small quantity of dissolved oxygen in the water in the bottles to 
disappear (8 to 9 gm per litre of water), and which yet has considerable 
importance for the fermentations. Every trace of dissolved oxygen is 
very quickly absorbed, and the central portion becomes strictly anaerobic, 
and the fermentations cannot start or develop in a normal way. 

According to this collection of observations, the chances of success 
with preserved fruits prepared with cold water, depend theoretically on 
the following points’ (1) the number, nature and degree of vitality of 
the germs contained in the bottles, germs which are carried by the 
fruits, and which remain attached to their .skins in spite of washing ; 
(2) the acidity of the fruits and, above all, the intensity of the biochemical 
processes which cause the disappearance of the dissolved oxygen. If the 
sliced fruits give better results than whole fruits, it is without doubt 
because the interchange between the water and cell sap being acce- 
lerated, the protective actions come into play more quickly than the 
rate of development of the germs. 

1015 - Preservation of Eggs by Refrigeration after Preliminary Sterilisation. — Revtu 

Scicntifi'inc , Year I, VII, No. 8, p. 242. Paris, April, 1919. 

The methods of preserving eggs in use until these last few years, and 
consisting either in plunging the eggs into lime water or into a solution 
of an alkaline silicate, or coating them with fats, such as vaseline, lard 
or paraffin, are very unsatisfactory methods. The eggs thus treated are 
often of a bad taste, and are not protected from putrefaction, because 
they have not been sterilised. 

The cold storage method itself, although used on a large scale (in Amer- 
ica, for example, for over 2 milliards of eggs each year) is not sufficient 
to ensure perfect preservation. The cold, in fact, does not kill the ferment- 
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causing germs which have penetrated through the shell before the operation ; 
it only suspends their development, which starts again immediately the 
temperature rises to i°C. In this way the waste frequently exceeds 5 %. 

To preserve the egg fresh and wholesome with all its qualities, Les- 
CARDtf discovered that it is suflicient to combine refrigeration with pre- 
liminary sterilisation in a closed vessel. The eggs are first tested by hold- 
ing them to the Hght to eliminate those which are old or cracked ; then 
they are shut in an autoclave attached to a vacuum pump ; this operation 
has the effect of diawing out the gases contained in the little air space in 
the egg, and those dissolved in the albumin. Following this, carbonic 
gas and nitrogen, an antiseptic mixture with which the eggs are thus satu- 
rated, is introduced into the autoclave. The eggs, now being sterilised, 
are carried to cold rooms where the temperature is kept between o° 
and 2 0 C. They can remain prese ved thus a very long time ; at the end of 
10 months, the albumin has still retained its whiteness, the air space has 
remained very small, and the sterilised egg and a fresh egg differ 
neither in appearance nor taste. This method is already applied in several 
factories specially equipped for the purpose in France, Belgium and the 
United States. 

ioig - Cold Storage Industry in Madagascar. — Bulletin Ue voffice Colonial , Year xii. 
No. 134, j>. n(). r.iris-Melun, l ? ebr., 1910. 

Whilst the cattle in Africa were suffering from plague and double pneu- 
monia the revicaialling of the metropolis with frozen meat was temporarily 
stopped. Madagascar, thereloie, prospered in this respect, and 6 facto- 
ries were installed at Boanamary, Tamatave, Diego, Tananarive and 
Antsirabe. 

101/ - Preservation of Refrigerated and Frozen Meats. — Sec No. 1007 of this Review. 

1018 - Preservation and Transport of Milk. - - See No. 1005 of this Review, 

iuio - Dried Fruits: their Preservation and Commercial Value In the United States.— 

See No. iooz of this Review. 

1020 - Despatch by Parcel Post of Cherries and Small Fruits, in the United States. — 

1 Ia wb aker , C. C. and Bukmhistkr, C. A., in V. S. Department of Agriculture. Bulletin 
688, pp. 7, 10 iig. Washington, May 18, i<>i8. 

In 1915, the Bureau of Markets of the Department of Agriculture in 
the United States, in collaboration with the Post Office Department, sent, 
as an experiment, a series of parcels of cherries and various small fruits, 
in different packings for distances within a jradius of 240 km. The 
results show, that with a good method of packing, cherries, strawberries, 
mulberries, blueberries ( Vaccinium corymbosum) can be sent this distance; 
on the other hand, raspberries show a negative result. Cherries ought 
to be despatched with the stalk. Small fruits should be despatched in se- 
veral small baskets placed in a case or crate, as ventilation is indispensable 
during the journey. The authors describe in detail some of the methods 
of packing suited best to each fruit. 
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GENERAL INFORMATION. 

1021 - Measures for the Control of Phylloxera in Italy. — Gdszctia uduiaic del Rtf.no 

d'llalvr t Yenr ww, No. 133, pp. 15^9 1540, Rome, June 5, 1919. 

By the decree No. 819 of May 15, 1919, of the Viceroy of Italy which 
came into force on June 6, it was ordered that : — 

Art. 1. - -The control of phylloxera by the destructive systennis per- 
missible, not only in the cases mentioned in the last paragraph of Art. 6 
of the Official Text of Law No. 1474 of August 23, 1917, dealing with phyl- 
loxera and with Antiphylloxera Consortia, but also when, after consulta- 
tion with the Commission, for the Control of Plant Diseases, it is found 
both: 

a) That it is a question of the protection of extensive and important 
vineyards in wliich the preparatory work of systematic reconstruction 
with American vines has not yet be^n earned out, and consequently the 
sole aim of direct control is to check the spread of phylloxera. 

b) That the Antiphylloxera Consortia of the places interested under- 
take, by a formal petition to the Ministry of Agriculture to pay and 
charge to their account the subsidies to be granted to owners of vineyards 
which have been condemned to destruction in conformity with Decree 
No. 738 of May 12, 1918. 

Art. 2. - The grants arc a charge upon the Antiphylloxera Consortia 
alone. The Ministry of Agriculture may, however, assist the latter by 
advancing them the necessary sums, on the condition that the said sums, 
together with the interest thereon, be refunded within one, or more years, 
by means of payments made to the officials entrusted with the collection 
of the contributions to the Consortia. 

In order to obtain an advance of the sum necessary for the payment 
of the grants, the Antiphylloxera Consortium, or Consortia, must consoli- 
date the amount determined by At t.i oiDecree N0.738 of May 12, 1918, for 
a number of years that suffices for the re-imbursement of the total sum 
advanced by the Ministry of Agriculture, and remit the above-mentioned 
payments to the said Ministry through the President of the Consortium. 

^ Art. 3. — The amount of the subsidies mentioned in the preceding 
article is fixed by a Commission composed of three members, these being, 
the judge of the « mandamento », who acts as President, an expert nominat- 
ed by the Antiphylloxera Consortium to which belong the vine growers 
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having a right to the subsidies, and another expert nominated by the pro- 
prietor, or proprietors, of the vineyards to be destroyed in that commune. 

The said Commission is nominated by ministerial decree, and remains 
in office throughout the antiphylloxera campaign, that is to say from July 
1 to June 30 of the succeeding year. * 

The expenses of the said commission, together with the fee of each 
Commisioner, are borne by the Consortia, and shall be fixed by the mi- 
nisterial decree nominating the Commission. 

Should the proprietor, or proprietors, fail to nominate their expert 
during the fortnight subsequent to the receipt of the communication of 
the Antiphylloxera Commission, the Prefect shall, by virtue of his office, 
nominate the said expert. 

The decisions of the commission arc final. 

The technical antiphylloxera delegate of the Consortium, shall attend 
the Commission in the capacity of advisor. 

Art. 4. — The Commission, when fixing the amount of the subsidy to 
be granted to each proprietor, must not forget that in the majority of 
cases, it is a question of vines attacked by phylloxera, and of which the 
production is therefore diminished. 

As regards small owners, colonists (colons) or tenants, to whom, accord- 
ing to article n of the official text of Law No. 1474 of August 23, 1917, the 
State may grant special subsidies, fixed by the regulations of article 38 
of the order regulating the application of the said official text ; the 
commission shall ascertain whether the grants have been made. If they 
have, the Commission shall deduct the sum already paid from the amount 
mentioned in the first paragraph of the present article. 

Art. 5. - - The Ministry of Agriculture is authorised to purchase in 
private contract the carbon bisulphide necessary for antiphylloxera control 
and this without any obligation to consult the Council of State even should 
the sum exceed the limits laid down by Law No. 20x6 of February 17, 1884. 

Art. 6. — The funds necessary to be advanced to the Antiphylloxera 
Consortia shall be deducted from chapter 52 of the budget of the Ministry 
of Agriculture for the financial year 1918-1919, and from the corresponding 
chapters in the case of subsequent financial years. 
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1022 - Early Varieties of Cotton Escaping the Attacks of the * Boll Weevil” (An* 
ihonomus grand is) in the United States. — Sc? No 882 of thi« Review 

X023 - Varieties of Cotton with Short Lint Resistant to the Boll Weevil (Antho- 
nomus grand/s) in the United States. - See n<>. 882 of thfc Review 

1024 - SugarCane Varieties Resistant to “ Sereh ” in Java. — Sec No. 898 of this 
Review 

1025 - Coffee Plants Resistant to Hemileia vastatrix in Madagascar. - See No 901 

of thib Review. 
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1026 - Action 0! Copper upon Drought Resistance of Vines. — Sec No. 913 of this 

Review. 

1027 - Rutaceae Resistant to Citrus canker ( Pseudomonas CJtrl). — See No. 1028 

of 1 hit- Review. 

1028 - The Poisonous Smoke o( Explosives a Means ot Destroying Diseases and 
Pests Injurious to Plants. — Sir No. 821 of thK Review 

1029 - Patents Dealing with the Control of Plant Diseases and Ennemies.— See 

?>£ No. 971 this Review. 

1030 - Cystospora Batata, a Myxomycete Causing Pox or Pit (Soil Rot) of the 
Sweet Potato in the United States. — taubbnhaus, j j , m Journal of Aunmitwai 

Rih inf , Vol XUl'No o, 47 i lSo t -» j»l W I'-himjton, L) O.iqjS § 

The writer, who continued oil in Texas the reseaiches he had begun at 
Delaware upon the diseases attacking I pom oca Bat alas, wrote this pa- 
per with the object of verifying the results obtained at Delaware by J. A. 
Ei LioTT (who is of opinion that the sweet }X)tato disease called pox, pit, 
or improperly soil rot, is due to the myxomycete Cystopora Batatiijl i) and 
of adding liis own observations and the studies he had made on the same 
subject. 

The disease in question, which has already been reported as wide- 
spread in New Jersey, Delaware, Virginia, Maryland, vSouth Carolina, Texas, 
Alabama, Oklahoma, and Kansas, can probably by found wherever the 
sweet potato is grown, although this has not yet been definitely proved. 

Some of the symptoms of pox ate thin growth, stanted vines, the pale- 
green colour of the foliage, the destruction of many of the rootlets, the oc- 
cuirence on others of numerous brownish spots at various intervals ; the 
destruction of the small roots destined to develop into edible roots ; the 
formation on older roots of a constriction, and the appearance on them of 
the typical small, dry, darkish, circular, more or less superficial spots. La- 
ter, the tissue of the spot dries up, cracks, and falls out, leaving a pox, or 
pit, whence the name of the disease. 

The investigations of the writer have proved that the malady is due to 
the myxomycete Cystospora batata Elliott, and not to the fungus Acrocystis 
batatas K. # and H , as was stated by Haested. 

The disease may be reproduced artificially at will and seems equally 
active in wet and dry weather, but it is during the latter that it does the 
greatest damage. 

It seems to be spread on the field by the lumps of soil which may 
adhere to the working tools in wet weather. Evidence also tends to show 
that the disease is disseminated in the field by rain water. 

Pox appears to be a field trouble only, and not to be a disease that 
develop*- during the storage of the roots. 

It also attacks the Irish potato and the turnip ; the beet and tomato 
are supected of being susceptible hosts. 

(i) Scc&, No. J111K, 1917. [Ed) 
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C. batata probably hibernates as cysts in the soil. A new species of 
Acrocystis (A. poolcnsis Taubenhaus) is found associated with C. batata . 
The former acts only as a wound parasite and secondary invader. The 
genus Acrocysiis, as originally described by Halsted, is not valid and is 
non-existent. The fungus A crocystis batata was mistaken by Halsted for 
a myxomycete which Elliott has named Cystospora batata , the true cause 
of pox (soil rot). The red varieties of the sweet potato seem to possess the 
greatest resistance to pox. 

Soil sterilisation of the seed bed to control pox is not recommended. 
Rotation of* crops tends to decrease the disease in a sick soil. The 
suitable rotation remains to be worked out. 

1031 - Diseases and Pests of the Cotton Plant in Italian Somaliland. - See No 88 * of 

this Review 


1032 - Spring Frosts and Infection with Baqterial Tumours or Tuberculosis of the 
Olive ( Bacterium Savastanoi) in Italy. — travehso, a. b , in La Nunva 

Acricultue del Lazio, Y<\'*r VII, No. iso, pp Rome, AuRimt 1019. 

In June and July, 1919, several cases of bacterial tumours or tuber- 
culosis of the olive (Bacterium Savastanoi) were reported from different 
regions of Central and South Italy to the Royal Phytopathological Station 
in Rome. This disease caused great anxiety to the olive-growers, 
because the 1 trees shed their leaves rapidly and became partially withered. 

Erom what +he writer was able to ascertain in Apulia (at Torreinag- 
giore), in the v Sabines (at Aspra) and in the Castelli Romani, the olives that 
are most severely attacked, slied all their leaves, and longer or shorter por- 
tions of the branches die back. In young trees, it sometimes but rarely 
happens that the trunk also withers down to its base. Usually, however, 
the injury is confined to the leaves of branches of from 1 to 3 years of age 
(especially the lower branches). On carefully examining the young infect- 
ed branches, it is seen that their extremities are often quite dead withered, 
longitudinal cracks in the epidermis being usually present. These 
cracks, which vary from only a few millimetres to some centimetres in 
length, are numerous, and are much more distinct on young branches that 
are still green. Here they occur in the form of wounds, the bottom and sides 
of which arc studded with small greenish- yellow tubercules that coalesce 
and form rugose crusts. These gradually extend, and serve to widen the 
cracks in the bark where they originated. Sometimes, cracks, with crusts 
or small tubercles, are even to be seen on the petiole and along the*median 
vein of the leaves. 

The tissues of these crusts, whem examined under the microscope, 
are found to be hyperplastic, and to contain the characteristic bacterium of 
the “ bacterial tumours ” of the olive tree ; this prevents there being any 
doubt as to the diagnosis of the disease, even should the latter show any 
unusual characters. Cases are, however, not rare where the rugose crusts 
finally assume the form of the typical tubercles of the disease. 


[iMi-im] 
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It is recognised that “ tuberculosis ” of the olive-tree only develops 
subsequently to injuries due to various causes (hail, frost, accidental 
wounds, punctures of insects, blows from a pole, etc). These, by destroying 
the continuity of the tegumentary tissues, prepare the way for the bacte- 
rium, which is itself incapable of making a direct attack. 

As the disease is very widespread, it cannot be due to accidental causes, 
but must be attributed to meteorological agencies, and since hail is out 
of the question, the writer has come to the conclusion that the determin- 
ing cause of this malady is the action of the frost to which the trees were 
exposed towards the end of the winter and in the early spring of 1919. 

It was the frost that caused the lirst injury to the olives (in some 
cases the complete dying back of the top branches of the tree was due to 
its agency), the infection with tuberculosis followed as a consequence, for 
the bacteria found easy access through the cracks produced by the frost, 
and were able to develop in those tissues that had not been killed. Natur- 
ally their development was at first very slow, owing to the low tem])erature, 
but it became more rapid and suddenly attained its maximum wftln the 
optimum temperature was reached, and thus to the initial injury due to the 
frost was added the havoc wrought by the bacteria. 

This explains why it was only at the end of the spring when the 
attention of the olive growers was specially attracted by this disease. The 
damage done to the olivegardens is certainly serious, but the writer is, 
however, of opinion that no further increase of the disease is to be 
apprehended, unless any unforseen circumstances should occur. 

It is necessary to give special tre itment to the infected trees in order 
to check the disease as much as possible. All withered cankerous branches 
of from 1 to 3 years of age should be cut off and burnt inmediately. In the 
case of the larger branches that are attacked by the parasite, it is advisable 
to wait until the annual pruning time. It is also well to spray with Bor- 
deaux mixture, to which has been added some disinfectant (Iysoform, 
carbolic acid, or formalin in the proportion of from 1.5 to 2 %) and to lime- 
wash the trunk and large branches with a mixture of lime and sulphate 
of iron. 

1033 - Observations on the “Sereh” Disease of SugarCane in Java. —Van harbe 

veld. Pit in Archtrf vonr dc Slither Industrie ,n Ncdirlindsih Indie, Ycor XXVI, 
]>]> n't Sooiatnja, iqiS 

The writer first of all states that the diseased plants do not recover on 
being taken to a higher altitude, so that even cuttings coming from the 
mountains may produce infected plants. He then mentions the fact that 
all varieties of sugar-cane brought from countries where the “ sereh ” di- 
sease is unknown, such as Tucuman, Cuba, Barbadoes, Hawaii, and Mauri- 
tius may show symptoms of the malady when they are imported into Java. 

Finally, the writer informs tis that the bacteriologist of the Experi- 
ment Station has isolated a bacterium winch he considers to be the cause 


(1) Sec !?. October; 1 tpy. No <jt> }. 

[ms-im] 
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of “ sereh ” disease. This bacterium is identical with the one causing 
gummosis in Java. (1) 

1034 - Phyiophthora Nicoiianae, the Cause of the So-called “Lanas" Disease 
of Tobaeeo in Java: Its Treatment. — jensdm, h., in Pieefstation voor Vorstet 1- 
lAndschs Tabak. M*ded$iUn, No. XXIX, 118 pp. Semarnng, 1917. 

The disease known as “ lanas ", which has done serious injury to the 
Vorstenlander tobacco plantations, has been the object of continuous in- 
vestigation. 

The researches carried out at the Wedi laboratory have enabled Jen- 
sen to discover the causes of the evil, and more efficient methods for con- 
trolling it than had hitherto been employed. The writer found, by means 
of new research methods, that the sources of lana infection were to be 
sought for in the soil, the irrigation water, etc. The presence of the spores 
of Phytophthora Nitolianac in the soil was proved in the following way : — 
some leaves were cut and placed with their lower surfaces upwards on 
damps bricks in zinc basins half-full of water. A small quantity of slightly 
damp soil wras thrown upon the leaves and left there for 24 hours. 
The pieces of leaf were then examined, and the number of brown patches on 
their surface corresponded to the number of spores that the soil had con- 
tained. 

The degree of infection was estimated from the number of patches 
produced by a ;*iven amount of soil. In order to determine the presence 
of spores in water, the writer had recourse to another method. He cen- 
trifugalised the water, and infected the leaves with the deposit* formed ; 
then he counted the number of “ lanas ” spots that appeared on the 
leaves 

The following three different kinds of experiment were carried out 
at the Wedi Station : — a resistant race was chosen ; the tobacco plant 
was treated with antiseptics ; special cultural methods were employed. 

D'Anoremond has begun a series of experiments on resistant varie- 
ties, of which the results will be published later. With regard to the other 
methods, Jensen makes the following observations: the individual treat- 
ment of each plant is very costly, and takes much time ; — the portion of the 
plant situated at the junction of the air and soil is the most susceptible 
to infection and this constantly alters owing to repeated hilling up. Never- 
theless, a layer of “ rupsenlym ” (a substance which the writer has 
sent to Europe, but of which the composition is unknown to him), applied 
to this part prevents infection for a long time. Bands of hevea latex, 
and other similar substances, give the same result. During the eighteen 
days subsequent to the treatment, no sign of infection is seen. A repe- 
tition would probably arrest the disease. In any case, plants thus treated 
give a higher yield than others. Resin soaps, and gelatinous carrageen 
membranes proved of no use. Before transplanting, the young plants 


(I) See R, October; 1917, No. 9 02* {Ed.) 
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benefited considerably by the application of " rupsenlym ” and perman- 
ganate of potassium. In order to prevent the occurrence of this disease 
in the plantations, Mr. Jensen recommends the use of stable manure which 
has been allowed to decompose well, so as to destroy all the Phytophthora 
spores, and the disinfection of the soil by means of chemical substances 
(the application of lime mixed with sulphate of ammonia is efficacious on 
account of the ammonia that is liberated). In the upper layers of the soil, 
good results have been obtained with 50 gm. of powdered lime per litre of 
soil, whereas in the case of the subsoil, it is best to mix sulphate of ammo- 
nia with the lime. The action of sulphate of ammonia when used alone 
is less noticeable. Formalin and festoform are not to be recommended, 
Large quantities of permanganate of potassium give satisfactory results, 
but are too expensive. 

Although disinfection by heat has given interesting results when ap- 
plied to pot cultures, this method cannot lie adopted in the plantations. 
For a long time, flooding the fields was regarded as a good way of controll- 
ing Phytophthora, but laboratory and field experiments have sho^Wl that 
draining decreases the infecting power of the soil, whilst Phytophthora 
multiplies rapidly in slightly moist soil. It is still an open question 
whether Phytophthora develops very quickly under the latter condition, or 
whether it continues to live on the ground for some time as a saprophyte. 

1035 - StemphyJ/um Cucurbitacearum n. sp. a Hyphomycete Injurious to 
Cucumber in Indiana and Ohio, United States. — osner, g a . in low mi o' Acncni- 
turnl Rrseircb, Vol. XIII, No 5, pp. n QV3<)6, 3 figs., 4 pi., Washington D. C , 
April 2 % 1 ()i ft. 

Luring the summers of IQI5 and tqi 6, the attention of the writer was 
called to a peculiar leafspot on cucumber (Cucumis sat i ms) that was 
doing more or less damage to cucumber fields in the vicinity of Plymouth. 
Lapaz, Lakeville, Hamlet and North Liberty, Indiana, and also at Bowl- 
ing Green, Ohio. Sometimes, but rarely, the affection extended to the 
leaves and petioles. • 

The spots vary in diameter from 0.2 to 15 mm. The small spots 
ranging from 0.2 to 3 or 4 mm. in diameter may be circular or angular. 
Their centre is light yellowish-brown surrounded by a reddish-brown 
border ; the spot is occavsionally nearly white. 

The larger spots are generally almost white, or tinged with brown, 
with reddish-brown areas along the veins, and frequently with brownish 
centres giving the patch a mottled appearance. From these spots, a 
dematiacea belonging to the genus Stcmphylium has been isolated. The 
parasitism of this fungus, as far as the leaves of the cucumber and of C«- 
cwbita spp. are concerned, has often been proved by positive inocula- 
tions. 

It appears that no account has hitherto been published of this disease. 
The pathogenetic agent is here described as a species new to science, 
under the name of Stcmphylium Cucurbitacearum, 

High temperatures and a dry atmosphere are unfavourable to the 
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development of this fungus ; consequently, serious trouble may only be 
expected in cold weather, especially when this is accompanied by abun- 
dant moisture. 

The fungus hibernates in the form of mycelium in the tissues of the 
host. It was impossible to discover whether the conidia can survive the 
winter. 

Preliminary experiments have given promise that the disease may 
be controlled by spraying the leaves with Bordeaux mixture. In addition 
tq this, diseased cucumber vines should le destroyed and ciop rotation 
practised. No work should be done among the plants in wet weather. 

X036 Acrotheeium Capsid , n. sp., a Hyphomycete Parasitic on Capsicums 

in Italy. — Turv.omi, M m Ri usla di Putolo^m ve while, Year IX, No^ *-9, pp 1 31-133. 

P.ivi (, Apfil, 1 < 1 j < > 

The capsicum fruits sent foi examination in September, 1918, from 
Turin to the Cryptoganiic laboratory at Pavia, were found to be affected 
in two different ways. 

On some of these fruits there occurred whitish-yellow livid areas si- 
milar to burns, which subsequently became black, owing to the formation 
of a blackish mould composed of the conidiophores of a hyphomycete that 
could be identified as the dematia, Altcrnaria tenuis Nees, a very common 
species living habitually as a saprophyte on very different hosts, and 
sometimes even as a parasite on many plants. 

On the other fruits were to be seen round, or oval, depressed patches 
1-3 cm. in diameter, with a slightly concave surface, and of a light-brown 
colour with a marginal zone of chestnut brown. In these patches there 
.subsequently appeared a fine, almost pulverulent mould, olive-yellow in 
colour, and formed by another dematia, which the writer considers to be 
new to science and has named Acrothedmn Capsid, giving the description 
of ’the parasite in Latin. 

The alteration producing in the capsicum fruits the characteristic 
light-brown colour, must be attributed, according to the writer, to the 
pathogenetic action of the new micromycete, since its vegetative hyphae 
are always to be found invading the tissues of the pericarp, even in the 
first young patches. A. tennis never occurs in the latter, whereas it is 
abundantly developed in the pteviously mentioned whitish-yellow, livid 
areas, which are perhaps due to the capsicum fruits having been scorched 
by the sun. 

1037 - Diseases and Pests of Citrus Trees in Argentina.-* See No 805 01 this Review 

1038 - The Susceptibility of Rutaceous Plants to Citrus Canker ( Pseudomonas 

Citri) (1), — IfEB, HC. A., in Journal 0* A ytculturcil Research, V 61 XV,]So 66i- 

665, ip 1 Washington, D C., December 23, 1918 

Inoculation tests with Pseudomonas dtri carried out at Lamao and at 
Los Bafios, Philippine Islands, as well as at Washington, D. C., upon 24 spe- 


(1) Sec R., July, 1915, No 763 ; R., Dec , 1916, No 1337 (Fd ) 
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des representing 20 genera of the family Rutaceae, showed that 19 of these 
species were susceptible to dtrus canker in a greater or less degree. It 
thus appears that this disease is not strictly limited to the genus Citrus but 
has a wide range of hosts among the Rutaceae. 

The spedes Severinia buxifolia. Aegle artnelos, and Balsamocitrus 
gabonensis, all dose relatives of Citrus, may safely be called immune to dtrus 
canker. Xanthoxylum Rhelsct and Triphasia trifolia seem to be immune. 

Chalcas [Murray a) exotica , Atalantia disticha and Fortunella (Citrus) 
japonica , also closely related to the genus Citrus , are strongly resistant to 
citrus canker. 

Claucena Lansium , Feronia Limoni a , Feroniella Incida, (li act os per mum 
glutinosa, Hcsperethusa cronulata, Par ami any a longipedunculata, Citropsis 
Schweinfurthii, Atalantia citrioides , Eremocitrns glauca , Fortunella Hindsii , 
Microcitrus australis , M. australasica, Toddalia asiatlca, Evodia Ridley ei, 
E. lati folia and Melicope triphylla of different relationships to the genus 
Citrus , all produce positive results when inoculated with Pseudomona^citri. 
Of these, Claucena Lansium and Feronia Limonia develop infection very 
slowly, the others fairly quickly. 

Chaetospermum glutinosa shows naturally occurring infection^ of ci- 
trus canker, and in the Philippines, its susceptibility is easily greater than 
that of Citrus simensis. 

Fortunella Hindsii occurs naturally in South China, very much isolated 
from sources of citrus-canker infection. The abundance of cankers found 
on such trees gives rise to the theory that this species may have been an 
original wild host from which citrus canker spread to cultivated species. 

Z039 - The Susceptibility of the Meliacea Lansium domesticum to Citrus 

Canker (Pseudomonas Citri) (n. — i,br, h a ,»n i Mbrrim, k d , m Sncncc, 

New Series Vol XI*IX,No. 12 7 S pp IQ9-500. I,, meaner, Pi , M.iv 23, 1010. 

Recent researches have shown that the agent of citrus canker (Pseudo- 
monas Citri ) is not closely confined to the species of citrus as hosts, but 
attacks plants of a large number of other genera of the Rutaceae . 

Still more recently, inoculations of Ps. Citri outside the Rutaceae have 
been attempted. The first non-rutaceous plant employed was Lansium 
domesticum, a Meliacea cultivated in the Philippines for its edible fruit. 
Needle punctures made through a suspension of Pseudomonas citri placed 
upon the midribs, the petioles, and main stems of this tree produced the 
appearance of the lesions of citrus canker. Control inoculations made with 
river water under the same conditions gave a negative result. 

Pseudomonas citri has been re-isolated from such lesions. 

Inoculations have been repeated several times, and each time there 
was produced a reaction not shoyn in the controls. These results have 
been obtained both on potted trees and trees growing under field condition. 
The experimental conditions were at the optimum for canker development. 


(1) See No. 103s of this Review . {kd ) 
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The results warrant the statement that P. cilri upon stem tissue of 
L. domcsticum produces a reaction not shown in control inoculations. . 

These results are recorded by the writer with the view of throwing 
fresh light upon the character of the canker organism. 

It is conceivable that a chain of circumstances in the field might pro- 
duce extreme optimum conditions that would lead to infection of highly 
resistant host pi mts, which from observation under ordinary conditions 
would be regarded as immune. 

Lesions on such hosts then would be capable of serving as sources of 
re-infection to citrus plants. 

1040 - Bacterium Juglandis , Injurious to the Walnut in South Africa.— dodge, 

E M , in The Sou'b Jfncan Journal of Science, Vol XV., No 6, pp. 407-412. The 
Cape, 1919 

The presence of walnut bacteriosF has rcently been reported from 
various district 4 * in South Africa (Cape Colony, the Orange Free State, the 
Transvaal, and Natal). This disease is produced by Bacterium Juglandis 
Pierce, and was first described as occurring in California, hence its popu- 
lar name of Californian walnut blight. It attacks only the tender growing 
parts of the tree, such as the young nuts and branches, the young leaves and 
petioles. 

On the branches the infections usually make their appearance near 
the growing po nt ; the first indication of infection is a small dark green 
water-soaked area which gradually increases in size ; the central portion 
becomes discoloured, and finally black. As the shoot becomes hard and 
woody, the active development of the disease is checked, the whole diseased 
area then turns black, and in many cases, the affected tissues shrink 
and crack. 

Infection on the leaves and petioles begins in a similar way, forming 
small water-soaked spots more or less angular in outline, which coalesce 
when numerous and form large discoloured areas. When the veins are at- 
tacked the leaflets become puckered and deformed in various ways. 

The bacteriosis on the leaves and branches usually does very little 
injury, and the disease would be of slight economic importance, if it did 
not attack the young nuts, which it usually infects near the stigma while 
still quite small. As in the case of the leaves and shoots the first evidence 
of infection is the water-soaked appearance of the tissues, which subse- 
quently blacken and become somewhat sunken. The micro-organism also 
penetrates inwards, and frequently injures the ljemel of the nut/ Lateral 
infections often occur where two nuts are in contact. When the nuts 
are attacked at an early stage in theft: growth, large blackened areas deve- 
lop and the nuts drop sooner or later. Later infections, which occur when 
the nut has almost reached its full size, generally take the form of small 
dark spots scattered over the surface, and as a ride do not penetrate very 
deep, since the tissues have by this time begun to harden. 

The lesions on the twigs are chiefly instrumental in carrying the disease 
over from one season to the next. The micro-organism is transported from 

[iiif-iuq 



1038 


DISEASES OF VARIOUS CROPS 


branch to branch, and from one tree to another, by wind and rain. The 
leaves which are attacked early in the season are probably one of the 
chief sources of infection for the fruit. 

The bacterium has been repeatedly isolatel from infected leaves and 
nuts, and in its cultural and morphological characters is identical with Bacte- 
rium Juglandis. No difficulty was experienced in obtaining a pure culture 
of the micro-organism, and numerous infections were produced by 
spraying young walnut trees with a suspension of the culture. From the 
leaf infections thus obtained, the bacterium was re-isolated, and a second 
series of trees inoculated with positive results. None of the controls be- 
came infected. The writer had no opportunity of infecting young nuts, 
but cultures from the nuts readily infected the leaves. 

The disease only becomes severe when there is a considerable amount 
of rain and a large number of cloudy days while the nuts arc forming. The 
bacteria infect the young tissues through the stomata, and in the presence 
of moisture the motile organism moves freely over the surface of th^ nut 
and invades the tissues through these natural openings. 

Hence, it is probable that this bacteriosis will cause serious trouble in 
those regions of South Africa where there is a heavy rainfall in the spring 
and early summer. In less humid districts, considerable loss will probably 
be experienced in exceptionally wet seasons only. 

In districts where the rainfall is *mall and mostly in winter, no serious 
trouble is to be expected, and fruit growers intending to plant walnuts in 
the more humid districts would do well to obtain their trees from locali- 
ties where Bacterium Juglandis is yet unknown. 

1041 — Ophiodothe/la Fief, n. sp., an Ascomycete Living on Ficus sure a, 
in Floridja. — Bbssev, K. A. in M^co'ooia, Vol XT, No 2, pp ■>■> *>7, t PI 
Udncotcr f Pa , Mucli, iyxn, 

A description of the new dothideacea Ophiodothclla Fici Bcssey, which 
was frequently found by the writer in Florida in 1007 and rqo8 upon the 
leaves of Ftcus aurea near Barking (Dade Co.) at Little River and other lo- 
calities in the neighbourhood of Miami. 

1042 - Rhacodiell* C&stmne*, a Hyphomyeete Causing Black Rot of Chest- 
nuts (1 ). — PfyuoNbl, B, in Le Staziom st'erimentali agranc ttalume, Vol* I,IJ, 
Parts 1-2, pp 21 41, 4 Plates Modena, 1019 

The results of further aud exhaustive researches into the morphology 
of the fungus producing the black rot of chestnuts have convinced the writer 
that the fungus studied by Pegeion, Bainier and himself was in all cases 
the same. The agent of black rot is therefore to be identified with 
Harziella Castaneae Bain. The writer has, however, already pointed out, 
that this hyphomyeete cannot be retained in the genus Harziella (2). He 
has thus created the new genus Rhacodiella for it in the family Dematieae . 

(1) Set* R. Feb , T017, No 203, and R Mauh, 1919, No 394. (Ed ) 

(2) See R Teb ,10 7, No 203 (Ed ) 
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The chief characteristics of this genus (named Rhacodiella from the 
resemblance between its mycelium and that of Rhac . cellare Pers.) are 
a highly developed, brown, ramified and septate mycelium; indistinct 
conidiophores ; flaskshaped stcrigmata occurring singly, or more fre- 
quently arranged in irregular whorls; endogenous, globular, hyaline 
conidia disjwsed first in clusters and subsequently in chains. 

The writer give's a description in I.atin of the new genus and the new 
species, to which he assigns the name of Rhacodiella Castancae (Bain.) Pey- 
ronel. 

As regards the probable origin of tlie infection, the observations made 
by the writer, and the information obtained during the last few years, prove 
the truth of his suggestion that the chestnuts are attacked while still upon 
the tree and not after they are stored. Probably, the infection takes place 
during the flowering season, especially in very wet springs, when the conidia 
are produced in large quantities, or when the perfect fructifications of the 
fungus develop upon the diseased chestnuts. 

The writer considers that the best way of hindering the spread of the 
disease is to avoid storing chestnuts in damp places. They should be kept 
in a well ventilated store-room, and in such a manner as to prevent the my- 
celium of Rhac. Castancae passing easily from one chestnut to another. If 
any chestnuts are seen to be covered with the characteristic felt-like my- 
celium, they should be removed and destroyed. 

Tf it is a question of large quantities of badly infected chestnuts, it is 
a good plan to plunge them into a vessel full of water, when the diseased 
ones will nearly always rise to the surface. The rest should be carefully 
dried and fumigated with sulphur dioxide in order to kill the numerous co- 
nidia of Rhacodiella and other liyphomyeetes adhering to their surfaces. 
The chestnuts should then l>e spread out in a dry place. 

• 

- Diseases and Pests of the Coconut Palm in the Province of Madras, India.' 

— See No 8<>i of thh Review 
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1044 - 1 eery a hyperfei, n. sp. a Coccid living on Hypericum perforatum t a 

Weed in New Soith Wales, Australia. — froggatt, w. w., in The Agricultural 

Gazette of New South Wales, Vol XXX Part 7, pp 470-472, 1 Plate. Sydney, JuJy ,1914. 

About fifteen years ago, Hypericum perforatum was reported to be 
rapidly spreading in south-eastern Victoria; it has gradually invaded 
New South Wales, also t specially the Mudgee and Tumbarumba districts. 

For this reason, in iqi 8, the Federal Bureau of Science and Industry 
included this plant in their list of field pests, and began making enquiries 
in England with a view to the importation on a large scale of the beetle 
Chrysomela hy peri cum, Forster, which is a parasite of the weed in question 
and of other species of Hypericum, which also attack the leaves of these 
plants. It might be possible to [confine Chrysomela hypericum to its 
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host, but as an immigrant in a new land, there is some danger of its 
turning its attention to some more succulent Australian plant. 

In the meantime, the writer has announced his discovery at Mudgee, 
in April, 1919, of an indigenous enemy feeding upon the roots and the lower 
portions of the twigs of II . perforatum. This parasite is a coccid belonging 
to the genus I eery a, and lias proved to be a hitherto unknown species, 
which is described in this article under the name of /. hypcrici. The para- 
site has already become well-established on the plants in the lusectarium, 
the tiny larvae being clustered all over the stems. It is too soon, of course, 
to judge as to its value as a natural enemy of H. perforatum , but it seems 
likely that an indigenous coccid, which is very reproductive and lives 
sheltered by the soil on the roots of its host-plant, is likely to be quite 
as effective (if not more so) than a strange beetle from another land, 
which possesses much lower powers of reproduction and feeds in the open 
on the foliage where it is exposed to many enemies. 

INJURIOUS INSECTS AND OTHER DOWER ANIMATE 

1045 - The Exact Determination of Some Pests of Tobacco In Java. — Jensen, h., 

in ProcfUationvoor VontcnlamUche Tabik, Vol XXXV, fis Stmaramr, iqi** 

Recent researches, and the morn careful attention devoted to entomo- 
logical questions during the last few years, have often shown the lack of 
accuracy of many of the scientific names hitherto given to insects of 
economic importance. 

It is evident that the microlep' dopteron called “ dikbuikvlinder ”, 
which is generally very injurious to the tobacco plant (as its larvae produce 
swellings on the stems in the foim of galls) should henceforth bear the 
scientific name of Gnorimoschema hcliopa Low. Koningsbkrgkr mentioned 
this insect for the first time in scientific literature, and called it Lila so - 
lanella Boisd., on the authority of the lepidopterist Sneij,Kn, who thus 
identified, though with some hesitation, the moths sent to him. Prom 
that date, this microlepidoteron has been known in West Indian scientific 
literature under the above name. In iqi 5, however, Kettchenjtts found 
out that this was a mistake. He stated that the name given to the “ dik- 
buikrups in the West Indies was incorrect, and that the insect should 
be called Gnorim. heliopa. 

The true L. solanella , at present named Phthorimaea operetdetta Zell., 
is a mining caterpillar living in the leaves of certain Solanaceae , the 
tomato, Solanum Melongcna, 5 . carolinense , and also tobacco being especially 
attacker], this little caterpillar is also -met with in potatoes. So far, 
the presence of the true L . solanella in tobacco leaves has never been ac- 
tually determined in the West Indies. 

The life history of the latter insect differs very greatly from that of 
Gnorim heliopa ; its eggs are laid on leaves, and its caterpillars are leaf- 
miners and pupate on the surface of the ground. 

In foreign entomological literature, the two species have always b£en 
regarded as quite distinct. The Americans call the “ dikbuikvlinder ” 
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tobacco stem-borer, whereas the true Lita is known under the names of 
the '‘potato tuber moth”, 4 tobacco leaf-miner”, or “tobacco splitworm” 
In order to settle the question as regards Java, Jensen obtained from 
Washington authentic specimens of Lit a, and compared them with the 
“ dikbuikvlinder ” of the West Indies. The differences between the two 
species were very distinct ; they differ in : a) the number of hooks on the 
posterior legs of the caterpillars ; b) the thickness of the hair on the tip 
of the abdomen of the chrysalis ; c) the presence or absence, in the male lar- 
vae, of a tuft of hairs near the base on the anterior margin of the psterior 
wings ; d) the male genital organs. 

The female moths of the two species are more difficult to distinguish. 
In neither is there a tuft of hair on the posterior wings, and the venation of 
the wings is precisely similar. It is only in young moths that have just 
emerged, that there is any difference in design and habitat ; older moths 
lose these chaiacteri sties, which explains the mistake formerly made by 
Sneeeen. 

The researches of Jensen have shown, that the “ oleoer poepoes ”, 
also a very serious enemy of the tobacco, ought in future to be known as 
Chloridea (Heliothis) assulta Ouen. According to KoningsbErger, who 
first wrote of this insect, “ oloer poepoes ” includes two distinct species : 
Heliothis pcltigera, and Hel. armigera . The difference between the two 
lies in the markings on the wings of the moths, that is to say, the presence, 
ot absence, of two dark spots on the inner face of the interior wings. 
On examining numerous moths that he had reared, Jensen however, 
found many intermediate forms. 

He sent some material to be investigated at Washington, and Heinrich 
determined the specimens as Hel. assulta. Bainbridgk Feetcher's figures 
in one of his last publications dealing with Hel. obsoleta (armigera) and 
Hel. assulta , show that this tobacco pest in Java must be identical with the 
last named insect. 

The “ oeloer kawat ”, the larva of a beetle of which the adult form 
is known in the Vorstenlanden as “ tjidal ” or “ kotoe ”, has also hitherto 
passed under the wrong name of Opatrum depressum Fabr. Jensen's 
attention was called to the fact that under the name “ tjidal ” were included 
a larger and a smaller species termed in general 0. % depressum and 0. acutan- 
guVum. Fairm however, could find no difference in size between the two 
forms. Specimens were dispatched to Washington, but the specialists 
there were unable to arrive at a decision. It is pertain that the Dutch 
West Indian species are neither 0. depressum or 0. acutangulnm. The 
" oeloer kawat ” should be known provisionally by the name of Gono- 
cephalum (Opatrum) sp. 

1046 - On the Life History and Bionomics oi Myxus ribis, an Aphis injurious to 
Rib%$ in Great Britain. — Haviland; M. n. ill Proceedings of the Royal Society ot 
FdinburehXoX XXXIX, Part I pp 78-112, 9fms Edinburgh, 19x0 

Myxus ribis Linn, (red-currant aphis) on Ribes rubrum is dimorphic 
in respect of certain features of the antenna, and of abdominal and wing 
dimensions. The nature of the food, whether healthy, or blistered by the 
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attack of the female fundatrix, seems to be the determing factor of 
this dimorphism. The form of the aphis coming from healthy leaves 
is probably identical with M. whitei Theobald, and M, dtspa? Patch. 
M. ribis is a migratory species, and in summer colonises certain Labiatae 
and other weeds ; but this migration is not obligatory, and the entire 
life-cycle may be passed on currant. 

On its summer host plant, this species has been previously described 
as Phorodon galeopsidts Kaltenbach. 

There is a decline in fertility in the later part of the summer among 
the forms remaining on Ribes. This is caused by a lower birth-rate, and 
not by the shortening of the life of the parent. 

This decline, together with the attacks of predaceous and parasitic 
enemies, accounts for the frequent disappearance of the species from 
Ribes iu August and September. 

Both sexual forms may be produced and eggs may be laid on either 
host-plant. Males transferred from Labiatae to Ribes can fertilise the finales 
on the latter plant 

1047 - Parthenogenetic Reproduction of Apantefes glomeratus , a Parasite 
Ol Pferis brass icae . - (Ml um, Cl. in Cow/>/t 6 rendus ilei Si-anus tit, InbocUti 
(fe Biolozu, Vn 1 No 24 pp mno 1002 P.ms July ? r > l ( )T0 

The writer has proved experimentally, that the female of the braconid 
hymenopteron Apantelr glomeratm is capable of laying parthenogenetic 
eges. 

There \ c no question in this spe^es of a physiological cycle, since the 
males and females always exist simultaueoushy in nature, but merely of 
an accidental occurrence, which may, however be of great importance 
in case the female does not happen to meet with a male. A large number 
of parthenogenetic eggs are laid 

Fertilisation by Ihe male does not influence the manner in which the 
female recognises and attacks the small caterpillar of Pieris hassicae any 
more than it induces any difference in the cocoons. These are identically 
the same, whether they are produced by parthenogenetic, or sexually ge- 
nerated individuals 

1048- Mutyca grand fs, a Rhynchote Preying on the Macrolepidopteron Pap Wo 
thoant fades in Argentina b). - La P>cnsa Bueno*- Aires April 7, 1910 
M A Caballero of Buenos Ayres has observed that the larva of Pa • 
pilio thoanhades (“ gusano del naranjo ”) is fiercely attacked by a rhyncote 
(fam. Pentatmidae), which C. E. Blanchard has identified as Mutyca 
graniis , a very voracious insect possessing great power of resistance. 

M. Caballero intends to study the life-history of this predaceous 
insect, which he believe? also attacks other lepidoptera that are injurious 
to agriculture 


(1) Sec it, Scptewhci, x<>i8,No 1065 >Ed.) 
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1049 - Experiments la Controlling the Moroccan Cricket (Dociostmarus mmroc- 
CMttas) in France (1). — VAYfsifair, P in Comptes rendu* des Sim %pe$ de VAcademte 
des Sciences, and Half-Year, Vol CLXIX,No 5 (Attest 4* 1919), pp 24V248. Puri* 1010. 
At the request of the General Council of the Bouches-du-Rhone, 
and of the Technical Commission instituted at the Ministry of Agriculture 
(Direction of Sanitary and Scientific Services) fot the purpose ot employing 
war products in agriculture, new experiments in controlling Doaostaurus 
maroccanus were undertaken, in iqiq, at Crau, where this orthopteron 
had done still more damage than in iqi3. Flame-throwers, suffocating 
toxic gases, and poisoned baits were employed 

(r) Flame-throwers (Amy models P3 and P4), in which heavy 
coal-tar oil is used as the inflammable substance, give remarkable results 
when directed against masses of acridians resting on the ground or walk- 
ing A single charge of a flame-thrower containing one dozen litres will, 
if well directed, clear a surface of over 200 sq metres 

The most practical method of using these missiles is to throw two, 
or three, at once, when they explode simultaneously covering an area of 
100 sq metres in an instant 

(2) Suffocating toxic *ases ~ A mixture of oxychloride of carbon 
ai d chloride of tin, which had been considered during the war as very 
poisonous to mammals, produced no effect upon very numerous swarms 
of Moroccan crickets, though these were subjected to the action of highly 
concentrated gas at distances from the place of emission varying from 
010 m to 4 m The gas did great damage to the vegetation in the neigh 
bourhood On the other hand, spraying with a 2S °' 0 , or still better, with 
a 50 % emulsion of chloropicrin (2), gave excellent results Every cricket 
upon which there fell a single droplet from the sprayer (an ordinary one 
made of tinned iron^ was attacked by complete paralysis of tha 
wings, this affection spread to the hind legs, and the insect died in a few 
seconds, the rings of the abdomen showing a rapid rhythmic antero-pos- 
terior movement It is interesting to note that some of the crickets 
thus killed were infested with the larvae of a parasitic dipteron ( Sarco - 
pha*a which, after the death of their host, came out to pupate Further, 
the chloropicrin, in the concentrations used in the experiments, only 
temporarily destroyed the vegetation, which recovered after a few weeks. 
Researches ate still being carried out near Miramas 

(3) Poisoned baits As the fields in the neighbourhood, especially 
the meadows, were irrigated every week, and no animals were turned out 
to graze from the beginning of March to the enck of October, the writer, 
in his experiments of controlling D. mar occ anus, used a soluble arsenic 
salt for his poisoned baits He employed one of the formulae generally 
used m America containing only 0 500 kg of arseniate of sodium per 12 kg 


(1) dee R , of April No 54* Cfr ateo La lutte contre Us sautetelle s dans Us dtters 
pays Int Inst of Aigric Rome, rox 6 pa sum (Ed) 

(2) 8ee No. 1050 of thi Review (Ed) 
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of bran. In the early morning the mixture was spread broadcast over 
the meadow covered with crickets, the latter being still totpid from the 
cold of the might. Twelve hours later, a large number of insects lay 
on the ground poisoned, and forty-eight hours after, the number of dead 
insects amounted to over 80 %. 

From the results obtained, the writer is of the opinion that it will be 
possible in future to keep down the swarms of D. maroccanus and of acri- 
dians in general. To this end, when the young larvae appear it is necessary 
to use : i) flame throwers in the case of all infected areas where there is no 
danger of fire f(Crau and similar desert areas) : 2) sprayings with a 50% 
solution of chloropicrin in zones where flame-throwers would be dange- 
rous : 3) arsenical baits in irrigated fields which are not grazed by animals. 

On account of the toxic, or dangerous, nature of the substances re-, 
commended, it is necessary that the State should assume the responsibility 
of the organisation of these operations, and should be assisted by associa- 
tions of land-owners such as the Defence Syndicates [Syndicate dr Defense). 

1050 - The Highly Toxic Effect of Chloropicrin upon Certain Lower Animals, and 
ihe Possibility of Employing this Substance for the Destruction of Parasites, — 

Bertrand, C. in the Combtes rendu* hebdomadares des Stances de VAciddmte des Sciences . 
Vo I CT. XVII, No. 14 (April 7, igiOj, PP 74**741 Pans, 1910. 

The great increa c e that has taken place during the last few years in 
the number of caterpillars and other plant parasites, owing to a combina- 
tion of natural conditions as well as to lack of labour and the scarcity 
of insecticides, induced the writer to try whether any of the laebryma 
tory or suffocating .substances used in during the war, could be employed 
for controlling these agricultural pests. 

Chloropicrin is one of these substances, and has proved especially 
suitable for the purpose, for it is an industrial product that can now be 
obtained in large quantities, it keeps well, and, as will presently be shown, 
it is extremely effective. 

It is produced by the action of chloride of lime upon picric acid, or 
upon the residue left after making that acid, and is a liquid with a high 
refractive index, and a density of 1.666 at + 16 0 C. Its boiling point 
at a pressure of 766 mm. is 4- 112.3 0 C. Chloropicrin, however, evaporates 
very easily, as it has a high vapour tension ; the writer found this to be 
30.2 nun. at + I5°C. It is not inflammable. It is only slightly soluble in 
water ; according to a determination made by the writer only 1.65 gm. 
dissolve in a litre at + i8°C. When much diluted in the air, chloropicrin 
has a slightly aromatic and pungent smell ; when more concentrated, it 
soon becomes extremely irritating to the eyes and respiratory passages. 
It has therefore both lachrymatory and suffocating properties, and 
firther, produces a violent cough on inhalation. Certain precautions are 
necessary in handling chloropicrin, but on account of its aggressive na- 
ture, it is qirckly perceptible, and when much diluted is innocuous, therefore 
it is much less dangerous to man than hydrocyanic acid for instance, for 
which, perhaps, it could sometimes be used as a substitute. 

[INHUI] 
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The author tried the effect upon a number of insects of chloripicrin 
diluted in the air in known proportions, and earned out a series of experi- 
ments, in order to ascertain the minimum fatal dose for each species. 
In these experiments, he took into account the length of time that ttie 
animal was exposed to the vapour, for, to a certain extent, the toxic action 
incieases with the length of the exposure. 

The method used was as follows by means of a capillary pipette 
giving small drops of which the weight has b*en determined by the balance, 
a known amount of chloropicrin was dropped into a wide mouthed litre, 
or two litre, flask. The latter was then corked, and well shaken, in order 
to insure the vapour being equally diffused throughout the air in the flask. 
After a quarter of an hour, the animals were introduced, from three to 
five being enclosed at a time in a little bag of fine gauze which was suspended 
in the toxic atmosphere by means of a thread fixed between the neck *of 
the flask and the cork. When the animals had been exposed for the given 
length of time, they were examined, and if they proved to be alive, they 
were taken out placed on the leaver which formed their usual food, and 
kept under observation If the insects were aphids, a piece of the stem 
of the host plant covered with its parasites was put into a small bottle 
containing water, instead of into a bag, so that neither the plant, nor the 
insects, should suffer from evaporation, and the bottle was lowered down 
into the flask by means of a string 

The insects experimented upon were the caterpillar*- or larvae of 
lepidoptera (the vine, pvralid the eudemis of the gTape, the lackey moth 
Wotnbyx iteusfria ] , of trees etc ) the larvae of hymenoptera (the poplar 
sawflv) and aphids (the aphids of the Japanese spindle-tree) 

From the total data obtained from these experiments it was found 
that the aphids were killed either immediately, or in some hours, by 
being placed for from 5 to to minutes in an atmosphere containing only 
from i cgm. to 2 cgm. of chloropicrin per litre A concentration of half 
this strength was also very efficacious, at least as regards the larvae. The 
latter stopped feeding, lost their strength and power of movement, and 
finally died in from 24 to 48 hours after their exposure to chloropicrin 
vapour. 

There is thus every reason to suppose that fumigating or spraying 
with chloropicrin (either in the form of an aqueous solution, or an emul- 
sion) might prove a good method of controlling certain parasites of cul- 
tivated plants. * 

*051 - An Aphis Injurious to VicU utropurpurt* in the United States. — 

Sec No 82ft of this Revtcw „ 

1052 - Pests of the Cotton Plant in the State of Slo Paulo, Brazil. - See No 883 of 

this Revtew 

1053 - DlterM* yirgioic*, Macrolepldopteron Injurious to Cotton and Other 

Phnfl In Texas, United States. — Mitchell, J. D., in the Entomolosual News, 

Vo! XXX, No tto Tor-iru Philadelphia, Titlv, ioiq 

In July, 1917, larvae of Diacrisia vtrgwica were observed all over Vic- 
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toria County, Texas, in limited numbers, feeding on various species of weeds. 
At Placido, they attacked three fields of cotton, nnd on about one acre in 
each field defoliated the plants, leaving the green bolls on the stalks. 

In May, 1918, severe infestations occurred in Victoria and adjoining 
counties, and many complaints came in of cotton being damaged. The 
writer spent sume time in observations m Victoria and Calhoun 
Counties. 

The larvae were found feeding upon a large number of wild plants 
and shrubs, and also upon the following cultivated crops Gossyptum 
hirsutnm , Zea Mays, Cncutms Melo t Medtcago sativa, and A yachts hypo- 
gaea . They eat all garden truck. 

The first infestation appeared on weeds in pastures and on the road 
sides. Where the weeds were plentiful, the caterpillars did no damage to 
crops, but where wild plants were scarce, they invaded the fields, espe- 
cially cotton fields. 

When the caterpillars are very yoimg, they are killed by spaying 
them with Paris green and lime ,/ but when they aie large, no poisons or 
repellants seem to have any effect upon them. 

Some farmers claim to have kept caterpillars out of their fields, until 
a fair yield was aSvSured, by dusting ahead of them with pure Paris green, 
others saved a paying crop by going along the infested side and handpick- 
ing and killing the caterpillars The damage to cotton by Dtacnsta virg'n- 
ica in Victoria and Calhoun Counties, in 1918, is claimed by farmers 
to be from 25 %, to total destruction. On an estate in Calhoun County 
visited by the writer, the destruction of cotton on 65 acres was found to 
be complete. The fields on this land and the lands adjoining were free 
of weeds. The only paiasite bred from D. vxrgmica is Eremotylus arctiae 
Ashmead. 

The writer gives information concerning the life-history and habits 
of the parasite. 

1054 “ So/enops/s gem In at a, an Ant Injurious to Tobacco in lava. - 

Roepke, W in ltpmnnn / Yeai <XTK, Part ", pp 102201, 6 pl Batdvw iotS 

The writer mentions some of the distinctive characters of the " ta- 
baksmier ” (Solenopsts gemmata F.), without, however, giving any parti- 
culars as to its mode of life, which so far has not yet been thoroughly in- 
vestigated. 

Workers and Soldiers. - These are of a fine rich red brown co- 
lour, The abdomen is sometimes of a darker or lighter tint of grey, especially 
along the posterior margin of the segments. The head is of a much darker 
red-brown than the rest of the body , this is most noticeable in the large- 
headed soldiers. The entire body is smooth and shining, there being few 
hairs upon it 

The little workers have rather small heads, the latter are longer than 
they are wide, and become somewhat narrow towards the upper portion. 
The scape of the antenna is too short to reach the posterior part of the head. 
The nine other segments forming the funiele are but little longer than 
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the scape. The extremity is composed of two segments, and forms 
about */ 6 of the funide. 

The thorax is free trom the projecting spines, teeth, and sharp points 
met with in many other formiddae. The legs are very slender, as in the 
case of all other spedes of ants, the anterior legs have also a little tuft 
at the end of the tibia, while the so-called spurs are wanting on the in- 
termediate and posterior legs. The little tuft serves chiefly for cleaning 
the antennae. Seen from above, the tw<. segments of the abdominal 
stem are of about the same width, and are not supplied with spines, teeth, 
or other similar weapons. The abdomen seen from above is oblong and 
oval, the first segment being wider than the three succeeding segments 
taken together. Sometimes the sting projects somewhat from the extremity 
of the abdomen. The length of the little worker calculated from the ex- 
tremity of the abdomen to the mouth parts varies from 3.5 mm. to 4 mm. 
The soldiers are larger. Their heads are espedally long and broad in com- 
parison with their bodies, the posterior margin is much notched and, a 
deep, pointe<J median suture runs along the whole length The anterior 
part of the thorax is stronger, in order to support the the heavy head. 
The abdomen is slightly thicker The length of the largest soldiers is 
from 6 to 7 mm. The results of twenty measurements showed that there 
was no marked difference between the workers and soldiers in S. germnata. 

Females or Queens.-— These are distinguished from all the other 
classes by their larger size and the greater development ol the abdomen. 
Young unmated females have two pairs of wings. After pairing, they lose 
their wings and remain wingless for the rest of their life. The females are 
about 8 to 9 mm. long 

Males . — These are relatively large, and are easily recognised by the 
special structure of their antennae which have n > termiinal segment, the 
scape and funide being alike. The antennae of the male consist of 12 seg- 
ments. The males keep their wings. The length of the male S. gemmata 
is about 6.5 mm. Although the soldiers look very ferodous on account 
of their laige heads and powerfnl jaws, tliev are never the hrst to attack. 

Conti ol — It is impossible to destroy the ants’ nests in a systematic 
manner, as the indiudnals live too much dispersed Good results seem 
to have heen obtained by isolating the s edbeds of the tobacco by means 
of running water. If there is no running water at hand watering the seed 
beds with an emulsion of petroleum jid soip is the be°t remedy. w 

% 

1055 - Insect Injurious to Seeds of Cinchona Sown in Nurseries, in Java. - See 
No 905 ot this Review. 

1056 - Antonin* xonata n. sp* a Coccid Found on T einostachyum atte- 
nuation In Ceylon. — Grebv, I, , m The Entomologist’* Monthtv Ma&sine, Third 
Senes Vol. V (LV), No* 56 (663), pp X 7 VI 76 * x fig I/>ndon, Auiru<*t, 1910 

A description of the new species, Antonina zonata , which lives on 
Tetnostachyum attenuatmn at Pundaluoya, Ceylon. The adult females 
of this cocdd are dustered in the axils of the smaller branches of the host- 
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plant. They are seldom actually exposed, but are almost invariably 
enclosed in certain shelters constructed over them by ants (Cremaiogdster 
dohrni). The position and globular form of the insects give them the 
appearance of sessile berries growing upon the plant. The male puparia 
are usually concealed beneath the stipules of the host. 

1057 - Cyrtogn&thus forf/catus, a Beetle Injurious to the Vine in Morocco — ■ 

Ta ivif, A , in Le Progrjs agricole et viticole, Year XXXVI, Vol. lyXXI, No. 23, 
pp. 544 545* 2 Montpelliei, Junt b t 1019 

The larvae of the longicom beetle, Cyrtognathus forficatus L., which' 
usually attacks the roots of the dwarf palm (Chamaerops humilis) in Mo- 
rocco, have also been found destroying the vine there. Vigorous stocks 
already bearing grapes, which had been planted in the spring of 1917 
on land cleared the previous year, were found, in 1918, to have been com- 
pletely cut in two at 6 or 7 cm. below the surface. In all, there were 21 
stocks attacked by these larvae on one hectare. The damage w^s not 
very great, but there were only a few clumps of dwarf palms on the land. 
As nearly all these clumps harboured the parasite, much more injury 
would have been done if the palms had been more numerous. Up to the 
present date, 1919, the writer has found but one fresh case. 

The larvae only attack vines in default of other food, and exist solely 
where Cham, humilis grows. 

As a method of control, the writer recommends that vines should 
be planted on land free from these palms, or where they are few in number. 
If this is not feasible, as long a time as possible ought to be allowed to elapse 
between clearing and planting ; the larvae should be collected at the time 
the ground is cleared, the vines should be carefully watched, and the larvae 
removed directly they make their presence known. 

1058 - Some Rhynohotes that Infest Citrus Trees in Australia. — Froggatt, w. in 

The Agricultural Gazette of New South Wale «, Vol. XXX, Pait 5, pp 325-330, 8 figs. Sydney, 
May 2, iqiq. 

A description giving the life histories of the following rhynchotes 
which, having deserted their respective original plant hosts, now infest 
citrus trees in various parts of Australia : - - 

1) Green spined orange bug (Bifrorulus bibax) ; 

2) Painted Capparis bug (Stenozygum personaium) ; 

3) Painted horehound bug (Agonoscelis rutila). 

When orchard trees are badly infested with swarms of immature 
bugs, as is often the case, a kerosene or oil emulsion mixture well sprayed 
among the foliage will kill larval forms. Jarring the branches, after plac- 
ing a sheet on the ground under the tree, will often bring down these pests 
in !arge quantities when mature, this should be done in the early morning 
when the bugs are semi-torpid and inactive. The rhynchotes thus caught, 
can be thrown into a bucket or tub of boiling or cold water containing 
a little kerosene. 
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x«5# CiMphagm mixta. n . g. and 0. ip., a Beetle Attaking the Hutacea Atm- 
imati a glxucx in Hew South Wales, Australia. — pboocah, w w„ in The 
ARtiruliural Gazette of Sew South Wde*, Vol. XXX, iMrt 4, pp. 261-267. 4 figs. $ydt»ey, 
April# 1910. 

Atalantia glauca , popularly known as the native lime, is one of the 
very few plants related to the citrus family which are indigenous in Aus- 
tralia. The writer has received many requests for its seeds from the United 
States Department of Agriculture with the view of culitvating this ru- 
tacea as a suitable stock upon which to graft the more delicate oranges 
and lemons. Its fruits, whfch are small and have an add lime flavour, 
make a refreshing drink when crushed in water to which sugar has been 
added. 

A . glauca grows plentifully in the Morea district, in New South Wales, 
where the writer discovered a large number of the half-grown trees were 
badly damaged by borers. These were found, by means of breeding 
experiments carried out by Mr. Lee, to belong to a new genus and new 
spedes of longicom beetle for which he suggested the name of Citnphaga 
mixta . 

The eggs are deposited in the bark a few inches above the ground ; 
the larvae form a large open bore in the trunk and cause a considerable 
gumming of the damaged wood. The larval stage can be estimated as 
lasting about 10 months, and the pupal state as lasting from a month to 
6 weeks. 

A description is given of the larva, the pupa and the adult beetle. 
A technical description of the new genus and new spedes is also appended. 

1060 Tmeniothrips inconsequent # a Thysanopteron Injurious to the Pear 
Tree# Discovered in Ontario# Canada. — Ross, wm r.. in The Canadian tntomo- 
loRtst, Vol II# No 1, p. 8s. London, April, 1919 

The pear thrips (Taeniothrips inconsequent) , which had hitherto not 
been recorded as occurring in Ontario, was found by the writer in the 
spring of 1918, on pear-trees in a large orchard near Beamsville. For- 
tunately, the number of these insects was extremely small, and as far as 
could be seen, they had done little damage. 

xo 6 i - Tylencbus musico/s n. sp* a Nematode Parasitic on the Bluggoe Banana 
in Grenada# British West Indies. — 1) Nowell# W., m West Indian Bulletin, Vol XVII# 
No. 3, pp. 177-179 ; 2) Cobb# N. A.# Ibid,, pp 179 x82, 2 figs. Barbados, April 7, 1^19. 

I. — In May, 1918, the existence was recognised in Grenada of a serious 
and wide-spread affection of the banana known there as the bluggoe, 
and used extensively as a temporary shade for cacao. 

It appears that the disease may develop in plants of all ages, though 
its presence is most evident to the casual observer in those that are approach- 
ing, or have actually reached, the fruiting stage. 

A common characteristic is the drying of the outer leaves, and then 
of the partly developed bunch, the fruits of which often dry to a hard 
blackened condition when only 2 or 3 inches long. 
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In every instance, the root system was partly or Mitirely dead, or 
else dying. The dead roots were either totally black, Or black b£twe$n 
the cortex and the central cylinder. The outer part of the bulb from 
which the roots arose, presented the same black disorganised appearance, 
and this was repeated to a lesser degree on the bulbs and roots of young 
suckers arising from the diseased parent. 

Mr. Nowell further examined spirit-preserved material (bulbs and 
roots) coming from the two infected localities in the island. 

The affection has the general appearance of a fungoid disease, but 
neither hyphae, nor bacteria, were present to an extent, or with a unifor- 
mity, suggesting more than a saprophytic r61e. On the other hand, 
Ms. Nov ELL found nematodes and their eggs in all the material examined. 

As regards the control of the disease, the first essential is the com- 
plete avoidance of the use of suckers from infected clumps for planting 
material. Where land is badly infested, some other crop should be sub- 
stituted. Observations will no doubt be made as to whether more intense 
cultivation will enable plants to throw off the disease. It has been reported 
in a communication of December, 1918, that the plants in one infected dis- 
trict showed a considerable measure of recovery during the more favourable 
conditions of the wet season, presumably because more rapid root develop- 
ment had kept pace with the progress of the infestation. 

II. - Dr. Cobb, to whom Mr. Nowell sent for identification the 
nematode found in the infected material, gives a detailed description of it 
under the name of Tylenchus musicola. He states that it is a new species, 
and until some proof is found to the contrary, this eelworm must be regard- 
ed as the cause of the disease in question. 

The new nematode is very closely related to 7\ similis , Cobb, T. pene- 
trans Cobb, and T. pratensis de Man. 

1062 - Pests of the Avocado ( Persea gr*tissim&) in Guatemala. — popkno*. w , 

in United State > Department of Agriculture, bulletin 713, pp. 33-36, 1 pi. Washington, D C , 

April 1 7, 1910 

A small beetle, Conotrachelus, n. sp., is the most destructive of all 
the parasites infesting the avocados ( Persea gratissima) in Guatemala. 
The larvae of this pest are sometimes found in the ripe fruits sold in the 
market. There is no external sign denoting the presence of this curcu- 
lionid, but if a fruit is cut in half, the seed is seen to be more or less per- 
forated by wide borings containing a dozen or more larvae varying 
in colour from white to rose. It is rare for the larvae to attack the 
pulp of the fruit directly, but they often ensconce themselves between the 
seed and the pulp, causing a change of colour in the latter. In some of 
the avocados examined, the seed was so greatly altered by the borings 
of the larvae, that it was actually reduced to a pulverent condition. It 
is ob\ious that the fruits attacked by this insect are useless. 

It appears that Conotracfielus is of common occurrence in Guatemala. 
Very little is yet known of its life-history. Once it has excavated its 
galleries, it abandons the fruit and pupates in the soil, the adult beetle 
emerging a few days later. 

m] 
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Prom the standpoint of the damage produced, the next parasite of 
importance after this beetle is a rhynchote representing the family Psyllidae 
The latter pest, which is probably Tnoza koebelei, is very common in the 
district of Antigua, and of fairly frequent occurrence in various other re- 
gions. It produces on the upper surfaces of the leaves numerous long, 
conical galls, which no doubt exercise an unfavourable influence upon 
the tree. Probably, in addition to the species mentioned, there are other 
gall-forming Psylhdae which are responsible for the injury to the leaves 

In Per sea seeds that have remained some days on the ground beneath 
the trees, large numbers of C aulophilus latmasus have been found This 
beetle is also often found in seeds coming from the market where they have 
been kept for two or three weeks It bores small galleries in the seeds. 

The larvae of a small lepidopteron ( SUnona sp ) have been found 
m some avocados bought in the market at the town of Guatemala ; they 
make borings in the seed and are similar in size and general appearance to 
Conotrachelus larvae, but the damage they cause is not so great The 
presence of these larvae is revealed by a little round hole on the surface 
of the seed 

Numerous scale-insects attack P. gratissima in Guatemala, but cases 
of serious infestation are rare At Almolonga, near Quetzaltenango, 
a tree was found which was very badly attacked by Pnlvtnafia floccifera. 
Other scale-insects reported from different regions of Guatemala are 
Asptdiotus latamae, A substmihs, Chrysotnphalus diet ) < s permi, Chrys. 
perseae, Chrys personatus, Chrys. scuttformis , Dtaspis botsduvalii, Pseudo - 
parlatona osireata and Lepidosaphes mtmosarum. As for the fungi pa- 
rasitic on Persca g ratissima , Colletofnchum gloeosponoides, Diplodta per- 
scana, and an undetermined Species of Fusarum have been recorded. 

nm 
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iofi? - Agricultural Conditions in Cyrenaica. — Mancini, a , in L'Airkoitwa Coiomale, 
Year XIII, ist Half-Year, No 2,pp 7 s-or Florence, Apr 30,1010 

General. — Along the coastal zone of Cyrenaica wherever irrigation is 
possible vegetable gardens and orchards are cultivated on intensive lines. 
The interior plateau is covered with good pastures and well watered, so 
that stock grazing is of great importance and cereal crops are widely grown. 
From November to April or May, barley and wheat are cultivated, i. e. the 
pastoral and grain growing systems of agriculture of the nomadic or 
setmnomadic type prevail. The factor which limits stock-rearing is the avail- 
ability of watering places ; the barley and wheat crops, which give very 
varying yields, serve to feed the farmers' household and also the stock. 

Except for rare weeding, the Bedouin s agricultural work is limited 
to the operations of sowing and harvesting. Sowing is done broadcast on 
unworked land and the seed is covered by scratching the surface of the soil 
with the native plough, which is light, cheap and easily drawn even by the 
commonest means (generally a camel) ; moreover this plough has the ad- ' 
vantage that it can be used without difficulty on land recently soaked 
by rain. 

These systems cannot solve the problem of economising moisture as 
much as possible, which is most important in dry countries like Cyrenaica. 
The author touches on the question of the chief climatic and soil character- 
istics of the colony, so as to bring out the difficulties which will have to 
be faced and overcome before dry-farming of cereals on a large scale can 
1*' undertaken with chances of success. 
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Climate. — The Government Agricultural Bureau has established an 
extensive System of thermo-udometric stations in the regions most interest- 
ing from the agricultural point of view, but the stations have not been work- 
ing long enough yet for the data which they have gathered to be sufficient 
to define exactly the climate of the district. It is known, however, that the 
year has two seasons : — the rainy season, when only tin-irrigated herba- 
ceous crops are grown, and the dry season, which destroys all herbaceous 
plants and stops tree growth. From one year to another there are marked 
variations (from 250 to 500-600 mm.) in the rainfall ; in the lives of the na- 
tives these variations are recoided as years of scarcity or of plenty. The rain- 
fall between October and April is likewise very variable. 

The climate is windy ; sometimes sea winds cause damage, but plants 
suffer most from the “ghibli ", a south east wind, often very violent, dry, 
scorching, and loaded with sand, which lasts whole days on end, especially 
during May, June, August and September. The early (March-April) “ ghibli " 
are the most dangerous as, when they come at the flowering period, they 
sometimes completely prevent pollenation and cause crop failifre. On 
ripe or nearly ripe ears the “ ghibli ” causes a sudden drying up and conse- 
quently heavy losses during harvesting operations. The simplest means 
of defence against this wind consists in selecting very early species and 
varieties of grain (barley is earlier than wheat) and in sowing early. 

Soil. — Calcareous red earth formed on the spot from the rock below 
is most general ; the limy crust is of variable depth but is usually veiy 
thick. Small particles form the greater portion of it and give rise during 
the dry season to deep crevices in the soil. This soil is not very per- 
meable and water accumulates on the surface ; after rain it easily forms 
a crust. 

The long period of complete drought creates conditions very unfa- 
vourable to bacterial life which can show activity only during a few 
months in the year. The big deep roots of a natural variety of thistle, 
which remain in the ground after the plant is dead, are widely used by 
the natives as fuel. Some leguminous plants (peas, beans) grown in 
gardens hardly ever have nodules on their roots, while in the case of 
naturally-growing leguminous plants which the writer has had occasion 
to examine (genus Vtcia, Lotus Meltlotus , Medicago, Trifoltum, Latkynt s, 
Astragalus, etc.) the nodules exist and are often numerous. It is probable 
that beyond a certain depth no life can exist in these soils, which are 
mostly virgin and uncultivated. 

On the plateau there are numerous more or less vast depressions which 
often have the appearance of great plains and in which vegetation profits 
by the water coming from the surrounding higher ground and by the lesser 
intensity of the winds. 

On the south side of the plateau in the plain lying south of Benghazi, 
towards the Syrta (Barka and Beda), etc., are the native "white soils", 
meUowex than, the rt d, often very deep, and more porous to watei and air. 
Between the red and the white soils there are many intermediate types. 

\jn account of their great depth and uniform structure, both the red 
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and the white soils offer conditions which, on the whole, are favourable to 
dry farming. 

Bare Fallows. — Ploughing during summer and autumn and repeated 
surface operations during the year mean the accumulation and conserva- 
tion in the soil of rain water, to the benefit of a crop following the bare fall- 
ow. In Cyrenaica, this is a necessity to assure constant crops, especially 
as it allows of reasonable hastening of sowing on dry ground and under 
the best conditions. The climate of Cyrenaica is not very favourable to the 
use of bare fallowing (the " ghibli ” is the main obstacle), but on the other 
hand the soil offers better conditions. The veiy extensive depressions in 
the colony, preferred by the natives because the crop in them is more certain, 
combine excellent conditions for the effective use of the fallow. 

Machines and Motive Power. — The first attempts at cereal grow- 
ing undertaken in Cyrenaica during the seasons of 1918 and 1919 have shown 
than many ploughing implements coming from Itily or abroad meet the 
special conditions of the colony very imperfectly. For example, it is sta- 
ted that, for first working of the soil, even only on the surface, the mould- 
board plough is of little use on account of the great haulage force required 
and the facility with which the parts get broken and especially because the 
turning over of the sod is not without grave danger in new countries. The 
disc cultivator, which is more substantial, easier to draw, and which opens 
up the soil without turning it over, is much more suitable. Acme and 
jointed hari ows are not fully efficacious in almost virgin soil ; it is more 
profitable to use disc harrows, which have already been used with 
advantage in the colony for w'ork on bare ground under fallow (they have 
the advantage of leaving the tilth arranged in furrow's which are less 
affected by the “ ghibli ”) and harrows with adjustable mobile tines 
for harrowing done during the period of growth. In addition, drills 
for widely sjKiced row’s and head-reaping machines are needed. 

Draught animals are scarce and not economical, so that mechanical 
haulage machines are an absolute necessity for the colony. Already good 
results have been got from the use of Mogul tractors for summer and autumn 
ploughing. On the other hand, under present conditions, direct mecha- 
nical haulage gives poor results for sowing, as ti actors need dry ground in 
order to work well. In this res|>ect the bare fallow, sown before the great 
rains, will permit of a wider and more efficient use of tractors. 

Of draught animals, the mule thrives fairly W'ell in the climate of the 
colony, and much better than oxen. It may be that the camel will be use- 
ful for this purpose in the future, but at present tlie few camels available 
are scarcely enough to keep the small caravan-trade going. 

There is plenty of flat ground, without obstacles and not very stony, 
which would lend itself easily to the use of mechanical powei. 

Experiment Stations for Cereal (Growing. — If the use of bare 
fallows by means of implements which fulfil the requirements of the 
farmers is recognised as possible, then the problem of the economic gain 
presents itself, and it is of first importance. It is easy to determine 
part of the factors in the calculation, but others, and these are the most 
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important (e. g. the yields of the crops), will not be established until after 
a sufficient number of years, on account of the great variations they are liable 
to undergo. Hence the need for a long period of experiment before the grow- 
ing of cereals on a large scale in the colony can be advised. 

Conclusions. — In the agricultural future of the plateau of Cyrenaica 
the growing of cereals as an industry, with the bare fallow and a wide use 
of mechanical power, will very probably assume great importance, but 
much experimenting is required first, methodically carried out and lasting 
over a sufficiently long period, to demonstrate the technical possibility and 
the economic suitability ot this undertaking. The solution of these 
problems could be entrusted to one or more stations for experiments 
in cereal growing which should be set up as soon as possible in the colony. 

The favourable conditions centred in the plateau as regards stock rais- 
ing, especially sheep, point a sure way to the colonist, who will be able to 
await with greater tranquillity the establishment of new plantations of 
trees and the practice of cereal growing for his own and his family 'syequire- 
mcnts, while basing the income of his farm on live stock and their products. 
It is over this period that the activity of the Government Agricultural Sta- 
tions should be spread. New and definite horizons could be brought into 
view for the expansion of agriculture in the colony. 

1064 - Activity in Agricultural Development in Mesopotamia, — See No. 1242 of 

this Review. 

1005 - Treatment of Malaria with Trypanoblue. — Gros, h., in Bulletin de la SocUU 

de Pathologic Exohque , Vol. XII, No. 7 , TP- 434 -442. -Paris, July 9, 1919. 

Trypanoblue has long been used in the treatment of certain illnesses 
in animals caused by protozoa. 

Mr. Guv Maurice, Inspector General of the v State of San Paulo 
(Brazil) Veterinary Services, proposed, in August, 1917, to resort to the 
use of this colouring matter against malaria, and he managed by means 
of this agent to render the cattle in the state of Rio immune to bovine 
malaria, an animal disease which he compares to malaria. 

The writer has experimented with the proposed method and his re- 
sults enable him to state that: — 1) trypanoblue, in sub-cutaneous injec- 
tions and in dosv,$ of 20 to 40 cm. of a 1 % solution, lessens the fever in 
malaria which has lasted about a month ; 2) trypanoblue does not pre- 
vent the multiplication of the heumtozoa ; 3) it does not even cause a 
temporary sterilisation of the patient, as does quinine ; 4) it is inferior to 
quinine, and, used by itself, it should be entirely rejected in the treatment of 
malaria , 5) it may be employed without inconvenience -and even perhaps 
sometimes with advantage in association with quinine. 

1066 - Identity in the Geo-botanical Conditions for the Pupation of Qlossina. — 

Schweiz, J ., in Bulletin de la SociHe de Pathologic exotique, Vol. XII, No. 5, pp. 234-238. 

Paris, May 14, 1919 

The systematic search for and the discovery of the haunts of the Glos- 
siua are of relatively recent date. The writer spent three years (1916-18) 
in the comparative study of the habits of five species of Glossina ( Gl . 
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palis, GL fusca, Gl. brevipalpis, Gl. pallidipes, and GL. morsilans) and suc- 
ceeded in finding numerous pupae of all these species in the Belgian Congo 
(province of Katanga). 

He has frequently found pupa resting-places common to two and even 
three species of Glossina, whence it appears that the different species seek 
the same or similar places for their larvae, i. e. places having llu same 
favourable conditions for the hatching of the perfect insect. 

The essential and absolutely necessary c editions in a pupa-bed for all 
species of Glossina are : — (i) dry loose ground ; (2) shade. 

Besides these primary conditions there arc* others of secondary or less 
importance. For this reason, beside ideal places or 11 true resting-places ” 
i. e. where pupae are very numerous, pupae are very often found scattered 
in any spot providing the essential rc quirements, iv> local necessities also force 
the Glossinae to a certain adaptation. Thus, at first sight, there seems to 
exist some difference between the lesting -places of diflerent species of Glos- 
sinae, but this apparent difference is din* solely to the fact that the various 
species frequent places which piovide a special type of vegetation which 
suits them. 

As Gl. palpahs is found only along wooded water banks, its pupae are 
generally found on these banks. This s]x*cies prefers a sandy spot for egg- 
laving, but when there is no pure sand, deposited by water, it is satisfied 
with sand mixed with oaith, and even with eaith alone piovided it is very 
soft. Also the larvae of Gl. palpahs arc* deposited only in dry seasons, as 
in a rainy reason the shores aie often inundated. The supae of Gl. fusca 
and Gl. brevipalpis are found in similar places, in true 4 resting-] daces and 
with pupae of Gl. palpahs. The Gl. nunsitans and pallidipes, while not avoid- 
ing the neighbourhood of w ater, havctheii habitat preferably in vast moder- 
ately-w r ooded regions, and also Gl. fust a and bnvipalpn s may leave the vi- 
cinity of water. Under such conditions a scare h for tin* pupae is much more 
complicated , but even then there exist favourite ] daces. 'Lhe latter consist 
of the large trunks of fallen or uprooted tiers lying horizon tall v or not very much 
inclined , touching the surface of the gioundoi , better still, lyine, a few centimetres 
above it. The under part and borders of these fallen trees fulfil all the re- 
quisite conditions : sun and rain do not ]>enet rate there and, consequently, 
the ground is neither damp nor haid ; and the Glossinae find there a good ver- 
tical support near the ground for the time when the larva is expelled. The 
writer has found about 200 pupae of GL fusca under one of these fallen tree 
trunks * 

The shrub or herbaceous undergrowth is also of importance for 
pupa resting-places ; it should not be too tutted, for then the fly cannot 
hover freely enough to choose a place to lay its eggs, w hile the presence of 
numerous small roots does not make the ground very soft. The complete 
absence of undergrowth is equally unfavourable, for then the insect has not 
the necessary support when the larva is expelled. Fallen trees, however, 
while preferred most, do not monopolise the resting-sites, and the writer 
found numerous pupae of all five species in the most varied places and com- 
ers : hollow trees, alive or dead, containing a little sand or earth ; the lower 
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edge, slightly raised, of Elaeis palm trunks ; under the base of a sloping 
ant-hill in a little soft ground, etc. 

In short, the pupae of the Glossina are found practically on a level with 
the ground, immediately under the bed of dead leaves and humus. 

1067 - Vegetables in Rural Domestic Economy, In Italy. — tamaro, d. (Royal Agri- 
cultural School of Sassari), in UAhtncntazione.Yaox I, No. 6, pp 59-60. Milan, June, 1919. 

Taking as basis the statistics for 1914 relative to the production of the 
principal foodstuffs in Italy, and allowing for imports and exports, the 
writer estimates the average annual consumption per inhabitant of the prin- 
cipal foods in the following manner. — wheat 172 kg., maize 50kg., rice 
15 kg., potatoes 45 kg , dried pulse i() kg., meat 16 kg., fresh vegetables 
100 kg., fruit 44 kg., seasoning (oil, butter, fats) 22 kg., sugar 4580 kg., a 
total of 484 580 kg. The daily ration per inhabitant then. lore contains the 
quantities and the composition shown in the appended tabic, from which it 
results that the average ration of the Italian people quite corresponchvto w hat 
hygienists recognise as normal, in spite of the very low consumption of 
meat in comparison with oilier peoples. 

Nutritive elements contained tit average daily ration in Italv. 


roons 

1 Daily 
consump- 
| tion 

Proteins 

I'ats 

Carbo 

hydrates 

, Salts 

| MO 


grammes 

grammes 

grammes 

grammes 

I grammes 

Wheat (bread) . 

1 

. . . . | 473 

36-1 s 

1 "32 

237*49 

| 5*62 

Maize (polenta) . 

- ... 137 

7*6 | 

r 00 

48^00 

I 2 *50 

Rice . 

41 

3*96 

O 54 

30*7 ^ 

o*33 

Potatoes . 

• • , I2 3 

1*94 

OMQ 

25*75 

I35 

Dried pul*: . 

. . . 1 43 

9*0 5 

, 0*58 

22‘bg 

0*21 

Meat. . . 

. . 1 45 

9'°3 

o-r> 4 

t 

0*48 

Fresh vegetables 

247 

3H7 

172 

30*52 

5 ‘48 

Fruit 

. . . . 1 120 

<>•52 

, 0*22 

| 15*37 

I'92 

Seasoning (oils and fats) 

. . . . | bo 


Oo* 0 

1 — 


Sugar 

. . . , 12 






Totals it 99 

1 1 

THI 

1 **’•* 

4SS*T» 

1 

| !»•*» 

Normal ration for adult 

m«iu: — Protein 50-60 gm. — 

fats 50-80 gm. — 

Carbohy- 

drates 350-400 gm 





_ 


Vegetables play an important part in the average ration, and being the 
cheapest of the foods they ought, according to the author, who in this agrees 
with the hygienists, to lie consumed to a greater extent, up to 300 grammes 
daily per head 

Vegetable growing is of great interest in rund and domestic economy, 
while agriculture finds in these plants a crop yielding the highest returns, 
and 4ome»tic econ nny a food of excellent quality an$ very cheap. 
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zo68 - Biological Values of Wheat and Almond Nitrogen. — M, organ a. F.,andiiBiNz, 

A.M. (Division of Stouschold Science, University of California, Berkeley), in The Journal 
of Biological Chemistry , Vol. XXXVII, No. 2, pp. 21^-222. Baltimore, feb. 1919. 

In 1909 Karl Thomas attempted to compare the biological values of 
various protein foods by a comparison of the minimum quantities of their 
food nitrogen which suffice to maintain equilibrium in the adult body* 
His work (Arch. Physiol ., 1909, p. 219) has resulted in a good deal of discus- 
sion but few confirming experiments. American authors (Rose and Cooper 
McCollum, Simmonds and Parsons) have criticised the brevity ot his 
nitrogen balance periods as well as the arbitrary formulae used by him 
in the calculation of the percentage efficiencies reported. These for- 
mulae are: 


Urine of N- free diet 4 - balance 
N absorbed 


- biological value 


Urine of N- free diet -J- fecal N 4 - balance 
N Ingested 


— biological value 


As final result, the average is taken of the two values so obtained. 

The wiiters estimate that the Thomas method may be accepted as indi- 
cating to some degree the relative protein values of those foods, taking 
into account, however, the fact pointed ont by McCollum, Simmonds and 
Parsons that the nitrogen metabolism in the adult body may differ in some 
respects from that observed during the growth of the young, or during the 
process of lactation. 

The subject experimented on was a healthy young woman and partly 
the Steck and partly the Thomas methods were used. A double series of 
experiments was carried out on the metabolism of nitrogen from wheat 
gluten and almond meal (the latter piepared by chopping blanched almonds 
very fine, sifting them, and'washing five or six times with ether). The 
experimental period lasted about 6 months ; the results are shovyu in detailed 
tables, and summarised as follows : — 

The " biological values M of wheat gluten and almond meal, determined 
by the usual minimum nitrogen feeding method and calculated according 
to the formulas proposed by Thomas, are found to average 70.5 and 94.0. 
This figure fer wheat gluten is nearly twice that found by Thomas, using 
wheat flour. ^ 

When as much as 0.102 gm. of gluten per kg. of body weight was fed, 
a positive nitrogen balance was obtained, but when the intake fell to 
0.07 gm. per kg. the positive balance was not maintained, and at 0.068 gm. 
per kg. became negative. 

A satisfactory positive nitrogen balance was not obtained with the 
largest amount of almond meal used, 0.071 gm. per kg. of body weight. 

The charactei of the basal low protein diet used affected the apparent 
availability of these protein foods, as expressed in terms of the Thomas 
formulas for biological values, 
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io6y - The Dietary Properties of the Pea. — Me coiadm, h. V., Sjmuomm, n. ami 

PARSosN, II. T. (John Hopkins University, Baltimore), in The Journal of Biological 

Chemistry , Vol. XXXVII, No. 2, pp. .287-301 , 8 charts, bibliogr. of 18 works. Baltimore, 

February, 1919. 

For several years the authors have been engaged in the study of the 
»]>ecial dietary projjerties of human foodstuffs, with a view to discovering 
the exact nature of their deficiencies from the dietaiy standpoint. These stu- 
dies have now included all the more important cereal grains, wheat germ, 
the navy bean, certain leaves, mixtures of cereal grains and leguminous 
seeds, and complex mixtures of seeds including both the cereal grains and 
leguminous seeds, especially the pea and bean. The results of these 
studies have led the authors to formulate a new classification of the food 
stuffs based 011 their biological functions. Among the vegetable foods, 
those which are functionally storage tissues, such as seeds, tubers, certain 
roots, and to some extent certain modified leaves, e. g. the thick leaf of 
the cabbage, show decidedly greater dietary deficiencies than dlt those 
which are the seat of great metabolic activity. Kxamples of the latter 
class are leaves in general, but more esj>ecially the thin leaves which are 
not filled with reserve food materials, the germ of the seed, and probably 
also those parts of tubers and fleshy roots which are rich in cellular 
elements. The seed, tul>er and root group are all decidedly deficient in 
calcium, sodium, and chlorine among the inorganic elements, and in 
the quality of their proteins, and, with few exceptions, in the content 
of fat-solubJe A, The leafy portion ^ of the plants approxunate complete 
foods, and in some plants are actually complete foods which suffice to 
maintain a state of good nutrition in animals for years. 

The work in question describes work on the dietary properties of the 
common pea, which supports the general theory that vegetable foods 
with similar functions have likewise similar dietary properties. It also 
gives records of experiments which show the supplementary relationships 
between the proteirfs of the pea and casein, fcelatin, zein, and lactalbumin 
{espectively. It is of interest to note that, while both casein and zein 
supplement the deficiencies of the pea proteins, gelatin and lactalbumin 
do not. From the, failure of lactalbumin to supplement the proteins of 
the pea, or to induce grawth when fed in the amounts used in the ex- 
periments of the writers, they have come to the tentative conclusion that 
lactalbumin is either an incomplete protein or a poorly constituted one. If 
lactalbumin wfre a good protein, the 9 % used to make up a content of 
10 % of pea protein should itself have been sufficient to induce good 
growth. In another work, the writeis have shown that 8% of protein 
derved from the mixture of proteins contained in milk is sufficient to lead 
to nearly normal growth, and 0 % of a piotein mixture, two- thirds of 
which is derived from rye and the remainder from linseed cake, is of 
such good quality tliat with this amount in the diet j'oung rats grow at the 
optimum rate to full adult size. 

No growth was obtained in young rats with diets containing 18 % 
of lactalbumin as the sole source of protein, when the remainder of the 
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food mixture was so constituted that good giowth could be secured when 
the protein (18 per cent.) of the diet was casein. The authors were forced 
to the conclusion that lactalbumiu is a poorly constituted or an incomplete 
protein, and that the excellent results of Osborne and Mendel were due to 
the high proportion of nitrogen derived from “ protein-free milk” which 
was present in their food mixtures* and served to supplement the lactalbumiu 
with respect to some as yet undetermined cleavage product which is essen- 
tial for growth. 

Zein is lacking in glycocoll and tryptophane and contains little, if 
any, lysine, and is very low in cystine, if indeed this aniimyacid is present. 
Since the pioteins of the pea are fairly well supplemented by zein, it fol- 
lows that the limiting amino-acid in the pea is neither tryptophane, lysine, 
nor cystine, trlycocoll has been shown by McCollum and Hoagland to 
be .eadily synthesised by the mammalian oiganism. 

1070 - The Nutritive Value of the Banana (1). — Sughjra, k., and Benedict, 3. r , in The 
Journal of Biological Chemistry, Vol. XXXVI, No. i, pp, 171-180. Baltimore, Feb., 1918. 

In many of the tropical countries the banana is one of te chief foodstuffs 
in the diet of the natives. Thus, Adams states that in the States of Parana 
and Santa Catarina, Brazil, the entire population subsists exclusively on 
bananas as a food, and coffee as a drink ; and these sections are famous for 
the strength and endurance of their labouring classes. Prescott points 
out that the combination of bananas and milk, in proper proportion, 
would constitute a good diet for man. Myers and Rose reported that the 
banana appears to be a particularly valuable food to employ in dietetic 
treatment in mild cases of nephritis with nitrogen retention. 

The present work is a study of the nutritive value of bananas as de- 
termined by the maintenance and growth of albino rats when placed upon a 
diet of bananas, or bananas together with certain supplementary substances. 

The results are shown in a number of tables aim with eleven charts. 

Conclusions. — i) The banana is deficient in protein and water-so- 
luble accessory as a foodstuff for the growth or maintenance of albino rats. 

2) A diet of bananas, purified .casein, and yeast or carrot-extract 
is sufficient for the perfect growth and reproduction of the albiuo rat. Such 
a diet is not, howevei, adequate for the production of proper milk by the 
mother. 

3) Purified casein supplements the banana other than by the simple 

addition of protein. The casein : n the ration cannot lx* satisfactorily re- 
placed by washed and dialysed beef. * 

1071 - Tiie Antiscorbutic Property of Desiccated and Cooked Vegetables (2).— givens, 

M. H., and Cohen, B., (Sheffield Laboratory of Physiological Chemistry and Department 
of Public Health of the School of Medicine, Yale University, New Haven), in The Jour- 
nal of Biological Chemistry , Vol. XXXVI, No. 1, pp. 127-145. Baltimore, Oct., 1918. 

As the dried vegetable industry has extended until it is on a large scale, 
it is very important to ascertain what effect this treatment has from 

(r) See R., Nov. 1918, No. 1198. ( Ed .) 

(2) See R Jan. 1918, No. 2 ; Feb. 1918, No. 125 ; Dec. 1918, No. 1322. {Ed.) 
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the hygienic point of view on foods so treated. The writers-studied the 
case of cabbage, a vegetable to which antiscoibutic properties have long been 
attributed, to determine whether diying at low temperatures (38-52° C.), 
high temperatures (65-78° C.) or cooking followed by drying at high tempe- 
ratures c estroyed these properties. In addition, they studied the physio- 
logical value of potatoes cooked and then dried at a high temperature 
(65-7C 0 C.). Guinea pigs weie used for the experiments. 

It was ft und that a small daily addition of raw cabbage to a scurvy- 
producing diet was found to pxevent scurvy in the guinea pig. Cabbage 
dried in a current of air at 40-52° C. retained some of its antiscorbutic value in 
that it would considerably delay the onset of scorbutic symptoms, thereby 
prolonging life. Furthermore, it^ could be employed as a dietotherapeutic 
agent if the signs of scurvy were recognised early enough. The course of the 
experiments led the writers to believe that the “ low dried ” cabbage will 
prevent scurvy in the guinea pig and initiate recovery from scorbutic symp- 
toms, provided that the animal will consume a diet supplemental 1 gm. 
daily. 

Cabbage heated in an oven for two hours at 75-80° C., then dried at 
65-70° C. for several days, lost its antiscorbutic power. Cabbage cooked 
for 30 minutes, then subjected to drying for 2 days at 65-70° C. exhibited 
no potency as an atiscorbutic. 

Potatoes cooked and dried for 2 days at 65-70° C., in the amounts used, 
possessed no antiscorbutic value. The experiments also indicated that % 
ronghage is not the determining factor in the course of scurvy in guinea 
pigs. They also confirmed the work of Cohen and Mendel in indicating 
that the antiscorbutic property is not identical with the so-called fat -and 
water-soluble dietary at present recognised. 

1072 - The Antiscorbutic Factor in Lemon Juice (1). — harden, a., and zilva, s. i,., in 

The Btochemtcal Journal, Vol. XII, No. 3, pp. 259-269, 5 diagr. Cambridge, Oct., 1918. 

By eliminating the free citric and other organic acids in lemon juice by 
treatment with precipitated carbonate of calcium, addition of absolute alco- 
hol, filtering and concentration, an antiscorbutically active residue is ob- 
tained. Comparative experiments by the writers showed that the best part 
if not the whole of the antiscorbutic content of the lemon juice is present in 
this fraction . After keeping the lemon j uice for abont a fortnight in cold stoi - 
age, a marked loss can be observed in its potency although it still remains 
fairly active. By evaporating the treated lemon juice to dryness at 30-40° C. 
in acid medium an active dry residue is obtained. Subcutaneous injections 
of very potent doses of treated lemon juice (equal to 100 cc. of natural 
juice) failed to arrest the progress of well-declared scurvy in guinea pigs. 
The administration (by the mouth) of very concentrated doses of treated 
lemon juice, in quantity equal to 900-1280 cc. of natural juice, during 4 or 
5 days and pievious to depriving guinea pigs of the antiscorbutic factor, did 
not prevent or delay the onset of scurvy. The very high curative effect 

(c) See J?., Jan. 1918, No. 2 ; Feb. 1918, No. 125 ; Dec. 1918* No. 132a. (Ed.) 
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of the treated lemon juice, administered by the mouth, on an advanced 
stage scorbutic monkey (Macaws rhesus) has been demonstrated. Hence 
the antiscorbutic principle of lemon juice should be administered by the 
mouth ; it has a high curative effect but is of little value as a preventive. 

1073 - Wholesome Drinks Recommendable for Tropical Countries. — .SecNo. 1 ? 32 of this 

Kevtew. 


1074 - The Reform of the Higher Agricultural Instruction Institutesand of the Agri- 
cultural Experiment Stations in Italy (At^i del Comitato Nazionale Sdentilico-tccuico 
per lo sviluppo e l’incrcmento dcU’mdustriaitaliaiw). — L'Indw>tna t No. 21, pp. 653- 
056. Milan, Nov. 15, 1918. 

Report of the Commission nominated by the Scientific and Technical 
Committee for the encouragement of Italian industries, instructed to report 
on the state of the Institutes in question and to bring forward propositions 
relative to the reform of the higher agricultural instruction Institutes and 
of the agricultural experiment stations in Italy. 

I — Higher Schools of Agriculture — - There are in Italy five 
higher schools of agriculture, of which three are under the control of the 
Ministry of Agriculture (Mian, Portici, Perugia) and the other two nf th 
Ministry of Public Instruction (Pisa and Bologna). 

The fact that the higher schools of agriculture are not all under the 
same direction gives rise to several inconveniences. First . the two groups 
of schools are differently organised, not merely in details but also in theis 
general constitution. The instruction given is not in all respects the same, 
while the diplomas granted are so. This difference in teaching, as well as 
the lack of parallelism in the courses, makes the passage of pupils from one 
school to another difficult, a process which should be of real utility on 
account of the great diversity among Italian agricultural conditions. A 
fundamental and organic law is needed to co-ordinate instruction in agri- 
culture. 

Undei present conditions the following reforms are considered ne- 
cessary * 

Apprenticeship on farms. — It is thought advisable for pupils leaving 
the schools to undergo a suitable practical course before taking up agricul- 
ture as a career. At present, some of the schools have no farm suitable 
for this purpose. 

The students at the Milan school at present gain their experience at 
the peripatetic chairs of agriculture (" Cattedre ambulanti di agricoltura "). 
The holders of these professorships cannot, on account of their numerous 
activities, follow the course of each of their pupils, as would be desirable. 
It is therefore necessary for each school to have a farm of an industrial 
chanicter, tinder separate management and financially self-supporting. 

The teaching of agricultural industries must include good demonstra- 
tion, beginning with the elaboration of agricultural products which the 
school farm could supply for such purposes. Likewise a trained staff is 
necessary which can devote its whole time to the study of these industries. 
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I11 some schools this teaching is carried out by class lecturers, without ex- 
perimental material 

Grants for museums and laboratories . — The sums granted by the au- 
thorities to the laboratories and scientific museums are not only too 
small but even below the minimum necessary. In certain cases the amount 
comes to only a few hundred francs per annum I The scientific apparatus 
is also too scanty, and the professors, being unable to meet teaching requi- 
rements and modern experimental necessities, find it impossible to carry out 
scientific research. 

The remarks made regarding University laboratories, which are being 
now provided for, at least in part, apply equally to the laboratories in the 
higher schools of agriculture. 

Experimental grounds, cattle sheds , etc. — It is no less necessary to found 
near the farm, but independent of it, and also in other places, well-equipped 
experimental grounds to put into practice the tests required for more 
advanced instruction and for progress in agriculture. The fields exist- 
ing at present are entirely inadequate to meet these requirements, both on 
account of their limited extent and on account of the limited means at their 
disposal. It is likewise necessary to provide experimental stock sheds to 
allow for research, under condition ^ similar to those for practical work, as 
well as places for rearing silk-worms, poultry, etc. 

Staff. — The organisation of the Milan and Portici higher schools of 
agriculture still remains as it was at their foundation. Thus the number of 
professois and assistants is unchanged, while the number of students has 
doubled and the length of the course has been increased to four year*. 

Reform of some of the chairs . Some of the chairs are in need of re- 
form, such as those of agricultural mechanics and of technology of agri- 
cultural chemical industries in the Milan school, the latter subject having 
as yet no professorship attached to it. 

Regarding agricultural mechanics, the professor must be in a position 
to make studies and trials of machinery, but for this purpose he must 
have one or more assistants as well as a workshop with technical spe- 
cialists. 

It is necessaiy also to improve the status of the assistants and increase 
the number of them, now quite insufficient, and in fairness the position of 
the junior technical staff should be defined and improved, as well as that 
of the administrative and working staff, all of which up to 1919 were un- 
classified and only in that year entered on the disablement and old-age 
insurance scheme (Cassa per l'in validity e la vecchiaia). 

All these basic defects can l>e remedied only by a law to co-ordinate, 
modify and complete the existing system. In passing it may be remarked 
that a special law and regulation has already been provided for the 
higher schools of commerce which were instituted at a more recent date 
than the schools of agriculture. The same is the case for the Florence royal 
institute of advanced forestry. 

The annexed table shows the various items of expenditure, and the 
amount' considered necessary to estimate in this connection : 
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Cost ok equipment : — 

Farm (not including the land) of 100 to 200 hectares for two schools .... 600 000 lire 

Experiment ground (for 4 teaching chairs) of 1 2 hectares, for two schools . . 200 000 » 

Experiment stock -shed at 100 000 lire ; for 2 schools 200 000 » 

Silkworm nursery, places for poultry rearing, etc., 100 000 lire ; for 2 selnxrfs . 200 <>'>0 » 

I extension and organising of chairs of agric. mechanics and agric. chemi- 
cal industries 200 000 * 

Total cos* of equipment . . . 1400000 lire 

Increase in annum, running expenses : — 

ExjK.*riment ground : 30 000 lire : for 2 schools 60 000 lire 

Experiment stock -sheds, silk-worm icaring, etc., 20 000 lire ; for 2 schools . 40 000 » 

General grant for collections and laboratore*-, 10 000 lire ; for 3 schools . . 300 000 » 

library, 10 000 lire ; for 3 schools 30 000 » 

8 professorship (increase from 4 500 to 7 000 lire) ; for 3 schools ... 60 000 » 

Assistants for 3 schools ... 45000 » 

l'arm managers, for 2 schools . . 14000 » 

1 Election and technical stalf and servjuits, for 2 schools 90 000 » 

'lotal increase in expenses . . . 639000 lire 

Royal Higher School of Agriculture Milan 239 401 lire 

» » >' *» » Portici. 234 695 » 

» » Institutes » Perugia 165 204 » 

Total annual running expenses . . . 639 300 lLe 


II. AGRicirc/ruRM. Kxperimknt Stations. — In I^aly the first agri- 
cultural experiment stations were founded in 1870-1871-1872. Some of 
them were of the general research type, others (Padua, Lodi, etc.) specia- 
lised. Later on, other stations were founded and some were discontinued. 
Their programmes were good, hut for want of sufficient support they found 
it difficult to exist. 

The agricultural experiment stations must be rescued from the al- 
most abandoned state into which they have fallen, so as to permit the car- 
rying out of the programmes for which they were founded. As it was a 
royal deciee which called them into being, like the higher schools of agri- 
culture, therefore a law is needed to provide for their systematic reorganis- 
ation so that they can be in a position to take up agricultural experiment 
with appropriate, and sufficient means. The means at present available 
to them and their present organisation could not support really effective 
work. 

Since being first founded, the agriculturarexpeiiment stations have 
been charged with the service of analysing agricultural materials for pub- 
lic and piivate institutions. As the number of analyses went on increasing 
enormously, this led to the abandoning almost entirely of experimental 
work. The work of analysis, as weU as the survey and enforcing of State 
laws (with regard to oils, wine, butter, cheese, fertilisers, etc.) must not be 
allowed to supplant and crush out experimental woik, as often happens. 
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The analytical department should be apart from the others, or handed over 
to a special institute organised by the government with suitable means and 
staff. 

The discontinuance and the transformation of some agricultural ex- 
periment stations into badly equipped laboratories of agricultural chemis- 
try (Udine, Rorli, Palermo) is in reality a step backwards. These labo- 
ratories being unable to be of real utility in scientific research, should be 
done away with, or should be returned to the old form, with the real func- 
tions of agricultural stations. 

Of late yeais, new stations have been created which meet piesent re- 
quirements rather bettei, such as the seed-growing station at Rieti, the 
beet-growing station at Rovigo, the citrus -growing station at Acireale, 
the rice-growing station at Vercelli and the agricultural bacteriology sta- 
tion at Crema. 

It should not be forgotten, also, that the regulations in force for Italian 
agricultural stations vary from one institute to another. Sonu^stations 
founded by consortia of several institutions with the help of the Ministry, 
enjoy a certain amount of autonomy, which is not always of advantage to 
the purposes for which the stations weie founded. 

The conditions for the staff of stations, who are in charge of fine work, 
ought to l>e improved, if it is to become possible to recruit them and to re- 
tain them for any length of time. 

All the agricultural expel imeut stations should, in addition, have ade- 
quate grants to buy laboratory supplies if they are to do useful work, whereas 
at present they get only trifling sums (sometimes insufficient, or almost 
so, to pay the sahyies of the staff), and they should also have a farm or 
experimental grounds adapted to the necessary investigations. Again, 
the stations which are of a specialised type should be provided with the 
means necessary to practice the industries which constitute their programme 
of work. Likewise, the stations for cheese- making, wine research, etc., 
ought to own special holdings, machinery for the treatment of milk, cellars 
for wine making, etc. and under conditions similar to those obtaining in 
private industries. 

Need is felt also for some new special stations, which would be of great 
interest now, as for example, an agricultural- mechanics station. 

There are regions which have no agricultural experiment institution, 
such as Sardinia and the whole of South Italy, wdiere there is only one sta- 
tion of a special nature, itself in process of reorganisation (Acireale). Hence 
the existing institutes should be distributed in a suitable fashion, so that 
local conditions may be studied on the spot. 

During the session 1914-15, the sum of 328 910 lire was spent in Italy 
for 12 agricultural experiment and special stations, or an average of 31 90° 
lire per station In addition, the Ministry contributed a total grant of 
146 100 lire to 24 independent experimental institutions annexed to schools 
and to various otb^r bodies. Hence, in, 1914-15, the sum of 500000 lire was 
spent in Italy on agricultural experimentation. 

In order to satisfy the urgent requirements shown in the domain of 
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Italian agricultural experiment, a complex collaboration would seem to be 
necessary. It is for the Government to take the opportune legislative steps 
and to make grants, supplemented by contributions from local bodies and 
agricultural societies. The help also of manufacturers who are engaged in 
working up the raw material of agriculture, and of all those who have a 
direct interest in agricultural production or progress, is necessary. The pos- 
sibility of direct help from fanners, especially great landowners, should 
not be overlooked either. 

.The financial statement which follows, based on the preceding remarks, 
includes the reorganisation of extant experiment institutions and the 
foundation of 5 new agricultural stations for which the need is much felt. 

(A) REORGANIS \TION OP EXISTING INSTITUTES. 

(1) Royal agricultural experiment stations, of general character 
(Turin, Asti, Uodi, Padua, Rovigo, Modena, Florence, Rome [2], Rieti, 
Ascoli Piceno, Acireale). 

(2) Various agricultural experiment institutes (Agricultural chem- 
istry laboratory and experiment station of the Royal Higher School of 
Agriculture Milan — Rice-growing station of Verc^lli — Agricultural 
chemistry laboratory of Udine — Agricultural chemistry laboratory of 
Forll — Agricultural bacteriology experiment station of Crema). 

(B) Proposed new experiment institutes. 

2 for South Italy, 1 for Sicily, 1 for Sardinia, and 1 Institute of agricul- 
tural mechanics. In all, 5 institutes. 

Cost of equipment (buildings excluded) : 

Equipment of experiment ground or industrial plant, etc. : 22 institutes at 

50 000 lire each 

Extra grants to existing institutes for increase and improvement of scientific 

and other equipment : 1 7 institutes at 20000 lire 

Scientific and other material for equipping 5 new institutes, at 100 000 lire each 

Total cost of equipment . . . 

Increase in annual running costs. 

For the 12 institutes enumerated in (1) above at 60 000 each.^ 

For the 5 institutes (with smaller grants at present) enumerated in (2) above, 

at 100 000 lire each 

Annual cost of 5 newly established stations, at 100 oon each 

Total increase per annum . . . 

Annual expenses (session 1914-15). 

For agricultural experiment stations and institutes 


lire 

I IOO 000 

340 000 
500 000 

1 01O 000 

720 000 

450 000 
500 (KM) 

I 670 000 


lire 

5 2 () OOO 
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1075 - Creation of a Forestry School at Madagascar and Exploitation of the Forests by 

the Public Administrator — Bulletin <U I'Officc colonial, Year XII, No. 1 37, pp. 3 Jo-351 . 

Paris-Melun, May, 1919. 

By the decree of March 14, 1919, the Governor General of Madagascar 
set up a native school of forestry at Analamazaotra, near Perinet, on the 
railway from Tananarive to Tamatave. 

As stated in the preface which precedes the decree, the intention is 
to safeguard the island forest, which was threatened by the depredations 
committeed by the natives on their own account or on behalf of certain 
European exploiters. The native pupils will learn at this school conditions 
of management, working and renewing of the forest. To make the teaching 
of practical value, a forest reserve of over 100 000 hectares is attached to 
the school. This area will also enable the colony to supply firewood for 
the railway from Tananarive to the east coast and industrial timber for the 
other public services. 

The European and native stall of directors and overseers will share in 
the profits of the undertaking, as well as specially deserving wor&fnen who 
have worked steadily. The share of the staff is fixed at 10 % of the profits 
realised by the colony on the undertaking. 

Several forest sections have been made into reserves and will be 
developed under the public administration. 

As cutting goes on, regeneration of the forest will be undertaken. 

The opening work on the Analamazaotra scheme was begun in the 
presence of M. Fauchj^re, Inspector General of the Agricultural and Forest 
Departments. 

1076 - A Timber Institute for the British Empire. — unwin, a h (i^atc Nigerian For- 
est Service), in United Empire , Vol. IX (New Series), No. 16, pp 285-287. 

don, 1918. 

Prior to the War, the chief West African timbers which found a ready 
market in England were obtained from the following species of trees : - 
Mahogany aim various Khaya and Entandrophragma species ; cedar maho- 
gany and cedar (Guarea sp.) ; African walnut (Lovoa Klaineana) ; ebony 
(Dioypyros sp.) ; iroko (Chlorophora excels a). Other species rejiortedon favour- 
ably were red nonwood (Lophira procera) ; oak (Ostryoderris) ; mahogany 
(Afzelia africana and other species) ; satin wood (Afromorsia laxKflora and 
Zanloxylon niacrophyllum) ; red oak (Berlinia sp.) ; mahogany ( Ricino - 
dendron afncammt) ; cedar mahogamy (Carapa sp.). In the West African 
forests, however, there are several hundred different species and genera of 
timber trees. 

On the other hand, although the Germans started several years later 
in testing similai timers obtained from the Cameroon and Gaboon, they 
had succeeded, prior to the out-break of the War, in finding a good market 
in Germany not only for ordinary African mahogany, but also for the heav- 
ier varieties, as well as for other promising hardwoods, such as paddlewood 
(Uvaria Busgcnii) and, most important of all, several kinds of soft woods, 
such as cotton tree (Eriudendron orientate). 

At tfre present (1918), of course, all imports into England are stopped, 
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and thus the timber export trade from British West Africa is more or less 
at a standstill. However, that need not preclude from considering what 
type of business organisation or institute is necessary in order to promote 
the most rapid, efficient, and full use of all the available timbers in British 
West Afrca for the British maiket. 

Already in England there is the Imperial Institute, created especially 
for examining and reporting on the suitability and value of colonial pro- 
ducts generally. While using the facilities thus offered to the fullest ex- 
tent, it seems most necessary to form a Bureau or Institute subsidiary or 
allied to the Imperial Institute, charged primarily with the function of 
enlarging, developing, and finding new markets in Great Britain for West 
African timbers after they have been technically examined as to their 
value. 

Te main functions for this Institute would be : — 

» 

1) The receiving of timber sample 4 , first, pci haps, from British West Africa, but 
later on from all other British Colonics, through the good offices of the Colonial Office and 
Colonial timber merchants, and lastly from the rest of the world. 

2) Obtaining research reports as to the latest methods of timber investigation from 
the Department of Scientific and Industrial Rest arch. 

3) Obtaining technical reports as to qualities, etc., from the Imperial Institute or 
other sources. 

4) Obtaining lists of any new timber-using trades or industries from the Commercial 
Intelligence Brant h of the Board of Trade. 

• 5) Circularising members of the Timber Trades Federation as to new timber and 
obtaining from them names of ntw members. 

6) Notifying the Worshipful Company of Carpenters of all new timbers, and gett- 
ing papers read before them on these subjects. 

7 ) Obtuiuiug reports as to values from brokers nml merchants, after those mentioned 
in (3) have been submitted to them. 

K) Circularising all timber merchants and users, as to iuw timbers received and likely 
to be* of use to them. 

9) Notifying the W<K)d- workers Society or other trade unions of wood workers, such 
as the ^Amalgamated Soeietyof Joiners and Carpenters, of any new timbers introduced, invit* 
ing their cooperation in their extended use in the suggested industries. 

10) Putting colonial exporters or inq>ortcrs of timbci in touch with home brokers, 
merchants and users of new colonial timbers. 

11 ) Stimulating, both by pamphlet writing and advertisement in the Press, the use 
of new colonial timbers. 

12) Forming an impartial, business-like scientific platform for the consideration 

of all matters connected with wood. * 

CROPS AND CULTIVATION. 

I0 77 - Meets of Climatic Conditions on Wheat Development at Tapada de AJuda, For- *bu&ubul 

tugaL - FiGuisiRiJDo, 1 *. is. A., in Jornal dc Seif ncuis mawmaticas , f is teas e mturais, MBTBOROL 007 

Vol. II, No. 5, pp. 29*32, 2 plates. Lisbon, January, 1919. 

Results of a series of parallel experiments on wheat development and 
climatic conditions made with the view of determining in what manner, and 
to what extent, these conditions influence the growth of the seed and the 
quantity and quality of the crop. 
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For this purpose, two sowings were made during the agricultural 
year 1916-1917, one (A) on November 1, the other (B) on January 8; 
owing to the different dates of these sowings, the growth, stages of the plants 
coincided with different dates and different conditions of weather, thus mak- 
ing it easy to discover any possible bio-meteorological correlations. 

In the case of both of the above-mentioned crops, the following stages 
were taken into account : sowing, germination, tillering, ear-formation, 
ripening, harvesting, observations t>eing made at the same time upon the 
temperature of the air, the number of hours of sunshine, the amount of the 
rainfall, and the dampness of the soil at a depth of 30 cm. 

It is shown by the data collected, that the action of rain, especially of 
that falling between the tillering stage and ear-formation, is the dominant 
factor. Its action, contrary to what occurs in other countries, is negative ; 
the less rain, the larger the crops. Excessive humidity at the tillering 
stages completely saturates the ground producing the rotting of the old 
roots, which prevents the growth of young roots exactly at the tirifc when 
the plant has the greatest need of a well-developed root system in order 
to cope with rapid and extensive growth. Hence the inverse relation be- 
tween rainfall and grain yield. 

Tabus I. — Data obtained for year 1916-191 7. 

* Sowing A | Sowing B 


Yield . 

Weight of 1 litre of wheat. . 
a / From sowing to germination . . 
S l germination to tillering 

3 ' tillering to ear-formation . . 

J j » ear-formation to harvest 

1 ( Totals 


1 3 9 times the seed corn 
o. 75 -kg. 

90.6 
90.2 
574-8 
I 83-2 

838.8 


1 3. 3 times the seed corn 
0.80 kg. 

127.2 
74.3 
70 3 

71.6 

34S.9 


By adding to the data of 1916-1917 those referring to the 3 preceding 
years, a total of 8 experiments is obtained, of which the results fall under 
two heads : 1) scanty yield ; 2) heavy yield. 

Table II gives the average data of the 2 lots. 


Tabu: II — Average Data for the 2 lots. 


Scanty Yield 


Heavy Yield 


Yeid 

Wcigt of i litre of com . 
g / From sowing till germination 

if 


germination till tillering . 
filleting til ear* formation . 
ear-formation till harvest 

Totals 


j 7.5 times the seed com 
0.781 kg. 

60.7 
159*7 
538-4 
76.4 


I 


8 XM 


1 3 . 7 times the seed com 
0.80 kg. 

84.3 

183.4 

3*5-0 
68.5 

881*8 
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These data confirm what was said respecting the year 1916-1917, and 
also prove that at Tapada de Adjuda (Portugal), there is an inverse rela- 
tion between the yield of grain and the rainfall at the tillering period. 

1078 - The Effect of Climatic Conditions on the Vegetative Growth and Seed Produc- 
tion of Rice in the Philippines. — Db Peralta y Leano, F., in the Philippinm 

Agriculturist, Vol. Vlt, No. 6, p. 150-183. I*os Bafios, January, 1919. 

The results of parallel experiments planned to bring out the correla- 
tions between the development of rice (Inintiw variety) and climatic condi- 
tions. • The work was done by the author, at the Agricultural College of 
Los Banos (Philippines). In the biometric tables the following details are 
taken into account : length of vegetative period ; growth in leaf area ; 
height of stalks; time of ripening; yield of grain. The weather records 
included the air temperature in degrees C. ; rainfall in cc. ; evaporation 
in cc. ; insolation in cc. The evaporation was measured With a Livingston 
atmometer with jxirotts cups. 

The data thus obtained are collected in tables and also plotted as graphs. 

Growth in Leaf Area. -We find from examining ’the diagrams giving 
the amount cf insolation and evaporation, that the leaf product increases 
with the increase in insolation and evaporation. Thus, in lot I, the leaf 
area is 5072.6 sq. cm. and the evaporation 4016.7 cc. ; in lot II, the leaf area 
is 2589.5 sq. cm. and the evaporation 3161.9 cc. ; in lot 111, the leaf area is 
2111.8 sq. cm. and the evaporation 2785.6 cc., and soon. The effect of tem- 
perature is much less noticeable than that of evaporation, but during the 
cooler periods the leaf-product is less than during periods of ordinary tem- 
perature. 

Straw. — In the case of the straw, as in that of the leaves, the highest 
yield is obtained when evaporation is greatest. The corresponding values 
were : iu lot I, straw 5223*3 gm. total evaporation 4016 cc, and in lot 8, 
straw 1305.9 gm., total evaporation 1799.2 cc. 

Grain . — The grain yield rises with the increase in evaporation. The total 
evaporation was 2161.9 cc, and 1799.-2 cc. when the yields were 74.4 
cavanes (1) and 9.2 cavanes respectively. 

On the other hand, there appeared to be no connection between rainfall 
and grain yield. 

Conclusion . — Kvaporation would appear to be the factor chiefly af- 
fecting the growth and yield of tire Inintiw variety of rice, 

1079 - The Effect of Climatic Conditions on the Formation of Cyanogenetic G 111 cos ides 

in Sorghum. — See No. n 04 of thi* Review 

1080 - The Effect of Winds on Tobacco Plants in Java. — See No. 1126 of tills Review. 

1081 - Effect of Rainfall Upon the Development of Annual Rings of Wood. — azzi, g. 

RolleUino bimensvalc. della Socield meteorolo\ica itahatta, Year 1917, Noa. 10-11-12, pp. 1-7. 

Turin, 1919. 

The results of a series of experiments made by the writer at the Botanic- 
al Institute of the Royal University of Rome, for the purpose of discovering 

(1) 1 cavane -- 75.065 litres. (Ed.) 
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whether any correlation exists between the rainfall and the development of 
annual rings in the wood of the vine (Vitis v ini f era), the mulberry (Moms 
alba), and the oak (Quereus sp.) 

The thickness of the rings was measured with an ordinary micrometer 
£ye-piece, and for each ring, the average of 10 estimates made in 10 differ- 
ent radial directions was taken. 

The meteorological data as well as drawings of the sections examined 
were obtained from the Modena meteorological year book. 

In order to calcinate the possible correlation exactly, Yule’s formula 
was used, the biometiic data, and the meteorological data being taken as 
factors. The formula is as follows : — 


r (co-effcient of correlation) =■ 


r 'Lapas 

|/Z(7/> 2 x Eos 8 ”’ 


or 


ap " the deviation from the average decennial April- July rainfall at 
Modena during the period 1905-1914. ^ 

as = the deviation from the average thickness of the rings during the 
same period. 

In applying this formula, the values obtained for r were those included 
between + 1 (perfect positive correlation) and — 1 (perfect negative cor- 
relation) : figures above 4-0.5 and — 0.5 thus denote a high degree of cor- 
relation. 


The appended Table gives the (lata for the vine 


Thickness of Annual Ring s in the '/me and th* % total April- July Rainfall 



tor the Decennial Period 1905-1914 



I 

11 

in 

1 1V 

V 

VI 

VII 

(1*6) 

VIII 

1905 

191 

1 151 

22 801 

TOO 

1 2y 

841 

1 4379 

1906 


1 80 

(> 400 

13 ° 

1 59 

348* 

4 4 72 ° 

1907 . . 

202 

— 4 i 

T 08l 

78 

^ 7 

49 

— 287 

1908 

Mi 

— 102 

io 104 

3 ° 

— 41 

1 O81 

4 4 182 

1909 

1J4 

— 129 

16 64 I 

36 

— 35 

1 225 

-i 4 515 

igio 

212 

— 31 

90 1 

70 

— 1 

1 

4 - 31 

1911 

295 

t 52 

| • 2 704 

55 

— 16 

259 

— 832 

19(2 

20 r 

— 42 

r 764 

75 

t 4 

16 

— it>8 

1913 

225 

— t8 

321 

74 

f- 3 

9 

— 54 

191 1 • ... 

320 

1 «3 

6 889 

65 

— 6 

36 

— 498 


2.13 


68 569 

7 i 


7598 

15 998 


hrom left to right this table shows : - - 
Column I : Year 

» II : Total April- July rainfall. 1 

» ITT . Deviation from the decennial average ~ a p, 

» IV : Squuie of this deviation -- a P*- 

» V : Thickness of annual ring expicssed by the number of the divisions of the mi* 

ciomctcr scale. 
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Column VI : Deviation from average thickness «- a s. 

• VII : Square of this (inference - <j s 3 . 

b VIII : The values given in this column are obtained by multiplying the 2 deviation 
figures, X a p. 

Let us now apply the formula. The algebraic sum of the products of 
the differences (Lapas) equals 15 998. The product of the sums of the squares 
of the differences (Lap 2 X Eos 2 ) equals 520 987 262 (— 68 569 x 7 598) : 
extracting the square root, we obtain 22 825. 

Dividing 15 998 by 22 825, we obtain for r the value of -f 0.70, which 
shows a very high degree of correlation. ; fhe maximum value of r cor- 
responds to the April- July rainfall ; for the longer, or shorter, rainy periods 
r diminishes. 

In the case of the mulberry, the maximum value of r ( 4 * 0.70) cor- 
responds to the period of the 4 months May- August : on the other hand, in 
that of the oak, r = *f 0.4 corresponds to the three months May- July. 
The more developed the foliage, the more efficacious is the action of the rain, 
and if the different growth periods of the trees in question occur at differ- 
ent times, the periods during which r attains its maximum value are natur- 
ally also different. 

In his general conclusions , the author, after having insisted upon the im- 
portance of the positive results obtained, predicts the possibility of dis- 
covering, by means of further experiments, the bio-nietereological laws, 
which would perhaps allow us to find in sections of very old trees, and also in 
fossil tree trunks, approximately accurate records of the weather conditions 
in far-off times, and in countries concerning which no meteorological data 
exist. 

1082 - Protection against Hail. — Labergerik, in Revue de Vtiiculture, Year XXVI, Vol.LI, 

No. 1308, pp. 53-57. Paris, July 24, 19 * 9 * 

In this article, the authorr gives a summary of facts relating to the 
storms that have occurred during the last few years in different parts of the 
country, and the damage they have caused. He treats successively of the 
effect of hail-rods (niagaras tledriques ), and anti-hail cannons, bombs and 
rockets. He concludes from the results of the experiments carrie<| out, 
that there is no practical manner of controlling hail, and states that the 
great expense which has b^en incurred in the attempt to devise apparatus 
for this purpose, has produced no adequate results ; hence, all further 
efforts in this direction are useless. 

♦ 

1083 - The Lateritio Soils of British India. — Clouston, D. and Padmanabha Aiyer, A. R.i 

IsyThe Agricultural Journal of India , Special Indian Science Caress Number , 1918, pp. 89-91. 

7 figs. Ptisa, 

In the Central Provinces of British India, there arc vast areas of 
lateritic soil, of which the greater part is uncultivated, because no crops 
can be successfully grown there, unless the methods adopted answer to 
the requirements of this special type of .soil. Here and there " kodo ” 

(i) See. R. t December, 1918* No. 1362. (Ed,) 
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(Pasfialum scrobiculatnm), a forage plant of little value, is, however, cul- 
tivated. The ground fetches from 3 to 3.8 rupees per acre. The lateritic 
soil contains 69 % of gravel and stones, and 31 % of fine material, as 
against 4% and q6° C) of gravel and fine material respectively for black 
cotton soil. 

In comparison with soils containing much fine material, lateritic 
soils are poorer in nitrogen, phosphoric acid and lime. Although they 
have long lemained uncropped, they are well supplied with micro-organ- 
isms, their ammonifying power is good, and their nitrifying capacity fair- 
ly good, but it is inferior to that of the black soils of the cotton planta^ 
tions. As lateritic soils are well-aerated and porous, it is only necessary 
to irrigate and manure them sufficiently, in order to obtain splendid crops. 
This has been satisfactorily proved at the Government Farm atChandkhuri 
(United Provinces), which is situated on lateritic soil, and where 40 tons 
of stripped sugar-cane, 2 400 lb. ground-nuts, and 180 lb. uugyined cot- 
ton have been obtained per acre. 

India possesses many millions of acres oi waste land of lateritic soil, 
which by means of irrigation, might become garden land of the best quality. 

1084 - The Effect of Organic Matter on Soil Reaction. -* Stephenson, r. ic (iowa Agritui 

tural Experimental Station), in So// Science, Vol. VI, No f>, pp 413*430, bibliography ol 

22 publications. Baltimore, i<)iK. 

The object of tlxis work was to study the effect of decomposing or- 
ganic matter upon the production of acids or bases in the soil. Very little 
has hitherto been done in this direction, hence the social importance ot 
the present investigations. Pots containing two soils were used in these 
experiments, one a dark soil fairly rich in organic matter, the otliei a sandy 
loam poor in organic matter. To these soils were added albumin, casein, 
starch, dextrose, lucerne and ammonium sulphate. In one series of pots, 
the soil was limed, 011 the other it was not. Optimum moisture conditions 
were provided as nearly as possible by daily watering, but no plants were 
grow r n in the pots. 

Results . None of the organic substances added increased the lime 

requirements of the soil ; the highly nitrogenous materials had rather the 
effect of decreasing the acidity. The carbohydrate materials had a small 
and inconstant effect upon the soil reaction, whereas ammonium sulphate 
consistently caused a marked increase in the lime requirement of both soils. 
The nitrogenous organic materials, which tended to protect the carbonates 
of the* soil at first, later on, used up the limestone. Anmionification was 
greater on the unlimed pots of both series ; the sandy loams were acid soik 
A difference in the soil flora may possibly explain this increased ammoni- 
fication. Both the casein and blood ammonified more rapidly than the 
dried blood. Ammonia did not accumulate in the presence of either car- 
bohydrates or lucerne. 

Finally, in the presence cf carbohydrates and of lucerne, no nitrates 
wereiound until the end of the 15th. week ; this was probably due to their 
having been consumed by the organisms of the tsoil, 
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The two soils used in the experiment showed marked differences in 
their behaviour under the different treatments. The more add soil was 
the more active, probably because of a greater content of organic matter 
and a more abundant microbic flora. This shows that measurable acidity 
is not an index of toxicity. The permanent effects of acidity are attribu- 
table solely to the liberation of mineral acids, but the basicity resulting 
from the breaking down of protein is of a more lasting character than any 
acidity that may result. This is due to the fact that the organic acids are 
either volatile, or are oxidised to carbon dioxide which is volatile, whereas* 
nitrogenous bases are continously active, and are held by the soil until 
they are nitrified. 

Conclusion . — It may be stated that, in general, the organic matter 
in the soil seems to act the part of a base rather than that of an acid, at 
least to the extent that a given acidity is less detrimental in the presence 
of an adequate supply of organic materials. 

x 085 - The Relation of the Lime Requirements of Soils to their Retention of Ammonia. 

— Howard, I«. P. (Rhode Island Kxperiment Station), in Sotl Science, Vol. VI, No. 6 f 
pp. 405-411* bibliography of 3 publication*. Baltimore, 1918. 

The author suggests the following new method for determining the 
lime requirement of a soil : 25 gm. of soil in an evaporating dish are treated 
with 50 cc. of N/5 ammonia, the mixture being stirred occasionally during a 
period of one hour. Then the solution is evaporated to dryness on a water- 
bath, and the soil is crushed with a pestle, and allowed to remain on the 
water-bath for 1 % hours. AfteT this, the soil is washed into a Kjeldahl 
flask with loo cc. of ammonia-free water, 5 to 10 gm. of sodium carbonate 
is added, and the ammonia is determined by the aeration method. Blank 
determinations should be made with each soil. The results thus obtained 
are sufficiently independent of the concentration of ammonia added, the 
time of contact, and the temperature during evaporation. The lime require- 
ment, as calculated by the writer, was about 25 per cent, lower than that 
indicated by the classical Veitcli method. 

Sodium, ammonium and potavssium are absorbed from solutions of 
theii hydroxides and carbonates by the soil, and are retained in practically 
equal amounts. The writer believes that the ammonia retained is held 
chemically by a neutralisation of free acids, acid organic compounds, or 
acid salts, while physical absorption is largely prevented. The lime re- 
quirement based upon the ammonia retention agrees, in general, with field 
observations, for the soils that were proved by this method to -need lime 
most were those that were actually most deficient in this substance. 

1086 - The Harmful Action of the Salts of Sodium and Potassium upon Soil Struc- 
ture. — Hager, G. (Mitteiltxng der hanv. Versuchsetation Kexnpeskhdn), in Journal 
fib Landwittschaft, Vo!. LXV 1 , Part. 4, PP- 241-286, 1 fig. Berlin, 1918 (1919). 

Although many experiments have been made in order to determine the 
effect of different fertilisers in increasing the yield of various agricultural 
crops, little! or no, attention has been paid to the action of salts upon the 
physical properties of the soil. This is, however, a very important matter ; 

[1 #84-i m] 



1076 


' SOlt PHYSICS, CHEMISTRY AND MICROBIOU)GY 


crude potassium salts, for instance, have a very injurious action upon com- 
pact soils. 

A large series of experiments was carried out by the writer, who let 
saline solutions flow through soils, possessing the property of transposing 
bases. The saline solution was then washed out of the soil, and the physi- 
cal changes it had produced in the latter were noted. 

It was found that the power the soil has of transposing bases de- 
pends upon the presence of weak acids. The compounds of the latter 
undergo hydrolysis, which frees the combined bases If the base is bi- 
valent, the action upon the soil is a favourable one, but if it is monovalent, 
its effect, on the contrary, is injurious. The hydrolysis of the compounds 
of weak acids is prevented by the presence of dissociated salts having the 
same cation, and yet, when alkaline salts are present in the soil solution, 
there is no liberation of alkaline hydroxides; and consequently, no dete- 
rioration of the soil. 

This explains why the soil of land inundated by the sea does not suf- 
ier, until the sodium chloride is washed out, when the hydrolysis of the 
soil zeolites begins, and alkaline hydroxides commence to make their ap- 
pearance in the soil solution The latter substances give rise to the fotinar 
tion of a thick mud, the soil particles making a compact mass instead" 
of a granular aggregation, as they do when associated with calcium com- 
pounds. As regards their action in this respect, sodium salts are even 
more harmful than those of potassium. The action of the salts of 
sodium, as well as that exercised by the alkaline hydrate on all the soil cons- 
tituents, humus and clay alike, is the more injurious, because it causes 
a great disintegration of the humu^, which has considerable protective 
properties. 

1087 - Can the Probable Fertility of a Soil be Predicted from Biological Data ? — bur- 
gess, P. 8 (Experiment Station nf Hawaiian Sugar Planters’ Association, Honolulu), in 
Sotl Science, Vol VI, No (>, pp 4 ft) -4 62. bibliography of 44 publications Baltimore, 1918. 

Kxperiments carried out with 9 Hawaiian soils with a view to the cor- 
relation of their fertility, or rather, their crop-producing powers from the 
following microbiological data : ammonification, nitrification, and organic 
nitrogen fixation. These data were checked by comparative tests. 

Ammonification tests are not suitable for differentiating between 
‘the fertilities of average soil, although they will often show differences 
Ixitween very poor and very good soils. In the same wUy, the crop-pro- 
ducing power of a soil in no wise depends upon its capacity of dissolving 
organic nitrogen. 

On the other hand, nitrification (soil culture method) is by far the most 
accurate biological test for estimating soils fertility. It must not be for- 
gotten, however, that though nitrification tests may be a means of differ- 
entiating between good and poor soils, they do not show the causes of the 
differences noted, nor the way in which the condition of the infertile soil 
can be improved. Only chemical, physical and physiological experiments 
can give us this information. 
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• A remarkable correlation was found between the amounts of nitrogen 
fixed in mannite solution cultures and the known fertilities of the soils 
studied These data afford a means of estimating the fertility of a soil 
from the standpoint of its power of nitrification ; naturally, the fixation 
of the nitrogen depends largely upon the presence of species of Azotobader. 

1088 - The Agricultural and Forestry Problem of the Steppes of Trlpolitania. — 

BokzI, A., in Bolletttno dt Studt ed inforntaswni del R. Gtardwo Culoniale dt Palermo , 

Vol, V, Parts 1-2, pp. 76-87. Palermo, 1019. 

The Libyan steppe is characterised by extreme aridity, the frequence 
and violence of the winds, and the scarcity of fertilising substances in 
the soil. In order to turn it to account, it w mid therefore be necessary to 
grow crops that could adapt themselves to the conditions obtaining there, 
and which, at the same time, permit of intensive cultivation. Some of the 
succulent plants fulfil both these requirements ; amongst them are : the 
Barbery fig, agaves, Fourcraca , etc., which supply fruit, textile fibres, 
fodder, and raw materials for the manufacture of cellulose. 

The plantations of Agave sisal ana on the railway embankments 
have been entirely successful. The following woody plants, or shrubs 
(even the latter are of value, in a country so poor in wood), may be men- 
tioned : 1 ) native species : — Zizy films Lotus , Rhammts oleoides, I.ybium euro - 
fiaeum, Junifierus macrocar fia, J. fihoemcea, Tamarix articulata, Cafifiaris 
Sodada, etc. ; 2) species to be introduced and capable of acclimatisation: — 
the different species of Tamarix, Lthus fiendula, Ephedra sp., some species 
of Elaeagnus, Echinus nwllc, gum and tannin acacias, and a few others. 
For binding the soil the following plants may lx* used : several Graminae , 
Genista (which also enriches the ground), lucerne and esparto grass (the 
latter supplies a textile material), etc. 

1089 - The Infiltration of Water in Agricultural Soils. — juuguks, c., in 11 vaiawo , 

April 26, 1919, reprinted in 11 Gtornale dt Risicollura, Yeai-lX, No. 5, pp. 74-78. Vercelli; 

May 31, 1919. 

The experiments made by Muntz on the relation between the volume 
of irrigation water, and the infiltration capacity of the soil have proved that 
the unit volume of 1 litre, or 1 .20 litres per second and per hectare, hitherto 
accepted by hydrologists, must vary according to the precise determination 
of the infiltration capacity of each irrigated soil, which fact will permit of 
greater economy in the use of water in irrigation. 

The rapidity with which water penetrates and descends in agricul- 
tural soils, is of paramount practical importance, both to ordinary and irri- 
gated crops, though perhaps the latter are the more affected by it. It is 
indeed not sufficient to use the necessary amount of water, it is also requi- 
site that a large enough quantity of water succeeds in passing through 
the soil, and in reaching the required depth at the right time. This sub- 
terranean supply is not only required by the roots, which absorb it, and thus 
provide the water used in transpiration by the aerial organs of plants, but 
it also serves as a reserve in the deeper strata to replace the water that 
evaporates from the superficial layers. 
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Cultivation operations (hoeing, scarifying, weeding, etc.) are not only 
performed in ordei to reduce the capillarity of the soil, and thereby lessen 
the ascent of the water from the lower to the higher layers of the soil, but 
often with another and no less important aim, namely to facilitate the de- 
scent of the rain, or the irrigation water, to the roots, or to the water- 
reserves in the subsoil. 

By “ infiltration of water into the ground ” is meant the more or less 
variable capacity of soils for allowing water to percolate more or less rapid- 
ly down from the surface to the more deeply-seated layers. In order to 
determine this pioperty, laboratory researen apparatus has been devised, 
which hitherto, however, have not given absolutely certain results that admit 
of being compared . The p rinciple upon which these apparatus are construct- 
ed is to allow water to descend automatically from a Mariotte flask into 
a tube filled with the soil to be tested. This water then flows through a 
small tube, which passes through the hermetically-closed lower opening of 
the cube, into another Mariotte flask. The rapidity with which the water 
descends through a given distance of the column of soil in a tube of 
known diametei is measured. All the experimental conditions, such as the 
previous treatment of the soil sample, the amount of soil in the tube, qjp., 
are maintained constant throughout 

The comparative examination, made by the help of this apparatus, 
of different samples of soil, shows at once that the smaller the volume of 
the soil particles, and consequently that of the capillary pore space, the 
more slowly does the water pursue itadownwaid course. This depends as 
much upon the greater amount of capillary attraction acting in the opposite 
direction to the force of gravity, as upon surface tension which causes the 
foruation of a water film around the soil particles. On the other hand, it 
is natural, that the degree of compactness of the soil in the tube 
influences the results of the test, and therefore should be constant for each 
series of experiments. 

In the case of a clay soil with 42.83 % of pore space, all the 
other conditions of the experiment being constant, it took 113 hours and 
42 minutes for the water to reach the lower opening of the tube, whereas 
the water percolated through a sample of alluvial soil with 57.36 % inter- 
stices in q(> hours and 18 minutes. 

It should, however, be noted that as long as the soil in the tube is 
covered with water, the infiltration is invariable for all the different soil 
samples ; variations only occur when all the layer of water has disappeared, 
and are due to the descent of the water by absorption. 

This factor is of special importance in the case of irrigation by means of 
a sheet of flowing water that covers the ground, such as is used in the “ mar- 
cite ”, or where the water is kept at a given depth, as in rice fields, etc. 

As has already been said, however, in addition to the factor of the vol- 
ume of the interstices, there is also the^surface tension of the particles which 
invests the latter with a film of water. Here, another element comes in, 
which depends upon the physical and chemical properties of the soil under 
examination. 
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In the case of two sandy soils, one containing 35.59 % of pore space, and 
the other 37.10 % the time required for infiltration was, respectively, 
158 hrs. and 20 min., and 80 hrs. and 48 min. In sandy soils, +he above 
mentioned inverse proportion between the small size of the interstices and 
the speed of the descent of the water is also noted. 

Comparative experiments made respectively with pure water, an 
aqueous 1 % solution of sodium carbonate and a 25 % solution of sodium 
carbonate are interesting irom a practical point of view. The pure water 
took 39 hours and 18 minutes to reach the bottom of the tube; whereas the 
1 % and the 25 % solutions of sodium carbonate only required 32 hrs. and 
45 min., and 28 hrs. respectively. 

It must therefore be concluded that the rapidity of the descent in the 
soil increases with the concentration of the .solution employed. This fact 
is of special interest as regards the diffusion of tlie top-dressings used on land 
which has been sown, and the rapidity of the descent of water-soluble fer- 
tilisers in general in manured fields. 

Oasparin stated that fairly heavy lain falling upon a dry, calcareous 
clay loam bare of vegetation, penetrates in 24 hours to an average depth 
of 6 times the mm. of rain-water that has fallen. 

In 1883, from October 5 to November 5, the rain-gage of the Agri- 
cultural Institute and Experiment Station of Istria, at Gorizia, of which the 
writer was then Director, only registered 8.3 mm. of rain on October 22. 
After some drops of rain had fallen on the morning of November 5, an 
initial heavy fall of 23.5 mm. occurred, accompanied b3 T the ostro-scirocco 
wind. After 24 hours, the investigations made by the writer, with the help 
of soil-borings, yielded the results given in the following table : — 

Penetration of lain into “ terra rossa ” rich in oxides of iron and manganese. 


Unploughed Land: — 

Centre of furrow with stubble. . ... 

hand unworked for 2 years 

Cart-road 

hand unworked for 1 year . . . ... 

Ploughed Land . — 

Recent trenching to depth of 1 metre . . . 

Ploughed to depth of 27 cm. and subsoiled in August. 
Houghed to depth of 27 cm. in August without 

subsoiling. . 

Weed extirpator used in August 

Scarifier used in August ... 

Cropped Land: — 

Field of Sainfoin . . . 

Field of mowed Sainfoin ... 

Field of Red Clover ....... 

Field of Lolium itaUcum . 

Field of Lolium perenne 


Penetration of tain downwaida 



1 as a function 
of the amount 
of rain fallen 

350 

14.8 times 

355 

15. 1 » 

280 

11 9 » 

300-400 

13 * 3-20 » 

300 

12.7 times 

380 

16.1 » 

350 

14.8 » 

290 

12.3 » 

330 

14.0 » 

170 

7.2 times 

470 

20.0 » 

250 

10 6 » 

230 

9 7 » 

210 

8.9 » 
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The coefficient given by Gasparin is not correct for the vSiderolitic 
terra rossci of Istria, for which the right figures are from 8.5 to 20 times the 
depth of water fallen. The cracks in uncultivated ground facilitate the pas- 
sage of water, whereas a grassy or dusty surface retards its penetration. 
Very violent rain beating heavily upon the soil, renders the upper layer 
impervious. Generally, an initial gentle rain of 18 mm. is sufficient to visi- 
bly refresh and permanently benefit the parched vegetation the sideroli- 
tic terre rossc of the west coast of Istria. Heavier rain of shorter duration, 
with a minimum fall of 20 to 23 mm. in 2 or 3 hours, is sufficient to render 
the terre rosse impermeable and temporarily fill all the depressions with 
water. The heaviest rainfalls measured by the writei in 24 hours were : 
72.O mm. on July 2, 1885 ; 72 mm. on May 14, 1887 ; 50 mm. on June 17, 
1884, In India, and Central America, sometimes a single shower affords 
40 mm. of water, and as much as 500 mm. may fall in 24 hours of rain. 

1090 Irrigation in Peru. - The 1'im's hn^imtnn^ Supplement , Year XIV, No. 5 V', 

j> T/mdon, t<)i8. 

In vieW of the materially improved financial condition of Peru, the 
authorities, both federal and municipal, find themselves in a position 
carry into effect some of the several engineering undertakings that have 
long been under consideration. Among these is an irrigation and colo- 
nisation scheme, and in connection special irrigation laws have been 
passed. 

Though tlic hydrographic systems of Peru do not — by reason of their 
uncertainty — lend themselves particularly favourably to great schemes of 
irrigation, there are few countries of South America more richly endowed 
with rivers. Some of them have their source in the streams upon the west 
of the Western Cordilleras, crossing transversely the strip of land between 
that Cordillera and the Pacific and emptying themselves into that ocean. 
Tittle or no attempt lias been made to harness the numerous waterfalls 
that are encountered in various parts of the country, a fact that is largely 
explained by the majority of the streams, in the absence of any artifi- 
cial restraint disappearing owing to filtration, or running only during the 
rainy season. Others dry up almost completely during the winter or are 
conveited into brooks the water in which is supplied solely by the melting 
of the snows accumulated upon the summits of the Cordilleras. There 
is no doubt, however, that modern engineering could effect a great change 
in the adaptability of some of these Peruvian rivers, as has been done in 
similar cases in other parts of the American continent. The vast river 
system of the Amazon, among others, has yet to be exploited from this 
point of view. 

Such irrigation as has hitherto been taken in hand has been confined 
almost entirely to the purposes of agriculture ; in this there is nothing new, 
since the Incas have left evidence of a wide system of irrigation-canals de- 
signed for agricultural purposes, the ruins of which show that the original 
work of construction was of a solid character. In normal years, there are 
probably at least 30 000 000 000 cu. m. of water flowing in the coastal ri- 
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vers. This quantity, if the stream flow were properly regulated, would be 
sufficient to irrigate 15 000 square miles, or 60 cer cent of the total esti- 
mated area of the coastal pampas and valleys. But it must not be assumed 
that this percentage of the total area is suitable for cultivation. Owing 
to the relation of the flood season to the period of growth of the most valuable 
crops, the utilisation of all the stream flow would require the storage of, 
probably, more than 15 000 000 000 cu. m., and it is quite possible that not 
more than 3 000 000 000 cu. m. could be stored owing to the conditions re- 
ferred to. 

The projects of the Peruvian Government comprise perennial, spring 
and summer irrigation, those likely to be fin-t constructed being for spring 
or perennial irrigation. Among other proposals placed before the authori- 
ties is the scheme for the reconstruction of an < 4 kl system which at present 
provides only summer irrigation, but which upon reconstruction could be 
made to furnish water to spring crops. This project is probably in many res- 
pects one of the most complex to be found in the "Republic, requiring, in 
addition to the reconstruction of many miles of existing canal, the diversion 
of two rivers and the construction of a tunnel 2 % miles long through 
the continental divide. The irrigation of 62 000 acres would be made possi- 
ble by this project, and the entire cost is estimated at one and a half times 
the annual value of the cotton crop that could be grown upon the area bene- 
fited. Another project under investigation calls for the creation of a new 
and independent system where the main canal lies for .some distance upon 
difficult ground , but where no pumping, storage, or diversion of other streams 
is requisite.. Here the estimated cost for the irrigation of 17 000 acres is 
58 per cent, of the annual value of crops (cotton) to be grown upon the land 
benefited. 

According to the Irrigation Raws all irrigation projects have to be sub- 
mitted to the approval of the “ Direccibn deAguas y Agricultura ", and it is 
deemed indispensable that the distribution of the water be presided over 
by competent and impartial authorities. The introduction of the Irrigation 
Code in 1902 was expected to effect a radical and immediate improvement 
in the irrigation of the country, but for a number of years after its enact- 
ment things went from bad to worse, few paying any heed to the provisions 
of the new Code and water being used, or wasted, wherever it was found. 
In the majority of cases the offenders were too far away from the centre of 
Government to enable the latter to exercise its authority. A decided im- 
provement has come about of late, but it would be untrue to say that abuses 
have ceased entirely. 

The greatest improvement has taken place in the province of Laitiba- 
yeque, where systematic gauging of the rivers has jjeeu carried out. * The 
districts of Chiclayo, Mochumi, Tucume, and Illimo have been mapped, 
and a detailed plan has been made which shows, in minute detail, the irri- 
gated area, the distribution of the water, and the ownership of the land. 
The irrigation work for the distribution of the water of the Lambayeque 
river over the important districts of Taymi (Furrenafe) , Eten , and 
Chiclayo has been started, thus putting an end to the many troublesome 
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quarrels among farmers with regard to the proper distribution of the water. 
The betterment of the distribution system has also been sought by the erec- 
tion of an aqueduct at Jayanca, and the establishment of masonry intakes 
and of apparatus for measurement of the water in the main and branch 
canals. Careful studies have further been made for future irrigation in the 
Chicama valley, while the Corps of Mining Engineers has-been entrusted 
with fresh tasks in the closer study of coast irrigation, such study having 
demonstrated anew the magnitude of the engineering work to be under- 
taken.Of other projects which are practically determined upon in addition to 
that in the valley of Chicama (embracing the utilisation of the water resour- 
ces of that rich and important region), is some similar work in the valley 
of Canete, demonstrating the practicability, from a physical and economi- 
cal point of view, of the irrigation of the pampas; while definite studies have 
been made for irrigating the valley of Tutnbes, the valleys of Chira and Piura, 
and the coastal regions of Fativilca, Huaco, Supe, and Islay ; and also for 
augmenting the water of the Moche river for the betterment of irrigation 
conditions in the Santa Catalina valley. 

In order to make the fullest use of the natural waterfalls and water- 
powers which are capable of artificial development, the Peruvian Govern- 
ment has nominated several technical commissions and appointed the State 
engineers to examine and measure existing waterfalls and streams with a 
view to their immediate or future exploitation. 

ro9i -The Lasting Benefits of Soil Blasting. — Scuntific Ammon, v«>i cxix,No.t3. 

pp 2*53 New Yoik, S‘pUinbtr 2 R, nuR 

Back among the hills of Georgia an interesting experiment in sub- 
soil blasting has been in progress for the past four years. The soil in this 
district is of a rich upland grade, and the subsoil is red and very hard. 
In 1914, two acres were measured off. One was left for a check acre, 
the other was subsoiled with dynamite. Charges weere exploded with 
blasting cap and fuse every 15 feet, 30 inches deep. This thoroughly 
shattered the hard, red clay, making cobweb fissures in all directions and 
thus permitting more water to enter than had before been possible. 
The roots also benefited by the breaking up of the subsoil, new 
avenues being opened up for them to go out in search of plant food. 

Both acres were planted with cotton in 1914. Both received the same 
cultivation and care, through the subsoiled one got a little more fertiliser 
than the other. The difference in this respect was not nearly enough, 
however, to account for the discrepancy between the yield of 1804 pounds 
of seed cotton for the blasted acre and 912 pounds for the unblasted plot. 

Mai/e followed in 1915. This year both plots received identical treat- 
ment and fertilisation. They were both kept well worked and clean. The 
yield of maize in the husk was 2614 pounds for the blasted acre, 1849 pounds 
for the other. Owing to the wet weather, it was impossible to weigh the 
fodder ; there were, however, 225 bundles on the blasted acre against 115 
bundles on the check acre. 

In 1916, the plots were under cotton again, and the benefits of theblast- 
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ing were more prommced than ever. From the very start of the growing 
season, the cotton on the subsoiled acre outgrew the other, and by mid- 
summer it was at least twice as liigh. It also fruited much better than 
that on the unblasted land, and when the yield was measured it was fpund 
to have been exactly twice as productive : 2000 pounds against 1000. 

In 1917, maize was once more planted on the two test acres. The blas- 
ted acre yielded 42 1 / i bushels of maize and three full loads of fodder ; the 
unblasted acre, 35 bushels and barely 2 V2 loads of fodder. The obvious 
conclusion was, therefore, that the blasting had been a profitable in- 
vestment. The increased yields soon took up the initial cost, leaving all 
subsequent crop increases as net profit. Thi.. is good farming as well as 
good business. 

1092 - The Use of Sugar-Cane Molasses as a Fertiliser. — ijndkt (introducing the Work 
of M. de Born ay), in Comptes rendus des stances de V A cadcmie d' Agriculture de France, 
Vol. V, No. 28, pp. 737*738. Paris, July 30, 1910 

M. DE Sornay, the Director of the Agricultural Research laboratory 
of the “ Colonial Engrais Chimiques” at Port Eouis (Mauritius), draws 
attention to the importance of sugar-cane molasses as a fertiliser. The 
market value of this substance is very small, and the results obtained with 
it in Mauritius and numerous cane-growing districts leave no doubt as to 
its efficacy as a fertiliser. It is used after having been thrown on the 
dung-heap for the purpose of hastening its decomposition, or mixed with 
sugar-refining residue and ashes, that is to say, in the form of an actual 
compost known as “saccharogene”, which is thrown in a concentrated 
condition into the trench before planting, 01 placed at the base, or spread 
between the rows. 

According to the experiments mentioned by M. de Sornay the increase 
in yield thus obtained varies from 5 to 10 %. 

M. de Sornay has investigated the reasons for the increase in yield, 
small through it is, obtained from sugar-caues that have been manured with 
molasses. He carried out most careful experiments with a view to determin- 
ing whether the presence of sugar was favourable to microbial action in the 
subsoil, and to the fixation of nitrogen, and how far, under the influence of 
the disappearing sugar the elements of the soil became disintegrated and 
transformed into more soluble substances. The results which he obtained 
were, however, not sufficiently conclusive to permit of his attributing the 
efficacy of cane-molasses to any of these causes. In short, its utility does 
not seem to depend upon its potash content. Although M. de Sornay 
has thus been unable to solve in a satisfactory manner the problem be set 

himself, he does not deny the efficacy of molasses as a fertiliser. - 

• 

1093 - Ammoniflcatlon ol Manure in the Soil. — conn, h. g. (Associate Bacteriologist) 
and Bright, G. W. (Assistant Bacteriologist, New York State Agricultural Experiment 
Station), in J our ml of Agricultural Research , Vol. XVI, No. 12, pp. 313-350 Washington, 
Match, 19x9. 

The importance of the ammonification process in the soil has long been 
recognised, although there has been a tendency on the part of investigators 
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to regard it as secondary in importance to nitrification in so far as re- 
gards soil fertility. Gainey, however, has recently claimed that the 
fertility of a soil is limited by a process which precedes nitrification — 
namely* ammonification — rather than by nitrification itself. 

The present study was untertaken for the purpose of determining 
some of the organisms which actually cause the ammonification of 
manure in soil under natural conditions ; to ascertain the extent to which 
they can carry on this ammonification ; and to compare them with other 
organisms known to possess the power of ammonifying laboratory media. 
Thus, in one soil, after manuring it was found that non spore-forming 
organisms developed most, while in the same soil before manuring spore 
forming bacilli were abundant. This would tend to show that non spore- 
forming bacilli rather than spore formers are the active agents in ammoni- 
fication. 

Experiments were made with pure cultures of two organisms isolated 
from the former class, Pseudomonas fluorescens (Flugge) Migula and Pseu- 
domonas candatus (Wright), Conn, and compared with an organism of the 
other class, Bacillus cerens Frankland, iii sterilised manured soil. The 
results obtained confirm the above-mentioned general conclusions. ** 

io <) 4 - The Treatment of Dung and Excrement in Beccari Zymothermlc Chambers. 

— See No. 1226 of this Rjvicw . 

io<)5 - “ Electro-Potash ”, a Swedish Potassic Fertiliser, and Its Action on the Soil 

— F,hri;nbicrg, 1\, Norn:, o , ilASUNGr.R-llAUN, E , and van Zil, J. 1\, in Journal fur 

Landunrtschaft, Vol. LXVI, Part 4, pp 200-240 Berlin, 1018 (1919). 

“ Electro-potash ” (1), which is obtained by the reduction in an elec- 
tric furnaeeof rocks containing potash, is a slag of a dark colour, which is 
ground and sifted before being put on the market. The sample sent to 
the authors for examination contained 11.27 % °f potash soluble in hydro- 
chloric acid " Electro-potash ” may be regarded as usually containing 
11 % of potash combined with silicic acid ; 94 % of this is soluble in 20 % 
hot citric acid in 1 hour, whereas 2 % hydrochloric only dissolves 6 %. 
The experiments of the authors were carried out for two consecutive years ”, 
“ electro-potash ” being compared with potassic salts and with manure 
containing 15 % of nitrogen. These fertilisers were applied to sandy and 
clay loam soils in pots. 

Winter wheat and buckwheat were the plants used in the experiments, 
6 crops of each being grown each time. It was found that the yields 
obtained with ” electro-potash ” were very low, even when it was used 
together with lime : 12 % of the potash from the ” electro-potash ” was 
recovered in the crop, whereas 70 % of the potassium sulphate and 
chloride were recovered. The results were practically the same in the case 
of all the soils employed in the experiments. The writers, however, are 
of opinion that it is quite possible that other results would be observed in 
peaty soils, but while reserving their final opinion until further experiments 

(1) See /?. 1914, No. 420. {Fd) 

[103-105] 



MANURES AND MANURING 


1085 


have been made, they are inclined to think that “ electro-potash ’’ cannot 
be compared with ordinary potassic salts as a fertiliser even for peat soils. 

1 096 - The Utilisation of the Energy of Waterfalls for the Manufacture of Nitrogenous 
Fertilisers. — ^evt-Salvador, Paul and Cote, E. F. In La Houtlle Blanche, Paris, 
September-October, 1918. Summarised in A nnales de la Science agronomique, Year XXXVI, 
Nos 4-6, pp. 220-221. Paris, April- June, u>iv. 

M. htv y-Salvador recalls te fact that 1 kilowatt-year is sufficient to fix 
450 kg. of nitrogen as cyanamide and only from 120 to 130 kg. as nitric 
add (by the Birkkland and Eyde process). 

In the manufacture of nitrates, which was studied by the War services, 
some new processes were used that are still kept secret, but could be used 
commerdally. It would be a matter of interest to the latter to follow 
the application of another process besides the one carried out in the 
Birk eland and Eyde furnace, and giving a larger yield than this method. 

M. Wvy Salvador mentions that a factory cannot do with less than 
to 000 kw., and makes the very suggestive remark that, in order to make, 
by means of the Birkeland and Eyde process, improved by G. Claude 
( superoxygenation of the air) 200 000 tons of nitrate of lime, an amount far 
below the average quantity imported from Chile before the war, it would 
be necessary to have 140 factories each of 10 000 kw. 

The net cost of a kilogramme of nitrogen, given the cost of hydro-elec- 
tric energy in France, is still too high for it to be possible for artifidal 
nitrates to compete with Chile nitrates. 

M. E. F. Cote gives in the same number of La llonille Blanche a series 
of figures which are of interest in this connection. 

At the end of 1918, 200 000 H. P. of “ white coal ” will be used in the 
manufacture of calcium carbide and cyanamide, nitrate of lime and nitric 
acid. This energy represents an annual production of roo 000 tons of 
cyanamide. 

In 1913, only 8 000 tons were made in France, and 30 000 were made in 
Germany, which country will raise its output this year to 400 000 tons. 

On the other hand, the Haber process, which has bee 1 carried to great 
prefection in Germany, has probably produced 500 000 tons of ammonium 
sulphate in 1918, instead of 30000 tons, as in 1913. In 1913, France 
only used 30 000 tons of Chilean nitrate, that is to say, 7 to 8 kg. per hectare, 
as against 15 and 18 used respectively by England and Germany. 

Before the war, Germany used to take annually 300 000 tons of 
nitrate of sodium. 

1097 - Cyanamide in France. — Bulletin de V Association ItalchFramaise d' Expansion &co- 
nomtque, Year II, No. 8. pp. 14-20. Paris, February, 1919^ 

Since for recovering nitric acid, one ton of cyanamide of calcium is 
practically equivalent to one ton of nitrate of sodium, the manufacture of 
cyanamide has been greatly increased in Europe during the war, on account 
of the difficulty of sea-transport (especially after the intensification of 
submnrine warfare on the part of the Central Empires) , which greatly dimin- 
ished the amount of Chile nitrate imported. 
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In France, where the cyanamide industry is of comparatively recent 
date, and where the factories existing before the war could not have produced 
more than from 25 000 to 30 000 tons, the programme of the Minister of 
Munitions provided for the establishment of new factories for the larger and 
forced output of 300 000 tons, which corresponded to a normal production 
of 150000 or 200000 tons. 

At the present time, the factories are finished, or nearly completed, and 
as they aie no longer needed for the production of nitric acid, the problem 
now under discussion is how they may best be turned to account for the 
manufacture of cyanamide on a large scale, with the object of employing 
it as a fertiliser. The first point to be determined is what proportion the 
cyanamide can be used, compared with sodium nitrate and associated with 
sulphate of ammonia. 

In order to calculate the possible, or probable, consumption of cyana- 
mide as a fertiliser in France we must answer the following questions : — 

1) What was the pre-war consumption of nitrogen in France? 

2) What should the present consumption of nitrogen be in France, 
in order to insure the soil being adequately fertilised ? 

3) (Ji the total amount of nitrogen required for the latter purpose 
how much could well be obtained from cyanamide ? 

4) What is the net cost of cyanamide, since this factor, taken into 
account with the preceding one, shows how far the new factories can be 
satisfactorily utilised ? 

The nitrogen consumption in France was : 

4^000 ions ol nitrogen 15 <> ° a Chile nitrate, representing 28 8 461 tons of nitrate ; 

20000 tons of nitrogen as 20 sulphate of ammonia (*jooo of which were imported) 
represonting 100000 tons of sulphate of jimmonia; 

Sooo tons of nitrogen derived from different sources, of which 1200 were nitrogen 
from 16 ‘ 0 cyanamide, which corresponds to 75 00 tons of cyanamide. The rest 
was nitrogen from guano, various kinds of by-products etc. 

Tot.U 70 000 tons. 

Before the war, the average wheat production per hectare in France was 
14 quintals, when it was more than 20 quintals in Germany and Belgium, in 
the case of soils which were manifestly poorer than those of France. The 
reason for this is to be found in the amount of nitrogen used par hectare, 
8 kg. in France, and I24 kg. in the other two countries. 

Properly speaking, the nitrogen consumption in France ought to be 
trebled. On this point, all competent authorities agree. It is absolutely 
necessary that the amount should be doubled, and to do this would require 
140 000 tons of nitrogen, instead of the 70 000 tons used previous to the war* 

With a prv per system, it is possible (following the example set by 
Germany), to use in equal amounts nitrates and ammoniacal fertilisers 
including cyanamide. 

Therefore, the consumption should be as follows: • — 70000 tons of 
Chile nitrate nitrogen, which represents 448 717 tons of nitrate, and 70000 
tons of nitrogen derived from ammoniacal products. Since gas works, 
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coke ovens, guano, and various by-products supplied 20000 tons of nitro- 
gen before the war (subtracting 5 000 tons obtained from imported ammo- 
nium sulphate), and since after the re-construction oi the factories in the 
North, the new coke ovens will increase thi^ amount by 10000 tons at most, 
at least 40 000 tons of nitrogen must be obtained from the cyanamide facto 
ries ; thi amount corresponds to an annual output of from 200 000 to 
220 000 tons. 

From these figures it is seen, that even counting the annual imports of 
Chile nitrate, which amount to from 228 000 to 448 000 tons, there is still 
need of the 200 000 tons of cyanamide that represented the normal peace- 
time output oi the factories which have beer installed al the instigation of 
the Munitions ministry. 

The net cost of crude cyanamide can be calculated according to the 
following formula : - - 

80 fr. + 3 .500 K + 0.75 r + 0.02 e + S: 

were K is the cost of the kw. hour, / that oi a ton of coal, e the cost of a 
ton of electrode and S that of the sacks. The sum thus obtained does not 
include the expense incurred in mat ing the crude cyanamide suitable for 
use as a fertiliser, which may be roughly reckoned at 30 fr pei ton. 

On the basis of from 300 to 30 Xr francs, a price to which we may soon 
hope to see the price of a ton of carbide fall, the cost per kg. of the nitrogen 
in the cyanamide may be estimated at from 1 .70 f r. to 1 80 fr. This cost must 
fall again in four years’ time (owing to the price of carbide and the suppres- 
sion of manufacturing licenses) to from about 1.03 fr. to 1.35 fr ; the corres- 
ponding cost of a ton ot cyanamide is, in francs, 340-36 » and 210-270. 
The net cost per kg. of nitrate of sodium nitrogen which, in 1911, was only 
1. 1 7 fr., rose shortly before the war to 1.60 fr., and owing to the present 
general lise in pi ices, there is little hope of its being reduced, especially since 
there will be no 1 eduction in the export duty of 0.40 fr. per kg. of nitrogen 
imposed by the Chilean Government. It will certainly not be possible to 
abolish this tax, since the whole fiscal system of Chile rests upon it , the 
utmost that can be hoped for is that it might be reduced as a temporary 
measure of commercial warfare. In that case, the cost per kg of the nitrate 
nitrogen would never fall below 1.46 fr. 

In short, while at the present moment, it must be admitted that the kg. 
of cyanamide nitrogen costs 0.24 fr.-0.34 fr. more than the kg. of nitrate 
nitrogen, in the future, on the other hand, it will cost 0.11 to 0.31 less. For 
this reason, in the interests of the future of agriculture in France, cyanamide 
production should still be protected, in some manner, from the severe com- 
petition of sodium nitrate. 

In addition to the interest there is in keeping the cyanamide 
factories running which were established during the war, such a protect- 
ive measure would prevent the hydro-electric industry being too hard hit. 
This latter industry, according to the suggested programme, would annually 
use about 800 000 000 kw-hours, corresponding to a constant force of over 
135 000 H. P. at an annual cost of 15 to 20 million fr Against this pro- 
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of dahlia tubers 13.441 gm. ; 1 kg. of carrots 9,17 gm. ; and 1 kg. of turnips 
6.404 gin. These figures differ considerably from those quoted above, 
owing to the large amount of water in the roots and tubers, analysed. 

The writers also give the percentage composition of the ash obtained 
from the same roots and tubers. These data show that : — there is a larger 
quantity of sulphur in the roots of the thistle and turnip than in those of 
any of the other roots examined ; the highest phosphorus content is found 
in the water-lily, carrot, and potato ; lime is most abundant in the gentian 
and the dahlia ; magnesia in the root of the male-fern and the gentian ; and 
that the roots of the male-fern, gentian, and nettle contain the largest 
percentage ot iron 

1103 - Distribution of the Nitrogen in some Seeds and of the Nucleic Acid in Brewers’ 

Yeast as determined by the Van Siyke Method. — see No. n«o in this Revieu. 

1104 - Notes on the Hydrocyanic Acid Content of Andropogon Sorghum. - 

Manmathanath 1 -hosh (Sabour Agricultural College), in The Azncultutal Journal of 

India, Vol XVI, No i, pp 107-1 15, 7 tables. Calcutta, January, iqic>. 

It has long been known that a cyanogenetic glucoside, called dhurrin, 
is present in soighum at certain stages of its growth. This glucosid^is 
not poisonous by itself, but it breaks up in contact with* an enzyme that 
is present in plant tissues, into several compounds, ont of which is hydro- 
cyanic acid, to which must be attributed the not infrequent cases of cattle 
poisoning by sorghum. The author made a trial to find out the effects of dif- 
ferent times of planting, and also of water-logging on the formation of the 
cyanogenetic glucoside in sorghum. The results of experiments carried 
out on different plots showed that tlie time of planting by itself has little, 
01 no, connection with the formation of the glucoside, but on the other hand 
a crop planted late lias a much better chance of producing smaller quantities 
of the poison, on account of the abundant moisture present which hinders 
its formation. Therefore, although the date of sowing has no direct effect 
upon the development of the glucoside, nevertheless, as the presence of 
the latter depends upon the dryness of the soil, it also depends indirectly 
upon the time of sowing, according as to wiiether this falls in a dry period, 
or in a wet one when the plants are exposed to more or less heavy rain. 

Hence it would appear that the weathei is mainly responsible tor the 
development of the poisonous element in sorghum. The soil is only of minor 
importance, although some w’riters have fouifd that the addition of nitro- 
genous fertilisers to poor .soils causes a very slight increase in the amount 
of this cyanogenetic glucoside. 

1105 - The Localisation of the Alkaloid Present in Isopyrum tha/ictroides. — 

Mirande, M , in C omptes rendus dt VAcadnme dcs Scicncis, Vol 168, No. 0, pp. 126-117. 

Purls*, February 10, iuk). 

The writer has studied, from the microchemical point of view r , iso- 
pyrin, the alkaloid discovered in Isopyrum thahctroides L., and isolated 
from the latter by Harsten; he also gives some information regaiding its 
localisation in the plant 
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Isopyrum is a spring plant whose aerial organs appear after the flower- 
ing season, whereas the underground perennial portions continue growing 
throughout the year. The alkaloid is principally to be found in the 
subterranean organs, the rhizomes and roots, though it occurs in smaller 
quantities in the aerial ones, be ; ng chiefly present in the epidermis and the 
peripheral layers. There seems to be none in the flower. 

iroG - Anatomical Modifications of Roots Due to Mechanical Action. — iionniek, u , 

in Lomphs, nndiis des St anas dc l\ti nUmic dis ^nencts, Vol CI,XIX, No j, pp 19s 

197 Pam, July >8, 1919 

In a preceding paper, the writer described the first experimental results 
obtained from subjecting- the stalks and roots of various plants to ex- 
ternal pressure. 

His present woik was undertaken, parth with a view to the experi- 
mental reproduction of certain dissymmetrical structures observed in 
plants growing in stony soils, or m the crevices of rocks, and partly tor the 
purpose of determining the factors which act upon loots and stems that 
grow in various media (air, soil, water), and therefore present the remark- 
able anatomical differences to which attention has been drawn by 
Constantin (i). 

The writer has been able to discover that compression, though it pro- 
duces very important local modifications, does not affect the general de- 
velopment of the plant, which flowers and beats fruit normally. 

From the sum total of the iesults obtained, the writer draws the fol- 
lowing conclusions — 

Certain tissues vary according to the mechanical action of the envi- 
ronment (the nature of the medium, external compression) these mav 
be called “ adaptive tissues Such are either protective tissues like the 
epidermis, ox also reserve tissues like the pith. 

The other tissues, which may be called ' the functional tissues," con- 
tinue developing almost normally in every case The wood vessels may 
be less numerous or narrower than those of the control specimens, but the5 r 
nevertheless are present, and are only modified as a whole. The same may 
by said for the phloem ; the internal phloem is present, even when the 
pith, which it usually surrounds, has disappeared 

In short, it is possible to reproduce experimentally not only teh 
dissysymmetrical structures that aie found in nature, but also the ana- 
tomical modifications resulting in certain cases from the effect of envi- 
ronment. 

The principle explaining these phenomena might perhaps be disco- 
vered by further experiments carried out on the similar lines. 


(1) J Constantin. InHuenct du milieu sur la racme ( Annalts des Sciences mtunlUs , 
Seventh Senes, Vol 1 , iSss) £tude comparee do tines auiennes et soutertain<s des Dico- 
tyledons {innales des Sitnces natureUes , Sixth Series, Vol XVI, 1883). ( td ) 
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1107 - The Absorption of Mineral Salts by the Apex of the Root.- Cou*iN,H.,in Comp- 

Us tcndus dc V Academic des Sciences , Vol. 169, No. 5, pp. 242*245- Paris, August 4, 1919. 

After having found that the root tip absorbs some of the water in which 
it is immersed, the author tried to discover whether the mineral salts 
dissolved in the water can also penetrate into the plant through the root 
tip, and whether this endosmosis by itself is sufficient to ensure the nutri- 
tion of the organism. In these experiments, as in the preceding ones (1), 
the germinating seeds were kept for some days in a humid and aerated 
atmosphere. Only the apex of the root was immersed in the liquid. In 
the case of each variety of plant the roots of some individuals were placed 
in redistilled water, and those of others in Knop's solution. 

Every 24 hours, the germinating seeds were raised, so that only the 
tip of the root was immersed. The results obtained with a large number 
of species were precisely identical, therefore the author contents himself 
with mentioning 3 examples : (grey peas, Rian us sanguineus and white lu- 
pin). Of these he gives the root length, the number of rootlets, the 
length of the stalk, or stem, and then describes the appearance of the 
leaves, both in the case of the plant grown in redistilled water, and in that 
of the plant in Knop’s solution. The data in the latter case were noted at 
regular intervals of 24 hours. 

The sum of these data, which aie the result of morphological examina- 
tion alone, proves, without it being necessary to determine the dry weight 
of the plants, that each individual of which the root-tip was immersed in 
Knop's solution had developed considerably more than the control plants 
growing with the apex of the root in re-distilled water. Tin's difference is 
due to the fact that, in the first case, the nutrient salts penetrate into the 
root, thus permitting the plant to grow more than one which had at its 
disposal only its albumen or the reserve substances present in its coty- 
dons. Hence, we may conclude that the root apex is capable of absorbing 
mineral salts, and that the latter are largely utilised by the plant. 

iro8 - The Etching of Marble by Roots in the Presence and Absence of Bacteria. — 

Krru, E U, and HAAS, A R. C (University of Wisconsin, Madison), in The Journal of 

(temral Phvsiolo v, Vol I, No 0, pp 631-038 3 fit's,, bibliography of n publication*. 

Baltimore, July 1919 

T he roots of plants in the presence of bacteria have the power to 
dissolve the minerals present in the soil, and thereby increase the available 
plant food. The mentis by which this action takes place is a matter of 
considerable importance . 

It has long been known that the acid excretion from roots can etch 
marble. In order to determine whether the presence of bacteria intensi- 
fies the process, the waiters carried out several experiments with Canada 
field peas some of which were bacteria-free, while the others were inocu- 
lated with bacteria. Fred’s apparatus (2) was used, as it allows of higher 


(1^ Sec R , May, 1919, No. 57S. (Fd) 
(j>) Sec No. no? of thi* Reviev' {Pd) 
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plants being grown for a long time free from any microorganisms. The 
seeds in each vessel were placed directly over small polished marble slabs, 
in such a manner that it was possible for the roots, as they grew down- 
wards, to come into intimate contact with the polished surface of the marble. 
When the seeds had grown for seven days, several of the tubes were ino- 
culated, and in order to avoid increased growth due to the presence of ni- 
trifiying bacteria, the latter were purposely omitted from the mixture of 
pure cultures of bacteria with which the soil was inoculated instead of with 
soil extract. The following bacteria were used : Azotobactcr , Bacillus aero- 
genes , B. coli, B. cctnmunior “ C ", B . communis “ B ", B. HarUebii , B. ava- 
nicnsis, B. mesentericus, B. fluorcscens liquefaciens , B. fluorescens non - 
liquefaciens, B. pyocyaneus , B. proteus , B . prodigiosus , B. tumescens , 
B. subtilis, Cladothnx dichotoma and Cl. odonfera. 

To each of the uninoculated tubes 5 cc. of sterile water was added, in 
order to keep ihe moisture content the same in each tube. Twenty-five days 
after the seeds had been placed in the tubes the latter were opened, and the 
slabs were carefully washed and examined. It was found that, in every 
case, the marble slabs which had the greatest degree of etching were those 
taken from the inoculated tubes, lienee it may be concluded that the 
presence of the*bacteria had intensified the action of the roots. 

It seems probable that the greater etching power of the roots in presence 
of soil bacteria can be attributed to the normal carbon dioxide excretion 
of the living root cells, together with the carbonic and other acids set free 
fiom dead or dying root cells whose decomposition is accelerated by the 
presence of the bacteria. While the results indicate that the dissolving 
power of loots is in part due to the action of the bacteria, it must be 
admitted tliat there are many factors involved. For example, the food supply 
of a plant must be different in the presence of bacteria from that of a 
plant in soil free from bacteria. 

1109 - The Origin of Succulence in Plants.*— Revue G ennale dcs Sciences, Year XXX, 
No. 11, pp. Paris, lune 15, 

There are two types of succulent, or fleshy, plants, those growing in 
arid regions, as the cacti and those found near the sea ; the latter are also 
called halophytes. Almost all succulent plants are characterised by the 
marked acidity of their tissues, and as many of them grow in places where 
the soil contains a large quantity of salts, their physical peculiarities have 
hitherto been regarded as owing to the large accumulation of water or 
cell sap, due to osmotic action. 

Richard's discovery, however, that both thin-leaved and thick-leaved 
individuals exist among tfie CasUlleju erigeroy plants living on the 
coast of California, and the fact that these leaf characters are connected 
with the plants' water supply, have provided MacDougax, with the basis 
of a more reasonable explanation of succulence. 

Plant protoplasm chiefly consists of pentosans, (for example, mucila- 
ges), mixed with a smaller proportion of protein derivatives and salts. As 

[IIf6-lfO] 




1094 AGRICULTURAL BOTANY. CHEMISTRY AND PHYSIOLOGY OP PLANTS 


succulence involves an increase in water storage, it is necessary to consider, 
in the first place, the water content of the cell. 

A series of analyses of the carbohydrates of desert plants has shown 
that when cells containing polysaccharides undergo a diminution of their 
water content, these sugars are reduced to pentosans. The imbibition 
capacity of polysaccharides is slight, but it is considerably increased when 
they are changed into pentosans. Dryness, by causing great loss of 
water, produces a change in the cell, which permits of its retaining much 
more water. Further, this storage capacity acquired by the cell mass is 
permanent, for the transformation of polysaccharides into pentosans is 
not reversible. 

Finally, it has been found that the acidity of Castille^a plants with 
thin leaves is nearly double that of those with thick leaves, which suggests 
the idea that succulence can develop in plants with high acidity, or rather 
in those of a tyj)e of metabolism producing great acidity. 

IIIO - The Action of Fluorides on Plants. — Gautier, A. and Clausmann, P., in Comptcs 
rendus de VAcadimie des Sciences , Vol. 169, No. 3, pp. 1 15-122. Paris, July 21, 1919. 

The preliminary cultural experiments made by the writer in pots, and 
on entirely artificial media (1) with or without the addition of fluorine,Vlid 
not sufficiently show the effect of fluorine upon plant growth. He therefore 
resolved to make some field experiments. 

The soil of the field selected for this purpose was sandy clav, with 
scarcely any lime and containing in its natural condition 88 mgm. of fluorine 
per kg ; to all the lots treated with fluoride, 55.8 mgm. of amorphous calcium 
fluoride was applied per sq. m. to a depth of 0.25 in., which corresponds to 
100 mgm. of fluorine per kg. of soil. The field had lain fallow for 2 years, 
and its surface*had been divided into 18 pairs of equal plots, separated from 
each other by a space of 0.90 m. One plot in each pair was treated with 
fluoride and the other one was not. As the addition of calcium fluoride 
necessarily introduces a small quantity of lime, care was taken to add to 
each of the control plots, the equivalent amount of powdered chalk. 

In their experiments, the writers used the most commonly grown plants; 
wheat, oats, carrot, potato, beet, haricot beans, cabbages, poppy, peas, 
barley, etc. Each of the plants was respectively grown in the plot to which 
the fluoride had been added, and in the control plot. The writers give the 
comparative (qualitive and quantitative) results obtained, which may be 
summarised as follows : - - 

Wheat: increase in total crop 13 %; increase in giain yield 18 % — 
Oats : increase in crop 12*% ; increase in grain yield 5.2 % — Carrots : 
gain in plots with added fluoride 17.9 % — Potatoes: slight superiority the 
first year, then in second year gain of 58.7 % — Beets : deficit in plots 
with added fluoride — Peas : slight superiority of plots treated with fluor- 
ide: 5.7 % more the first year, and 12.6 % the second — Haricot beans : 
no difference — Cabbages : no difference in crop the first year ; apparently 


(1) See R., July -Sept., 1919, No. 549 (Ed.). 
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the fluoride had not a good effect — Poppy : gain of 14 % in the plot treated 
with fluoride. 

Thus, other conditions being equal, the addition of fluorides, especially 
of amorphous powdered calcium fluoride, to arable soil has a beneficial effect 
upon wheat, oats, carrots, peas, poppies, and potatoes. The writer mentions 
that crystallised calcium fluoride, or natural fluophosphates are not equally 
efficacious. Rye, barley, buckwheat, haricot beans, and mustard are un- 
affected, or but little affected, by this fertiliser. Beet, turnips, and 
onions are injured by fluorides. All these plants were grown in the open 
on poor soil to which no fertiliser had been added except 0.200 gm. of 
amorphous calcium fluoride per kg. of soil. 

Given the slight solubility of calcium fluoride, the amount could easily 
have been doubled, or trebled, and more decisive results might have thus 
been obtained. Perhaps plants with a higher fluorine content than usual 
could have been produced. 

As fluorine always accompanies phosphorus in the tissues, being assimi- 
lated and eliminated with it, and as it seems to insure the fixation of this 
element which itself has a great effect in stimulating the reproduction of 
tissues, a considerable increase in the vitality and fertility of agricultural 
crops is naturally to be expected from the combined use of fluorides and 
phosphates. 

As regards the utilisation of fluorine in dietetics, it must be remembered 
that the human organism eliminates it by means of epidermal excretions 
(fluorides and fluophosphates) In these forms, it cannot be directly assi- 
milated by the animal organism, which depends chiefly upon plant food for 
its supply of available fluorine. 

11 11 - The Effect of Aluminium Ions upon the Germination and Growth of Plants. 

— Stoklasa, Julius, in collaboration with Sebor, J., Zpobnicky, W. f Tymich, F., Ho- 
rak, O , Nemec, A , and Cwach, J. (Upper Technical School of Prague) , in Btochemtsche 
Zeitschnit , Vol «jr, Parts ^ and 4, pp 1 37-J2 3, 15 tigs ,11. Tables. Berlin, October, 1018. 

The metals belonging to the aluminium group which occur most 
commonly in the plant organism are iron, alutniniun and manganese. 
Aluminium is found above all in hydrophytes and hygrophilous plants ; 
it is present, however, also in mesophilous plants; xerophytes, as a rule, 
contain much smaller quantities of this substance (1). 

Manganese appears to be present throughout the plant organism in 
more or less variable amounts. It should also be mentioned that the iron 
and manganese are chiefly localised in the epigeal portions of the plant, 
•whereas the aluminium accumulates principally In the roots, rhizomes, tu- 
bers and bulbs. 

The author and his collaborators, continuing their study of the .physio- 
logical part played by aluminium in the plant or^mism, describe the expe- 
riments they carried out for the purpose of determining the effect exerted 
by the ions of manganese and iron upon plant germination and growth, 
and the influence of the electrical conductivity upon both these processes. 

(1) See R , December, ryiS, No 1339 . {/?<*•) 
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The effect of aluminium . — A concentration of aluminium of from 
0.0001 to 0.0002 of the atomic weight, in the form of chloride, not only had 
a favourable effect upon the germination of the seeds treated, as was shown 
by comparing them with the control seeds (for which only distilled water 
was used), but also considerably increased the total yield of the plants sub- 
jected to the experiment (Hordeum distichum , Triticum vulgar e, Pisum 
sativum and Lepidium sativum). 

If the concentration is increased (successively to 0.0005, 0.001, 
0.002, 0.005 and 0.01 of the atomic weight), a gradual retardation of 
germination, which becomes more and more accentuated, is observed, while 
the decrease in the tota 1 yield of the plant becomes steadily more notice- 
able, the toxic action of the aluminium ions revealing itself with increasing 
distinctness as the solution becomes more concentrated. 

The effect of manganese . — A concentration of manganese of* from 
0.0001 to 0.0005 <>f the atomic weight, in the form of chloride, greatly 
promotes germination and the germination faculty and increases the to- 
tal yield of the plant. A concentration of 0.002 has an unfavourable effect, 
and a still more concentrated solution (0.005 to 0.01) has a distinctly toxic 
action. ^ 

The effects of aluminium chloride and manganese chloride when 
used together. — These effects show the mutual antagonism of the alumin- 
ium ions and the manganese ions. The action of a concentration of man- 
ganese of 0.005 °f the atomic weight is counterbalanced by a 0.0001 con- 
entration of aluminium, and in this case, an increase in the yield of the 
plant is noticeable. A 0.002 concentration of aluminium does not act as 
an antidote to the same concentration of manganese ( Hordeum distichum , 
Triticum vulgare, Pi sunr sativum). A highly concentrated solution of man- 
ganese combined with a highly concentrated solution of aluminium has a 
toxic effect that greatly hinders the development of the plant. 

The action of the aluminium ion on plant growth. — Xerophytes. — A 
0.001 solution of aluminium, in the form of the sulphate, used per*litre of 
the culture solution, has a toxic action manifesting itself after 14 days 
by the arrested development of the plants ; the same result is produced 
by a 0.002 solution at the end of 24 days, although the plants do not die. 
A 0.003 solution kills the plants in 18 days. 

Hydrophytes and hygrophilous plants. — Concentrations of 0.0005 
and 0.00075 of aluminium have a very favourable action upon the develop- 
ment of hydrophytes and hygrophilous plants; a 0.001 concentration 
is also very beneficial to the growth of Carex riparia , C. sylvatica , C. vcsi -* 
carla , Ranunculus fluitans, Galeopsis versicolor and Caltha palustris . Fven 
in the case of aluminium concentrations rising from 0.002 to 0.00b, these 
plants showed no ill eflects after 48 days. Stronger solutions (0.0075 
to 0.0095) have a slightly injurious action bn the development of Ranun- 
culus arvcnsis, Caltha palustiis, Symphytum officinale , Pulmonaria offici- 
nalis, Rumex Acetosella , Ranunnclus fluitans and Geranium praiense. 
Plants of the genus Carex have a special power of resisting the 
action of the aluminium ions ; they can even withstand a 0.02 con- 
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■centration, and only die when the concentration reaches 0.05 (after 10 
or 20 days) 

Mesophilous plants. — A 0.00075 concentration of aluminium exercises 
& deleterious effect upon the plants of this group. The action of a 0 , 00075 
concentration of iron is also injurious, but When the solution consists of 
a mixture of iron and aluminium of this concentration, the antagonism 
of the two ions is proved by the favourable effect upon the development 
of plants. The antagonism existing between iron and aluminium is still 
more marked when a very strong solution of the former (0.002 for instance), 
is used at the same time as a weaker solution of the latter (0.0005). This 
fact, which is analogous to that cited above in connection with the alumin- 
ium ion and the manganese ion, shows that the aluminium ion has con- 
siderable power as an antidote in the metabolism of the plant organism. 
The antagonism exerted by aluminium decreases with the increase of its 
concentration, and ceases at a concentration of 0.0015. This power exert- 
ed by the aluminium ion over the ferrous, ferric and manganese.ions is not 
reciprocal. 

In comparing the relative toxic effect of the three substances, alumi- 
nium, iron and manganese, we find: 1) unfavourable action letarding the 
de\elopment ^t a concentration of 0.005 for iron, aluminium and man- 
ganese in the form of sulphates ; 2) death of the plants at a concentra- 
tion of 0.01 in the case of aluminium, 0.006 in that of iron, and 0.008 in 
the case of manganese. 

The electrical conductivity of culture solutions in relation to the pro- 
cesses of germination and development of plants. — The writers have 
determined the electric conductivity 1 of the solutions used (chlo- 
ride of aluminium, chloride of manganese, sulphate of aluminium, sul- 
phate of manganese, and a mixture of these different solutions^ The 
results thus obtained were compared with the effects upon the germination 
ana growth of the seeds and plants experimented upon. The compara- 
tive examination of the amount of physiological influence exerted by the 
ions and the extent of the dissociation of the salts, revealed the existence 
of a parallelism between these two factors. 

It was also observed, that the seedlings of mesophilous plants 
are, as a rule, more susceptible to the action of aluminium ions than 
to that of manganese ions, and that the adult plant is less suscep- 
tible to aluminium ions than to ferrous, ferric, or manganese ions. This 
phenomenon is explained by the fact that in the case of the adult plant, 
the aluminium is chiefly localised in the root system, whereas the iron and 
manganese form part ot the chlorophyll. In the root system of the 
higher plants, the exchange of the ions reaches its greatest importance. 
In the seedlings, the aluminium is distributed*throughout the organism 
thus giving rise to toxic effects. 

Apart from dissociation, hydrolysis (which becomes intensified as the 
aluminium solution becomes more diluite and hence with the increased 
concentration of the hydrogen ions) also appears to have a very toxic 
action upon germination. 
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1112 - On the Assimilation of the Dicyanodiamide Derived from Calcium Cyan- 

amide ( i ). — Moller, L- (University of Breslau), in Btochemtsche Zalsckrift, Vol. 88, Pt. 
1-3, pp. 95-96. 4 tables, bibliography of 22 publications. Berlin, June, 1918. 

Calcium cyanamide, when used as a fertiliser, must undergo certain 
transformations in the soil before it is capable of assimilation by plants. 
Experts, however, do not agree as to the nature* of these changes. Some 
are of opinion that the cyanamide derived from a fertiliser cannot be 
directly assimilated, but otheis (Uepiani, Perotti) consider that the 
polymer of this cyanamide, that is to say, dicyanodiamide, is an excellent 
source of nitrogen for the use of plants. With a view to testing the value 
of this opinion, the writer cultivated various micro-organisms on mineral 
media, giving them dicyanodiamide as their only source of nitrogen, 
with the result that the growth of the plants was much reduced, and in 
some cases, almost arrested. The micro-organisms appeared unable to 
transform into albumen the nitrogen from the dicyanodiamide, for after 
having been grown for a short time on a mineral medium + dicyanodi- 
amide they had a large nitrogen content amounting even to 60 % of theii 
dry weight. Only a small portion of this nitrogen was, however, present 
in the form of protein. As in the case of the higher plants, the dicy^io- 
diamide had accumulated unaltered in the cells. These same cultures 
on mineral media grew very well when the dicyanodiamide was replaced 
by sulphate of ammonia, or if these two nitrogenous compounds were added 
at the same time. 

xx 13 - The Pre-Determinant Influence of the Physiological Condition of the Seed upon 
the Course of the Subsequent Growth and Yield of the Plant.— 1. Kidd, f. and west, 
C., Influence of the Degree of Maturity of the Seed at the Time of Harvesting. Annals 
of Applied Bwlo y, Vol. V, No**. 3 and 4 pp. 157-170, 10 tables, bibliography of 25 pu- 
blications. — II. Idem, Influence of Condition of Enviroxmement during Germination 
Upon the Yield. Ibid., pp. 220-251, 12 tables, bibliography of 44 publications London, 
Apiil, 1919. 

I. — After having studied the eiTcct of soaking seed-; in water (2), and the 
influence exerted by the parent plant (3) upon the course of the subsequent 
growth and yield of the offspring, the authors continue their study of the 
predeterminant influence of the seed upon the plant. 

In the article summarised, they treat of the effect which the greater, or 
less, maturity of the seed at the time of harvesting exerts upon its germin- 
ative energy or potentiality. A very complete review is given of the 
publications dealing with the subject, and of the different results obtained 
by other investigators. A consideration of these data makes it cleat 
that the question as to whether differences in the resulting plant are pre- 
determined by the use of seeds differing in degrees of ripeness cannot 
be regarded as satisfactorily answered in the case of any single species. 
This is due to the fact that all the recorded comparisons between plants 
grown from immature seeds, and plants grown from mature seeds, appear 

(1) See also No. 1098 of this Review. 

(2) See also R. } Pmmber, T918, No. 1341. — (3) See R., February, 1919, No. 1 77 . {Ed.) 
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to have been complicated by some period of storage. Immature seeds 
are less tolerant of storage in the dry condition than mature seeds, so that 
in the case of the comparisons that have been made, the total yields from 
immature seeds are usually less than those from mature seeds, owing to 
the fact that a smaller percentage of the former germinate. When, in such 
experiments, comparisons are made between yield per plant, however, 
the difference in favour of the plants from mature seeds tends to disappear, 
or even to be reversed. This result may be significant, but it must be 
remembered that while the yield per plant in the case of the mature seeds 
represents an average based on the total number (winch includes both 
vigorous and weak plants), the yield per plant, in the case of the immature 
seeds, on the other hand, probably represents an average based on the 
more vigorous individuals only, the others having perished during storage 
in the seed 4 tage 

From t!he practical point of view, seed harvested at a stage somewhat 
previous to maturity may, under certain conditions, give a better yield 
than seed allowed to become dead-ripe upon the parent plant, but seeing 
that immature seed does not withstand storage well, its use is not to be 
recommended. 

II. — In this article, the writers treat of the effect of conditions during 
germination and in early seedling stage upon subsequent growth and final 
yield. These conditions were modified artificially by * 1) the total, or 
partial, removal of the cotyledons, endosperm, etc., 2) soaking the seeds 
in water, or impregnating them nutrient salts; 3) inoculating the seeds 
with enzymes. 

It may be stated that the conditions operating during germination 
and the early life-cycle of the plant are of the utmost importance, especially 
in the case of annuals and biennials, i. e., in the case of the majority of 
economic crops. These conditions exercise a pre-determining influence 
upon subsec juent growth, and directly affect the yield. In many cases, 
the value of the effects obtained is, from the economic point of view, out 
of all proportion to the cost of the treatments used. 

It i«* recognised that some sort of correlation exists between the vi- 
gour of the seedling and that of the adult plant, but this vigour may be 
due either to hereditary or to environmental factors that have operated 
previous to, or during, germination and which, as we have seen, greatly 
affect the subsequent development of the plant. It is, therefore, necessary 
to determine by the help of experimental work, whether a law can be pro- 
pounded to the effect that increased vigour of seedling development 
due to environmental conditions as distinct from hereditary capses is 
correlated with increased vigour of growth throughout the life of the plant. 

1 1 14 - The Calvino Method of Increasing Leaf Development in Some Kitchen- 
Garden Plants. — Reyes A. L , in Revtsta de A c, ncultura , C omercio y 7 rabajo (1 ), Year 2 * 
V 61 . II, No. 6, p. 286, 3 figs. Havana, June, 1919. 

Prof. Mario Calvino, the Director of tffe Agricultural Station at San- 

(1) See also : Revista de Agricultuta , Comercto y Trnbajo, Year 1. Vol 1. No. jo, pp 505- 
310. Havana, October, 1918. 
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tiago de la Vegas, Cuba, advises as a practical method to be adopted in 
intensive kitchen-gardening, the perforation of the primary root in a ho- 
rizpntal direction. In this manner, greater foliar development is obtained 
in plants which, like chicory, lettuce, parsely, etc., are grown for the sake 
of their leaves. The writer tried this method upon parsley at the above- 
mentioned Station. The plants used for the experiment attained a diam- 
eter of 80 cm., and a height of 4 cm., the measurements of the control 
individuals being respectively 55 and 30 cm. 


1 1 15 - Intra-organic Injections for the Purpose oflncreasing the Yield of Plants ’.Ex- 
periments in Mexico and Cuba. — Calvino,M (Director ot the Agricultural Station 
at Santiago de las Vegas Cuba) in Rcusla de Agriculture, Comercto y 1 rabajo,Yesit 2, 
Vol II, No 0 , pp 287-291, 6 figs Havana, June 1919 

Although the Russian botanists were the first to study the effect ot 
injections upon plants, the credit of applying this treatment to a definite 
agricultural purpose belongs to Prof. Petit, of Paris. When the writer 
was Director of the Central Agricultural Station of Mexico, he carried out, 
in 1912, a series of experiments with a view to determining the practical 
value of these injections. An old pear tree, which was covered vrith blos- 
som every year, but never bore fruit was subjected to the following treat- 
ment : at a little distance above the level of the ground, a hole extending 
as far as the fibro-vascular bundles was bored in the trunk. Into this 
hole was inserted a small glass tube communicating by means of rubber- 
tubing with a vessel (placed 1.5 m. above the ground) containing a nu- 
trient solution composed of water 18 litres + sulphate of iron 19 gm. + 
nitrate of sodium 10 gm The tree absorbed the solution in about 3 days. 
Tiie following month, the leaves were larger and brighter in colour than 
those of the control trees (two old pear trees which, like the first one, 
flowered freely, but produced no fruit), numerous fruits set and developed 
well, whereas the control trees bore no pears. 

In 1913, the w’riter made another experiment on a sterile pear tree 
He used the following solution * water 20 litres +* superphosphate 5 gm. 
4 - sulphate of potassium 5 gm. + nitrate of sodium 5 gm. -f sulphate of iron 
5 gm. The pear tree absorbed more than 50 litres of this solution just 
before the moment of flowering. It was well-covered with blossom and 
bore fruit. A lilac grafted on a privet was treated in the same manner, 
and produced a larger number of finer flowers. 

The w r nter continued hi- work at the Agricultural Station of Santiago 
de las Vegas, where he experimented upon caryas. 

This operation method opens up new fields of work * — the injection of 
virus into plants suffering from bacterial diseases ; the injection of vegetable 
substances (camphor, etc.) to induce vigorous growth; the injection of 
a solution of the product for which the plant is cultivated (for instance 
sugar in the case of the sugar-cane), in order to induce the “ habit ot the 
substance ", and thus obtain more productive varieties, etc 
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in6 - lie Bomber and Behaviour of the Chromosomes In the Hybrids Wheat x 
Wheat and Wheat X Rye; Experiments Made in Japan. - Hnosm, kibaha, in 

the Botanical Magaztne, Vol. XXXIII, No. 386, pp. 17-38, 21 figs , bibliography of 48 
publications. Tokio, February, 1919. ' 

In studying problems dealing with the inheritance of characters, it 
is necessary not only to consider them from the purely genetic standpoint, 
but also to take into account the eytological phenomena which lie at the 
base of heiedity and perhaps can explain the transmission of qualities. 
In accordance with this piinciple, finding that the cytology of wheat, rye 
and their hybrids was still imperfectly known, the writer carried out a 
series of experiments on the number and behaviour of the chromosomes (1), 
in the heterotype and homotype divisions oi the pollen mother-cells, and 
the embryon sac, in the wheat x wheat hybrids (crosses being effected bet- 
ween different specie^ and wheat X rye. At the same time, he determined 
the number of chromosomes in the Mnnatic cells, using for the purpose 
the root-tips of seedlings of the F, 1 generation 

I. — Hybrids wheat x wheat. 

In his experiments, the writer employed the seeds of the hybrids 
obtained in 1917 by Sakamttra, viz., 

Tntuum durum J =- T. vulgare $ 

Tnticum tnrgidum 9 — T. compaction $ 

Tntuum polomcum 9 = T. Spelta { 

In the series T. durum , T. turgidum and T. polonium , the number 
of chromosomes was 28. In the series T. vulgarc, T. compaction and T. 
spelta there were 42 chromosomes. 

The number of chromosomes m the somatic cells of the hybrids of thcF l 
generation , — The number was decided by counting the chromosomes in 
the equatorial plate of the cells of the root tips. The writer always found 
35 chromosomes, 14 being derived from the female parent, and 21 fiom 
the male. The nuclear divisions always took place in a normal maimer. 

Allotypic division of the nucleus for the formation of the rrpioduchvc 
cells. — This consists in two successive processes : - A) the heterotype or 
reduction process; B) the homotype division. 

A) Heterotypic divison m the pollen mother-cells, — First phase* in 
the resting stage, the nucleus forms a very fine network of filaments which, 
at the end of the reduction process, contracts into a tight ball, leaving free 
a considerable portion of the nuclear cavity (first contraction, or synapsis). 

2nd. phase : dispircme. — The filaments of the ball unroll, forming 
more or less complicated loops and completely fill up the nuclear cavity. 

3rd. phase: dtakinesis. — The filaments again contract, become 
thicker, and segment into distinct units, the chromosomes, which reunite 
in tKe equatorial plane of the cell to form the equatorial plate. 

As a general rule, the chromosomes becoming individualised during 
diakinesis correspond in reality to a double chromosome (gemini) of the 

(1) With regard to the chromosomes in the different varieties of wheat, see the previous 
experiments of Sakamuha^os described in R Feb., 19x9, No. 180. {Ed.) 
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tiago de la Vegas, Cuba, advises as a practical method to be adopted in 
intensive kitchen-gardening, the perforation of the primary root in a ho- 
rizontal direction. In this manner, greater foliar development is obtained 
in plants which, like chicory, lettuce, parsely, etc., are grown for the sake 
of their leaves. The writer tried this method upon parsley at the above- 
mentioned Station. The plants used for the experiment attained a diam- 
eter of 80 cm., and a height of 4 cm., the measurements of the control 
individuals being respectively 55 and 30 cm. 


1 1 15 — Intra-organic Injections for the Purpose of Increasing the Yield of Plants: Ex- 
periments in Mexico and Cuba. — Calvino, M (Directoi of the Agricultural Station 
at Santiago dc la^ Vegas, Cuba), iu Rcusia de 4 zncullura , Comercto y Trabajo, Year 2, 
Vol. II, No 6, pp 287-201, hgs Havana, June 1919 

Although the Russian botanists were the first to study the effect of 
injections upon plants, the credit of applying this treatment to a definite 
agricultural purpose belongs to Prof. Petit, of Paris. When the writer 
was Director of the Central Agricultural Station of Mexico, he carried out, 
in 1912, a series of experiments with a view to determining the practical 
value of these injections. An old pear tree, which was covered with blSi- 
som every year, but never bore fruit was subjected to the following treat- 
ment : at a little distance above the level of the ground, a hole extending 
as far as the fibro-vascular bundles was bored in the trunk. Into this 
hole was inserted a small glass tube communicating by means of rubber- 
tubing with a vessel (placed 1.5 m. above the ground) containing a nu- 
trient solution composed of * water 18 litres + sulphate of iron 19 gm. + 
nitrate of sodium 10 gm. The tree absorbed the solution in about 3 days. 
The following month, the leaves were larger and brighter in colour than 
those of the control trees (two old .pear trees which, like the first one, 
flowered freely, but produced no fruit), numerous fruits set and developed 
well, whereas the control trees bore no pears. 

In 1913, the writer made another experiment on a sterile pear tree. 
He used the following solution * water 20 litres + superphosphate 5 gm. 
-1- sulphate of potassium 5gm. + nitrate of sodium 5gm. + sulphate of iron 
5 gm. The pear tree absorbed more than 50 litres of this solution just 
before the moment of flowering. It was well-covered with blossom and 
bore fruit. A lilac grafted on a privet was treated in the same manner, 
and produced a larger number of finer flowers. 

The writer continued hi- work at the Agricultural Station of Santiago 
de las Vegas, where he experimented upon caryas. 

This operation method opens up new fields of work : — the injection of 
virus into plants suffering from bacterial diseases ; the injection of vegetable 
substances (camphor, etc.) to induce vigorous growth; the injection of 
a solution of the product for which the plant is cultivated (for instance 
sugar in the case of the sugrfr-cane), in order to induce the “ habit ot the 
substance ”, and thus obtain more productive varieties, etc. 
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1116 - The Number and Behaviour of the Chromosomes in the Hybrids Wheat x 
Wheat and Wheat X Rye; Experiments Hade in Japan. - linosm, kihara, in 

the Botanical Magazine , Vol. XXXIII, No. 386, pp. 17-38, 2r figs., bibliography of 48 
publications. Tokio, February, 1919. ' 

In studying problems dealing with the inheritance of characters, it 
is necessary not only to consider them from the purely genetic standpoint, 
but also to take into account the cytological phenomena which lie at the 
base of heredity and perhaps can explain the transmission of qualities. 
In accordance with this principle, finding that the cytology of wheat, rye 
and their hybrids was still imperfectly known, the writer carried out a 
series of experiments on the number and behaviour of the chromosomes (1), 
in the heterotype and homotype divisions of the pollen mother-cells, and 
the embryon sac, in the wheat x wheat hybrids (crosses being effected bet- 
ween different species) and wheat X rye. At the same time, he determined 
the number of chromosomes in the romatic cells, using for the purpose 
the root- tips of seedlings of the F, 1 generation 

I. — Hybrids wheat X wheat. 

In his experiments, the writer employed the seeds of the hybrids 
obtained in 1917 by Sakamura, viz., 

Triticum durum J ~ T. vulgare $ 

Triticum tiirgidum ^ -- T. tom factum 
Triticum polonicum $ = T. Spelta $ 

In the series T. durum, T. iurgidmn and T. polonium, the number 
of chromosomes was 28. In the series T. vulgar c, T. compactum and T. 
spelta there were 42 chromosomes. 

The number of chromosomes in the somatic cells of the hybiuls of thcF x 
generation, -- The number was decided by counting the chromosomes in 
the equatorial plate of tin* cells of the root tips. The writer always found 
35 chromosomes, 13 being derived from the female parent, and 21 from 
the nude. Tin* nuclear divisions always took place in a normal manner. 

Allotypic division of the nudeus for the formation of the reproductive 
cells. — This consists in two successive processes: — A) the heterotype or 
reduction process; B) the homotype division. 

A) Heterotypic divi son in the pollen mother -cells, — First phase: in 
the resting stage, the nucleus forms a very fine network of filaments which, 
at the end of the reduction process, contracts into a tight ball, leaving free 
a considerable portion of the nuclear cavity (first contraction, or synapsis). 

2nd. phase : dispireme. — The filaments of the ball unroll, forming 
more or less complicated loops and completely fill up the nuclear cavity. 

3rd. phase: diahinesis . — The filaments again contract, become 
thicker, and segment into distinct units, the chrom^omes, which reunite 
in tl{e equatorial plane of the cell to form the equatorial plate. 

As a general rule, the chromosomes becoming individualised during 
diakinesis correspond in reality to a double chromosome (gemini) of the 

(1) With regard to the chromosomes in the different varieties of wheat, see the previous 
experiments of Saxamura^ls described in J?,, Feb., 19x9, No. 180. (Ed.) 
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somatic cells, so that in the equatorial plate, during the reduction process, 
the number of bivalent chromosomes should be equal to half the number 
found in the somatic cells. 

In the cases investigated by them, Sakamura and the writer counted 
21 chromosomes in the equatorial plate, hence we must conclude that 
while 14 maternal chromosomes (diploid = 28) and 14 paternal chromo- 
somes (diploid “ 42) united two and two to form bivalent chromosomes, 
the 7 other paternal chromosomes remained isolated and, consequently, 
univalent ; indeed, 14 bivalent chromosomes -f 7 univalent chromosomes 
equal 21 chromosomes. 

4th. phase: metaktnesis. — The 14 bivalent chromosomes divide into 
their elements, which respectively travel to the two poles of the cell. The 
7 univalent chromosomes then arrange themselves on the equatorial plane 
and divide longitudinally, the two halves migrating respectively to the two 
poles, where they totally or partially fuse with the ball of 14 chromosomes 
which they find at either pole. 

B) Homotypic division of pollen mother-cells . - — In each of the two 
cells formed by the heterotypic division of pollen mother-cells, a series 
of divisions (known as homotypic divisions) take place which ends ilPthe 
formation of 4 cells, each containing half the number of chromosomes 
found in the somatic cells. 

The 14 bivalent chromosomes resume their individuality at the mo- 
ment of diakinesib ; they split longitudinally, and the two halves travel 
respectively in a perfectly normal manner to the two poles of the spindle. 
On the other hand, the univalent chromosomes do not split longitudinally 
(this scission having taken place during the previous heterotv pic division) 
but divide themselves into two groups of 3 01 4 elements, which although 
belated, yet travel to the poles of the spindle and there fuse with the other 
chromosomes. Some of the univalent chromosomes never reach the pole 
but stop to form a dark globular bodv, the chromatin nucleolus The 
behaviour of the lattei and the pa it it plays have not yet been determined 
by the author. 

By means of the two successive divisions, the one heterotypic, the 
other homotypic, the pollen motlior-ccll is now divided into 4 mierospores, 
in which the number of chromosomes is not always exactly equal to half 
the number of chromosomes present in the somatic cells. 

Number of chromosomes in the somatic cells of the hybrids of the F % 
and i< 4 genet ations — In the F 2 generation, 38 chromosomes were counted 
in 4 cases (2 hybrids Tnticnm durum x T. vulgar e and 2 hybrids T . polo- 
nicum x T. compactum) and 35 chromosomes in 1 of the 4 cases examined, 
viz., in a hybrid T. turgidum X T. compactum . v 

In the F 4 generation, in the 5 cases investigated, 41 chromosomes 
were always found. 

Thus, tlune is a considerable increase in the Humber of chromosomes 
from one generation to another. 
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II. — Hybrids Wheat x Rye. 

In the products of re-crossing, wheat x (wheat X rye), facts similar 
to the proceeding ones weie noted : the number of the chromosomes in 
the somatic cells tended to increase from one generation to another, so as 
nearly to reach the diploid number found in the parent possessing the most 
chromosomes. 

In fact, for 3 successive generations, the series of numbers 35-38-14 
was found. Now, 42 is the diploid number of the Spelta type. 

However, in some of the products of recrossing, an intermediate num- 
ber (38) was found ; this continued without alteration in the successive 
generations. 

Conclusions. 

There must be very interesting correlations between the cytological 
processes and the facts of heredity, for the descendants of the hybrid® 
studied showed very different external characters. The author proposes 
to study these correlations. 

After the progressive increase in the number of chromosomes in the 
somatic cells from one generation to another, the most interesting fact 
observed by the author, was the behaviour of the univalent paternal chro- 
mosomes. These chromosomes underwent equatorial division in the first 
period (heterotypic), and reductive division only in the second period (ho- 
motypic), that is to say, they behaved in the opposite manner to bivalent 
chromosomes 

It is generally admitted that hybrids resulting from cjosscs between 
plants possessing different numlxus of chromosomes ar6 sterile. I11 the 
cases studied by the writer, however, the sterility was only partial, and 
decreased with successive generations, in which, as was stated above, the 
number of chromosomes tends to increase. 

1 1 17 - Fertile Wheat-Rye Hybrids Produced by Crossing Experiments in the United 

States. — Love, II. II., and Craig, W. T., hi The Journal of Heredity , Vol. X, No. 5, 
PP- 195-207, Washington, May, 1919. 

The writers have made a number of crosses between wheat and rye. 
Most of the resulting l 1 x hybrids proved sterile, though in many of their 
morphological characters they were intermediate between their parents. 
Two fertile hybrids were, however, produced, and the results obtained from 
one of these crosses is described in this article. The variety of wheat 
known as Dawsons' Golden Chaff was crossed with common rye, and /rom 
this cross one plant was obtained. This b\ plant*gave every indication 
of being a wheat-rye hybrid. It had a few awlis developed, particularly 
at the tip of the head. The glumes were brown, and intermediate in 
character between those of wheat and rye. They were keeled (rye charac- 
ter) and dliate, and there was only a slight j)#bescence of the peduncle. 

This hybrid plant was not completely fertile, but one seed was ob- 
tained from it, and the head of this F 2 individual was much like that of 
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the female parent in F x but more awns were developed. This hybrid 
# showed its rye parentage in many ways : not only had it a larger number 
of awns, as has already been said, but the glumes were more sharply keeled 
and more ciliate. The peduncle was not pubescent at all. From this F % 
individual, only one well-developed ripe viable seed was obtained. The 
F 9 plant resulting from this single seed showed fewer of the rye characters 
which had been conspicuous in the two previous generations, in fact, it 
did not show its hybrid nature to any great extent, «as far as the head 
characters were concerned. 

A number of seeds were sown from this plant, and an generation 
was grown. The hybrids thus obtained were very variable as regards the 
awns and the colour of the chaff and kernel. The colour seemed #o fol- 
low a simple mendelian ratio of 3 : 1 similar to that occuring when two 
varieties of wheat (one pigmented and the other unpigmented) are crossed. 

The ears were all more like wheat than rye, though in some respects 
they indicated their hybrid origin, the awns being considerably developed, 
and the glumes ciliated. Many of these plants resembled rye in the cot- 
our of their stems, and the general appearance of their vegetative organs. 
There is considerable variation as to the degree of sterility in these hybrids, 
some are entirely fertile whereas others (for instance Nos. 43 and 47^ are 
nearly sterile. The shape of the kernels also varies considerably. 

Some of the families of the is generation have been parried further, 
and they continue to produce descendants that are more wheat-like as 
far as their ears are concerned, while the rest of the plant shows some 
resemblance to r>e. 

Some of these hybrids are now being tested under field conditions to 
determine whether they have inherited any of the winter hardiness of rye. 
If a plant could be obtained which combined the good qualities of wheat 
with the winter hardiness of rye, it would be possible to sow later than 
is now done, and to grow crops in areas where the winters are too severe 
for wheat. 

ui8 - Studies and Experiments Relating to the Analysis of the Genetic Factors of 
Barley. — Von Ubisch, O., in Zeitschnft Mr Jndultre Abstammungs- und, Vererbungs- 
lehrc, Vol XVII, Part 1-2, pp. 120*152, 14 figs., and Vol. XX, Part 2, pp. 05-117, 7 figs. 
Leipzig, Januuty, 1919. 

The results of a series of experiments in crossing, carried out with Hor- 
deum spontaneum, and different varieties of cultivated barley , with the object 
of individualising and distinguishing the behaviour of the relative factors 
or determinants of the following characters : — 1) brittleness of rachis ; 
2) density of ear ; 3) number of rows of grains ; 4) length of awns ; 
5) hood , 6) length of stem ; 7) covering of grain ; 8) denticulation of the 
glumes , 9) colour of glumes ; 10) hairy tuft at base of grain. 

This vu>rk has furnished very interevSting data respecting the attrac- 
tion and repulsion of certain factors, which change the numerical ratios 
between the foinis of thegF a generation, and give figures that are very 
different from those which would be expected according to the law of the 
recombination of characters. 
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In addition to giving the data he collected in the course of his experi- 
ments, the author discusses the theories and work of previous observers, 
and appends to his article a table giving the gametic formulae of the 10 
above-mentioned characters for all the varieties of barley examined. 

Brittleness of rachis. — By crossing varieties of barley with a strong 
rachis, the writer obtained in 1915, some individuals with an extremely 
brittle rachis. In the ^generation, the ratio between the brittle and r on- 
brittle individuals was 9 : 7. It was therefore a question of two factors B and 
r, of which the presente (in the homozygous condition, or the hcterozi- 
gous condition) is indispensable for the production of the above mentioned 
character. 

In the F z generation one group of the brittle-stemmed individuals of 
b\ transmitted this character to their offspring (gametic formula in F t ' 
BB RR), while the descendants of a second gioup were divided into brittle 
and noil-brittle plants, in the ratio of 3 : 1 (gametic formula in F 2 : BB Rr, 
»or Bb RR) and of a third group in the ratio 9 : 7 (gametic formula in 
F 2 : Bb Rr). 

The analysis, on being continued in as far as F s , confirmed the suggested 
scheme. The author maintained that Hordeum spontaneum , considered as 
the ancestor of cultivated barley, would contain the two factors, B and 
R in the homozygous condition, BB RR. As a proof of the truth of his 
statements the writer gives the results of crossing Hordeum spontaneum , 
the pure lines H„ and H 37 , and a non-brittle plant obtained in the F z 
generation of H c X H 37 and known by the number 0135. 

The results in f he F 2 are as follows : — * 

1) From II. span t. X H„ were obtained 34 individuals, 25 with a brittle 

rachis, and 9 with a resistant one. These numbers approach the 

theoretical ratio 2.9 \ : i»o6 and make Bb RR a gametic formula of H 0 . 

2) From H. spout, and H a? were obtained 49 brittle and 13 resistant indi- 

dividuals. These numbers are very near to the theoretical ratio 

3.16 : 084 and make BB Rr a gametic formula of H 87 . 

3) From H . spont. X 0135 were obtained 314 hybrids. Of these 234 had a 

brittle rachis and 80 a non-brittlc‘ rachis according to the theoretical 

ratio 2.98 1.02. This would make BB Rr or Bb RR a gametic formula of 
OI 35- 

The problem is, however, not so simple as would appear from the figures 
quoted. The determination of “ brittleness ” which is easy in F v becomes 
difficult in the F 2 and following generations, owing to the great fluctuations 
of this character. Between the two extreme forms, there is, in fact, a whole 
series of intermediate ones, which render the work of sorting and classifica- 
tion a very difficult task. The causes of this variability must be sought in : 
1) the density of the ear ; 2) the action of external factors. 

Effect of the density of the ear upon the brittleness of the rachis — The 
laws of mechanics prove, that a priori a thick and short rachis (other condi- 
tions being equal) must be less brittle than a rachis that is long and thin. 

In 1918, in three plots of the F z generation of H 34 X 27, the writer ob- 
tained the following dissociation values : — 
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No. 0361 — Taking into account both plants with a loose ear, and those 
with a compact one, the ratio between the brittle and non-brittle plants 
is 34 : 37 (theoretically it should be 32 : 24, which corresponds to 9 : 7), the 
non-brittle individuals being in excess. On the other hand, if only the loose- 
eared plants are considered, the ratio is 33 : 23, with an excess of brittle 
individuals. 

No. 0362. — Facts similar to those observed in the case of No. 0361. 
Taking into account both loose ears and compact ears, the ratio is 
78 : 120 (instead of 71 : 56), with a larger number of non-brittle individuals. 
If, on the other hand, we only consider the loose cars, the ratio is 69 : 58, 
with a slight excess of the brittle individuals. 

No. 0363 - Dike the two preceding Nos. 

This physiological correlation between compactness of ear and brit- 
tleness of rachis which, according to circumstances, gives an excess of 
brittle, oi of non-brittle, plants, complicates the woik of sorting and 
classification. 

The Ejects of external agents upon the brittleness of the rachis . — I11 a 
very dry environment, the character of brittleness is less notic^jble, 
wheieas in the presence of damp, it becomes accentuated. A very good 
example of this occurred in 1918. In the locality where the experiments 
were carried out, the weather was dry (with the exception of seveial storms) 
until the harvest. I11 the experiment field, the writer observed 23 zones, 
forming a slight depression, where the lain that had fallen during the storms 
had collected, thus increasing the humidity of the soil. In these two zones, 
plots Nos. 03394 an( l ° 339 g> the percentage of ears with a brittle rachis was 
higher (from 0.43 to 0.45 %) than in the dry plots (0.24 to 0.37 %). The 
unequal distribution of the lain water and the humidity of the soil, therefore, 
determines the important fluctuations, and *still further complicates the 
work of classification. 

Density of the ears. — In estimating the density of the ears, the 
length of that segment was measured which is included between the base of 
the joint where the 2nd. grain (from the bottom) is inserted, and the upper 
extiemity of the joint where the nth. grain is inserted. For the 12 lines of 
bailey examined, and for Hordeum values were obtained ex- 

tending from a maximum of 92 111m. in the case of H, spontancum, to a mi- 
nimum of 33.30 nun, in the line H 34 , all the intermediate gradations 
being present. It can easily be seen how such a large number of different 
values must complicate the gametic order, and the importance of the 
number of factors playing a part in the manifestation of the phenome- 
non in question. 

Fiom crossing experiments, the presence of 3 factors would seem to 
have been established : L, M, N, which are capable of influencing, in 
different degrees, the density or compactness of the car. The pure line 
which were used in these experiments give the following density figures and 
gametic formulae - 


( 1118 } 
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Cine* 


H, spontaneum 


K40 

U27 


Ub 

Hio 

iL. 

Uu 

H„ 

H,. 

II10 

H15 

»37 


Density in mm 


92.00 

8043 

80.00 

»5 52 
7880 
78.19 
77.70 

75 4 ° 
72 05 

<»() 05 
0*.f>l 

5<>44 

53 


Gametic formulae Character of care 


LL MM NN 
LL MM nn 

Ll mm NN 


; ll 


mm nn 


11 MM nn 
11 mm nn 


loObfc 


compact 


L is thus the most important factor and, whether alone, or in the pre- 
sence of the tw'o others, it determines the dear division of the plants into 
2 classes, those with loose ears (piesence oi L), and those with compact ears 
(absence of L). 

M and N have a similar, but less strong effect than L. 

Number of rows — So far, the w riter lias been able to distinguish 
2 factors : Z and W. When these factors occur together, we get two- rowed 
barleys (ZZ WW and Zt WW) ; in the absence of both factors (%% ww), 
or when W only is present (it WW and it Ww), the number of rows is 
always 6 ; iu the intermediate cases, the number of rows varies fiom 2 to 
6 (ZZ Ww — ZZ ww - ZZ Ww - Zz ww). 

This formula with the two factors Z and W is certainly not the complete 
and exact gametic formula, however, as may be deduced from the fact 
that on the one hand, types “ with a number of rows other than b ” and those 
“ with a number of rows equal to b ” always occur in the ratio 3 : 1, whereas, 
on the other hand, it is very difficult to determine the limits and ratios of 
the groups in which the number of rows varies between 2 and 2-6. 

I,ENGTH of awns. — There are 2 length factors : A and V. 

A = factor of length and is dominant, even in the heterozygous condition 

(A# VV). 

B — factor for shortness : all the aa VV plants have short awns. 

U =- a factor which, wdien present alone, produces a sdiort awn ; on the other 
hand, in the presence of A, it gives rise to extreme length, just as if 
a short segment, U, were joined! to a long segment A. When present 
together, U and V behave like the factors of brittleness B and R, and 
give awns of average length and short awns in the ratio 9 : 7. 

The length of awns and the gametic formulae of Hordeum spontaneum , 
and the 9 lines examined, are given in the following table. — 


[msj 
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Iyincs 

length of awns 
in cm. 

Gametic formulae 

Character of awns 

Hordeum sponlaneum . 

22 

AA VV UU ' 


H4o . - , 

Hi3 . .... 

15-6 1 

1 1-5 1 

[ AA VV uu j 


% 

"4 

«6 . 

Hio . . 

12 87 ] 

12 70 ! 

12 49 ( 

12 St* J 

) 

AA vv U U 

> ' 

long 

Ifn . • 

II 00 

AA vv uu 


»'J 4 

... 

•M 

2 b 

aa vv UU \ 

aa VV uu 1 

' short 

1 

_ _ 

_ 


— _ — - 


Hood (i). — From the ratio cam ivith hood : awn without hood = 9:7, 
it appears that 2 factors must influence the formation of the hood, and 
from the ratio hood + long awn : short awn 12 : 4 it results that one of 
them is identified by the determinant A (length of awn). There are thus 
2 factors, K and A. In the crossing experiments, and the detailed study of 
the transmission of this character, numerous irregularities are observed 
which, in the opinion of the writer, are attributable to the factor of length of 
awn, whereas the factor K would behave perfectly normally.lt is not possible 
to say if we have here to do with a special factor distinct from A, and capable 
of influencing the length of the awn or of modifications to which A may be 
subject owing to unknown causes. In any case, the writer distinguishes 
2 factors ior length : A' and A. There are 2 distinct cases. 

1) The two factors K and A' are ntfeesary for the formation of the hood * 

I # ong awns with hood KK A' A' 

Iyong awns witlihout hood kk A' A' 

Shoit awns without hood KK a' a' or kk a' a' 

2) The factor K may suffice for the formation of the hood : 

Short awns without hood KK AA and KK aa 

X.ong awns with hood kk AA 

Short awns without hood kk aa 

In the fiist case, we shall have in F 2 the ratio 9:7; in the second, the 
ratio 3 : 1 (awn with hood : awn without hood). 

Phenomena of attraction between certain factors. — In the 
course of his researches, the writer havS been able to observe and study a 
series of phenomena which throw a new* light upon the interesting problem 


( 1 ) The gluims *+rc detached at the haw, and are carried upwards to the extremity of 
the tk ucloping awns 1 he awn is thus covered by a species of hood. This phenomenon is 
of frequent occurrence m some Asiatic barleys {Ed.) 
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of the attraction of factors called coupling in English and Koppelung in 
German. 

L — factor determining the character " thinness of ear ” 

A = factor determining “ elongated awn ” 

From H 87 (II A A) X H 10 (LL aa) was obtained in the F x generation 
the hybrid LI Aa, capable of forming 4 kinds of gametes : LA — La — a L — 
la which in combination should give in F 2 : 1) individuals with thin ears and 
long awns - II) individuals with dense ears and long awns — III) indi- 
viduals with thin ears and short awns — IV) individuals with dense ears 
and short awns — in the pioportion 9:3:3: 1. 

On the other hand, the following value*? were obtained in the z cases 
analysed . — 



1 

ir 

in 

IV 

if Out of individuals of F 2 generation 

1083 

192 

117 

208 

2) Out of ^104 individuals of P* generation . 

158 s 

2 «S 1 

I [2 

325 

But according to the ratio 9-3 31, 

the figures 

should be : — 



1 

11 

III 

IV 

1) Out of Jfx)o individuals of F 2 geneiation 

900 

300 

300 

IOO 

2) Out of 2404 individuals of F 2 geneiation 

1296 

432 

432 

141 


There are, therefore, too many thin-eared, long-awned individuals, and 
also too many dense-eared, short-awned individuals while there are too 
few individuals with dense ears and long awns and with thin ears and 
short awns (contrasting characters of length). 

These ratios are satisfactorily explained by the theory of attraction 
between certain factois : in the case studied, by the attraction existing 
between L and A, which causes them to unite to form the gamete LA. 

The hybrid LI Aa, instead of producing an equal number of the 
4 kinds of gametes, LA — I A — aL — al, produces by means of the attrac- 
tion existing between A and L, a number of gametes LA (and consequent- 
ly also al) laigei than the calculated number, and to the detriment of the 
gametes 1 A and a L, which thus are proportionally far fewer in number. 

The two series of the generation ’ — 

I()8$ f<)2 117 208 

15^5 251 M2 325 

are explained by the following ratios of the gametes : — 

4 LA : 1 La : iIA : 1 a * 

5 L A : 1 L a : 1 I A : la 

Similai instances of attraction are also observed between M (a factor de- 
termining a “ thin ear ”) and V (the factor determining the want of length 
in the awns); in this case, the correlation is even absolute : — 

M V : m V ; M v : fflv 00 : 1 . 1 : 00 

[IIIS] 
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Length op culm. — As regards this character* there appear to be 
forces at work analogous to those found influencing the density of the ear. 
There seems to be i principal factor H and 2 secondary factors 1 > J and 
the following gametic formular should be obtained : — 


11 34 h h 1 i JJ 

II 37 h h I I |J 

II 9, 10, n, 20 H H 1 1 

It 27 H H I I 

II 40 ... H H 1 I J J 

Hordcum spontancma ... H H I I 


Correlations between length op culm and length op awn, 

AND BETWEEN LENGTH OF CULM AND DENSITY OP EAR. — III examining 
for length of awn, density of ear and length of culm the numerous descen- 
dants in the F z and F 9 generations of the crosses between different 
lines of barley, the writer found that many forms which could theoretically 
have been expected, according to tile law of the re-combi nation of cha- 
racters, were not produced ; there was each time a fixed and small num- 
ber of forms that only represent some of the possible combinations. 
These preliminary remarks will serve in the first place to explain^lhis 
phenomenon : — 

Factors for length of awn A, V, U. 

>9 » <lonsit^ of car L, M, N. 

» » length ot culm H, I, J 

According to what has been said above, we have the following schemes 
of association - * 

I) A L : A 1 : a L : a I b : j : i : s 

II) M V : M v : m V : in v 00 : j : 1 * /> 

now, admitting that :■ — 

III) A H : Ah : a H : ah = «x : 1 1 . o* * 

IV) V 1 : V 1 : v 1 : v 1 - 00 : 1 ; 1 : 00 

it follows that :• • # 

V) L H : L h : I H : 111 5 . * : i : *> 

VI) Ml : Mi : ml : ml — or. : i : i ; on 

Taking the most simple case : — 

H34 < h 37 11 mm nn aa ?v UU hh li JJ < 11 MM tin aa VV uu hh II ]] 

Here, only the associations II, IV, VI, play any part, and of these II 
and VI do not need analysis since the 11 plants all, without exception, have 
compact ears. There only remains VI : VI : vl : vl = c© : 1 : 1 : 00 where 
the sign 00 denotes that Vl and vi are formed with the same frequency 00 
relatively to the gametes vl and Vl of which the appearance is, however, 
excluded. 

As$ is shown by the section on length oj awns, from aaVvUu are obtained 
in the F 9 generation, individuals with an average length of awn (halb- 

[fiiaj 
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lang), and individuals ^vith short awns, according to the ratio 9:7. U is 
transmitted independently of other factors, whereas V and 1 are transmit- 
ted together ; thus we shall have : — 


UUVVII. . 
2 UUVvlI . . 

Uu w li . 

2 Uu VV II 
4 Uu VV II 
2 Uu VV II. . 

uu VV II . 
2 uu Vv II. 
uu vv II . 


long awns and tall culms 

» V » » » 

short awns and short culms 
long awns and tail culms 
» » » » » 
short awns and short culms 
» » » tall 

» # « ), 
short awns and short culms 


The summary of this is : — 

1) Individuals with long awns and tall culms s_ q 



» 

« shnit » 

» " ” 3 

\) 

» 

» loll,* » 

»> » short e- 0 

4 ) 

m 

> short » 

>■ * 1 


This explains how in the case investigated by the writei (as is shown by 
the correlation table), the group of inditHduals with long awns and short 
culms is non-existent, whereas there are 366 individuals with long awns 
and tall culms, 14T with short awns and tall culms, and 116 with short 
awns and short culms, and that in the predicted ratio 9:3:4. 

Similar explanations apply to other cases which, owing to the increase 
in the number of factors, are more complex. 

Dknticulation of glumes. — Teeth varying greatly iu number and 
size are formed according, to the veins of the glumes. From his crossing 
experiments, and his examination of the hybrids, the writer has been able to 
determine 2 factors G and O', the action of the first being clearly predomin- 
ant. The phenomena of the attraction and repuLsion of the determinants 
producing teeth and the number of rows are extremely interesting. The rea- 
der will remember that the determinant foi the 2 rows is known as Z(+W). 
There would appeal to be a repulsion between Z and G, whereas, on the con- 
trary, a strong Htti action exists between Z and g on the one hand, and 
z and G on the other. Hence there at isos an mrss of toothed 6-rowed in- 
dividuals and of smooth, 2 towed individuals, while there is an insufficient 
number of toothed, 2 rowed individuals, and of smooth, 6 rowed individuals, 
so that instead of the ratio 913:3:1, there are in the F t generation, very 
different values. The hybrid F v with the formula Zi Gg, instead of forming 
an equal number of the 4 types of gametes ZG — Zg — iG — tg , produces a 
number of Zg (and of zG) 5 times greater than the number of ZG (zg). 

1 ZG : 5 zG : 5 Zg : 1 zg 

The analytical data confirm the exactness of the scheme. 

Naked and covered grains. — In the latter, the glumes adhere to 
the grains, whereas in the former, they do not. The adherence of the glumes 
appears to be due to a single factor S, whose influence can be greatly 
modified by external agents. 


inis] 



Gametic formulae of the barleys studied . 
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Colour op glumes. — The glumes may be light coloured (from white 
to yellow) or dark (from violet to black) The difference between the two 
types is probably to be attributed to the presence, or absence, of a single 
factor F, which produces a tannic colouring pigment. In the 2nd generation, 
the ratio between pigmented and non-pigmented is 3 1. 

Basal TUFT op hairs This tuft is found at the base of the grain on 
the inner side, between flic cuticles. There are two types the Chevalier 
type, in which the hairs are iamified,and the native (Landform), in which 
the hairs are straight. The two types are distinguished by the presence, 
or absence, of a single dominant factor D, which determines the native 
form 

With the help of all the collected material, the gametic formulae were 
drawn up which are given lii^the accompauving table (page 1112). 

11 T9 - Relation between Yield and Ear Characters In Maize.— hutchesoh.c b and 

Wolfb, T K , in Journal oi the A ncncan Society o* 4 gionomv, Vol X, No 6, pp. 250 255, 
Bibliogiapgv of 10 woiks Washington D C., Siptenibir 21, 1918. 

In recent years some doubt has arisen as to the value of certain score- 
card points as a criterion for selecting high-yielding strains of maize. The 
question is, do the points emphasised on the score card have any relation 
to the yielding capacity of the individuals possessing these characters ? 
Considerable work has been done along this line, some of which is briefly re- 
viewed by the writers (1). The data in this paper deal with the relation bet- 
ween yield and ear characters of the progeny of certain seed ears selected 
at random. The results are summarized in the annexed table. 

(1) JLu cxUivuvc experiments conducted at the Ohio station (William^, C G and Wfl- 
ton V A , Corn Experum tits, QJfco Agricultural rxpertmrnt Station Bulletin 282, 1915), It was 
iound thit time wis no 111 iteiial n lationship bi tween vuiious seed ear characters and yield 
II II LOVE ( The Rcl it urn of Certain 15a 1 Char ictcm to Yield in Corn, Piouedin? s of the 
American Brteder 9’ Is social ion Vol VII, Pp 29 40, 1912) obuiiuecPa slight mertase in yield 
from pi lilting long e us and imm planting he ivy e ns However, such seed ear characters 
as numbi rs of rows, ivt r ig< w< ight of kt 1 nt 1, and ratio of tip to butt did not hav< any marked 
effect on yield 

II H L°va and J B Wbnw (Comlations betwien Ear Charaittrs and Yield in Com, 
Journal of the American Society oi 4 f,runomy, Vol IX, No. 7, pp 315 422, 1917) studied the re- 
lation of su h see I eir chuructcis as length, aveiage circumference, average cob circumfer- 
ence, weight of ear, number of row*, average weight, aveiagi length, average width of ker- 
nels, and percentage of gram to yield The average circumference oi the seed ear was the 
only character which showed any significant 1 elation to yield The writers conclude that 
** the only basis lett for selecting high yielding seed corn is the ear to-row progeny test ** 

C P Hartley (Progress in Methods of producing higher yielding Strains of Com, U S . 
Dept Agr Yearbook for 1909, pp 309 320, 1910) studying four yarieties of corn over a period 
of six yeais, in which more than 1000 ear to*iow tests of production were made, obtained re- 
sults indicating that no visible characters of apparently good seed ears are indicative of high 
yielding capacity 

Pearl and T M 9 urf\CB, (Experiments m Breeding Sweet Com, Annual Report 
of the Maine Agricultural Experiment Station , pp. 249-307, 1910), in a two years ear-to-row 
test, found that there was no evidence of any close association or correlation between the size 
and conformation of the seed ear and the yield of com obtained from it on planting 

[ 1118 -lllt] 
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Relation between yield and various ear characters of the progeny of different 
ears of Boone County White maize planted in the ear-to-row test at the Vir- 
ginia station in 1916 and 1917. 


Characters 

High 

yielding strains 

Low | 

yielding strains | 

| Average 


1916 

X017 

vtjfi 

| 1917 

1916 

1917 

Average length in. 

8.6 1 

8. 3 t 

8.30 

7.63 

8.46 

7.98 

Average circumference » 

6.90 

6.70 

6.69 

6.46 

6.80 

6.57 

Ratio of tip to butt circumference 

.85 

.88 

.84 

-87 

.86 

.86 

Average circumference of cob. . in. 

4,09 

4.29 

397 

4.08 

4.19 

4-03 

Yield bushels per acre 

8-J.74 

O2.30 

61.97 

47.58 

72.52 

54-78 

Percentage of grain 

85.27 

79 4 6 

^ 3*97 

Bo .57 

82.37 

82.27 

Average muster of rows 

16.77 

16 51 

16.57 . 

16.35 

16,64 

16.46 

Average length of kernels. in. 

•45 

.38 

•43 

-38 

.42 

41 

Uniformity of exhibit % 

55 00 

49.44 

4S.00 

48 r8 

52.22 

48.09 

Shape of ear and trueness of type » 

55-42 

41 67 

50 5° 

3H.64 

4 R -55 

44-57 

Character of tips » 

60.83 

26.11 

47.00 

25 50 

43-47 

3625 

Character of butts » 

59-17 

39-44 

55-oo 

40 91 

49-31 

47.96 

Uniformity of kernel >* 

55.83 

4389 

56.00 

35-45 

4986 

05-73 

Shape of kernels and size of germ » 

04 58 

40.56 

53-5« 1 

40.45 

52.37 

46.98 

Space between kernels ... » 

7i 25 

53-33 

7i 50 

52 27 

62.29 

61.89 

Space between rows ... >» 

69 58 

45-56 

65 CO 

52 73 

57 57 

58.87 

. _ 


l 

_ 

... - - 


- _ 


From these results the following conclusions are arrived at : — (1) The 
relation between yield and length, average circumference of cob, uni- 
formity of exhibit, shape of ears and trueness to type, character of tips, 
uniformity of kernels, and shape of kernels ^pd size of germ is signi- 
ficant. (2) The relation between yield and ratio* of butt to tip circum- 
ference, percentage of grain, number of rows, average length of 
kernels, character cff butts, v space between kernels, and space between 
rows is small. (3) The points emphasised on the score card are of value 


A C MacCall and C. S Whfrler ( Ear Characters not correlated with Yield In Corn, 
Jourml of the American Society of A *ronomy , Vol *>, No. 2, pp. 1 j toi 3), found that nei- 

ther length, weight, nor density or ear is ecu related with yield. 

H. J. Sconce (Scientific Corn Breeding, Pro ceding of the American Hneders' Associa- 
tion; Vol 7, pp. 43-50, 1911) in studying the relation between various seed ear characters to 
yield in the Reid Yellow Dent and Johnson County White varieties, found that ears contain- 
ing x8 or 20 rows gave the highest yield. In Reid Yellow Dent, small-germ kernels gave th* 
best results, but the large-germ kernels of Johnson County White gave the highest yield. The 
relation of shape of kernel and yield is striking in both varieties used. The writer states : 
** The kernel of ideal shape, which tapers slightly and has the square shoulders and full tip, 
has been giving the best results. Not once since beginning the experiment has an ill-shaped 
kernel on the average outyielded the ideally shaped kernel ”, 

A. G. Montgomery (Experiments with Com, Nebraska Agricultural Experiment Station 
Bulletin , 112, 1909)* found that the long, smooth type of seed ears outyielded the standard 
type cuts. Alsu, extra large ears are no more valuable than medium-sized ears for seed pur- 
pose^. 
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in selecting high-yielding strains of maize. (4) High-yielding strains ©f maize 
are high-scoring strains. 

1x20 -Description of Two New Kinds of Maize obtained at Rieti, Italy : “ Saverlo Stram- 
peUi M and * Elena 9 *. — Strampellx, N , in V Italia agrtcola , Year 56, No. 6, pp. 1 75 - 177 * 
2 figs. 1 pi. Piacenza, June, 1919 

" Saverio Strampeixi ” maize — Type 2 a. a./l. of the hybrid Magengo 
(of Rieti) X Jaime preCoce d'Ausonie. 

Culm?. — Total height : about 1.40 m ; height at point of the insertion 
of the lamina on the sheath of the last leaf about 1 m.; insertion of lower 
male inflorescence at about 0.30 ni. 

Male inflorescence. — The top branch is more developed than the 
others, which are placed in decreasing order of length, so that*the lowest 
are the longest. 

Female in florescences. — To the number of 2 ; conico-cylindrical; length 
about 16 cm. ; diameter at middle of height : 4.4 cm. 

Caryopses. — Very dense, rather wide and long, nearly discoidal, of a 
fine yellow colour, transparent, glutinous, farinaceous, embryonic zone yel- 
lowish-white, long and full. 

Rachis. — Slightly reddish, measuring hardly 1.3 cm. in diameter. 

Average yield, over 4 years, at Rieti : 51 quintals per ha., with a maxi- 
mum of 70 quintals in years without drought. In spite of the dry weather 
in iqi8 , the yield in the experiment field of the Royal Station of Agricul- 
tural Chemistry in Rome was over 38 quintals per hectare. 

Date of ripening. - - At Rieti, 115 to 120 days after sowing. 

“ Keen a ” maize — Type I 3 oi the hybrid Qumdici Agosto X Pignoletto 

Culms. — Total height about 1.80 m ; height at the point of insertion 
of the lamina on the sheath of the last leal about 1.50 m, height of the point 
of insertion of the lower ear 0.75 m. 

Leaves. - Abundant with very large blades. 

Male inflorescence. Well supplied with mm^rous thickly-set branches. 


In an cxpemnenl conduct i d at the Iowa st it ion H B IIuc.hbs (An interesting Seed Corn 
Experiment, Iowa Agnc , Vo l 17, No. 9, pp 42 |, 1 2S, 4 \ 8 ; 1017; Abstiactsm Experiment Sta- 
tion Record, Vol 37, 830, 1918), v>o cars of coin wer* seemed fiosn the field without any selec- 
tion qtxd scored by twenty live judgt s A portion of each ear W4S planted in the field ; the 
first year’s result imlicatt d that the ears lcceivmg the highest scores were also the most pro 
ductive in the field As compared with the bulk of the eais,the fifty best ears, as selected by 
the majority of the judges, yielded on the average ? bushels more to the acre. 

Experiments conducted by C Cunningham (The Relation of Ear Characters qf Corn 
to Yield, Journal of the American Soctety oi A& onomy , Vol 8, pp. 1 88-196, 1916) indicate 
that the length of ear h is little relation to yield, but that varieties differ in this respect The 
indications are that slender seed cars are more productive than those of comparatively large 
circumierence There was apparently no 1 elation between the character of tips and butts 
and percentage of grain to cob to yield It was found, that ears of intermediate indentation 
outyielded smooth or rough ears, while the rough consistently yielded lower than the smooth 
ears. The relation of number of rows to yield varied with different varieties 
* [J Mi Author) 
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Female inflorescences. — There are 2, 3, and sometimes 4 faille 
female inflorescences on each culm. They are about 15 cm. long and 4 cm, 
in diameter. Stigmata red. 

C aryopses . — * Very dose together, rather small, cuneiform (exterior flat- 
tened) colour orange-yellow, transparent, glutinous, embryonic zone yel- 
lowish-white, average development. 

Rachis. — Reddish- white, ligneous zone much reduced, medullary zone 
large, diameter 1.10 cm. 

Yield. — Average over 4 years, 45 quintals per hectare, with a 
maximum of 54 quintals and a minimum of 35 quintals. 

Date of ripening. - - At Rieti, 120 to 125 days after sowing. 

xi2x - Some Experiments on Growing Maize in England. — punnett, r. c., in The 

Gardeners 1 Chronicle, Vol. L,XV, No. 4072, pp. 13-14, 1 fig. London, January ix, 1919. 

Maize is often grown in England either as fodder or as vegetable pro- 
duce. In the foimer case, tall luxunantly-growing varieties are used in 
which the cob never ripens in that climate ; in the latter case one has the 
choice of several of the early varieties of sugar maize, principally those 
which have lately been improved by the American breeder. The^ecent 
scarcity of poultry food has ^induced some people to attempt maize cul- 
tivation on a small scale for the sake of the ripe grain, a purpose for which 
a flint or a dent maize is required. The only variety suitable for this is 
Sutton’s Quarantain, a dwarf form of Yellow Flint. It ripens very well 
but the cob is a tiny one and the yield is low. 

Some years ago Professor Biffkn at the Institute of Genetics in Cam- 
bridge, investigated the |>ossibilities of growing maize as a grain crop in 
England, using for the purpose some early varieties. Among these were 
two kinds called Gehu and Eighty-day White which crossed freely in grow- 
ing and the mixtuie of which was subsequentlj sown. Prof. Biffkn was 
unable to continue the expeiimeut, but in 1914 he gave the writer a few 
cobs and the lattei gr*w then for thioe yeais, choosing for seed each time 
the earliest and largest co 1 >s. In 1917, the yield of guiin was at the rate 
of 39 bushels per acre. 

Of the original parents of the maize one wa** yellow and one white, 
and in the resulting hybrid the yellow cobs greatly predominated. No 
selection was made as regards colour, but in 1918 the writer selected a 
certain amount of white seed and sowed this apart from the rest, which 
was mostly yellow. The white gave a yield at the rate of over 61 
bushels per acre, while the yellow gave at the rate of about 47 bushels 
per acre, in spite of a most unfavourable season. 

For puiposes oi comparison, the writer sowed in 1918 four varieties 
of the early sweet corns grown in America. — Catawba, Golden Bantam, 
Extra Early Cory, and Howling Mob. None of these sugar maizes ripened 
so early as the flint when all were grown under similar conditions, 
and the yield in bushels per acre was as follows : Golden Bantam 
I 2 .J, Howling Mob 13,4, Catawba 20.9, Extra Early Cory 25.2, Yellow 
Flint 41.8. * 
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Iu comparison with southern countries the new maize stands high 
as regards composition, as it contains 10.5 % protein and 5.2 % oil. 

The writer estimates that maize is one ot the cereal crops most suited 
to the small holder who wishes to grow a few sacks of grain for feeding to 
poultry or pigs. 

ii22 - Improvement ol Cotton by Pure Line Selection In British India. — Burt, b. c. 

and Haider, N., in Bulletin No 88, Agricultural Research Institute, Pusa , pp. 1-32, 1 fig., 

jo pi. Calcutta, 1919. 

Results of a series of experiments in the improvement of the accli- 
matised American cotton known as C«iwnpo»e- American by puie line se- 
lection, during the period iqij 1917, at the Kalianpui Seed lnir in, with 
the object of isolating superioi types lor uniformity of lint and ginning 
jiercentage. 

The characters to which attention was paid were branching habit, 
hairiness of the leaf, colour of the stamens, ginning percentage, length and 
fineness of the lint, shape and si 7 e ol boll and, to a less extent, the leaf 
shape, stem colour and colon 1 of the foliage. 

Branching habit. — The type ol blanching habit is closely 1 elated 
to the length of the vegetative period, and is of special importance in 
the United Provinces (Central and Notth India), where the short glowing 
season for cotton lenders it necessary to use as early varieties as possible. 
The various types of plants found in Cawpore- American ranged in branching 
habit from the extieme sympodial type with only secondary fruiting bran- 
ches to a late flowering monopodia 1 type 4 with numerous limbs and pro- 
ducing only a few flowering branches fiom the main stem at the top. Be- 
tween these two extremes a complete lange of intermediates occur and 
races have been isolated which are constant in regaid to both the extreme 
types and the intermediate ones. The development of accessory buds on 
the stem, even when they give rise to flowering branches, is always undesir- 
able as it interferes with the netting of earlier flowers. Here also, varie- 
ties have been isolated where the character in question appears in less de- 
gree ; there are varieties almost without accessory buds and others where 
the great development of the buds tends to mark the habit of the plant. 

Length of internodks and character of the secondary fruiting 
branches. — These two chaiacters arc closely associated. Plants with 
long intemodes are usually straggling in general habit and tend to produce 
long weak branches, the lower onts ol which are apt to trail on the ground. 

Generally speaking, the best tyjx‘ for Cawnpore conditions appears to 
be a compact plant ptoducing three 01 font limbs (secondary non-floweiing 
branches) near the base of the main stem and with secondary flowering 
branches starting eaily, moderately shoit internodes and stout blanches. 

Root system. - In the course of the work it was found that some races 
of Cawnpore- American cotton aie fairly satisfactory as regards lint quality 
and as short in vegetative period as native desi cotton. These sorts, how- 
ever, turn out very badly if sowm late, and an examination of the loot 
system is sufficient to explain this clearly. 
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When sown with irrigation early enough for the plants to r£ach a 
heigth of 9 in. or more before the burst of the monsoon, bot hdasses of cot- 
tons developed strong root systems rooting down to at least 4 in. compa- 
ratively rapidly. When sown later, but still before the monsoon, both 
types still succeeded in establishing themselves, though the rooting of the 
American was less vigorous and the plant less thrifty. When sown in 
more or less saturated land after the advent of the monsoon, the rootihg 
in both cases was dwarfed, but while the desi cottons still developed fair 
healthy roots and were able to establish themselves, the roots of the Amer- 
ican were shoit and poorly developed and the plants stunted. 

Hairiness op the leak. — Plants with smooth leaves are easily 
attacked by aphis. The Cawnpore- American has its leaves generally 
well covered with hair. All races with leaves not fully hairy should be 
discarded. 

Ginning percentage. — The Cawnpore- American gins from 2 to 3 
per cent, below desi cotton. It is possible to obtain by selection races 
with a high average ginning percentage. * 

la NT quality. — A constant fault of Cawnpoi e- American is the varia- 
tion in the staple, due to several causes : — (1) the presence of racj^ with 
short and rough fibre, which should t>e isolated and discarded ; one at 
least ot these families is recognisable by its vegetative characters andean 
easily be eliminated ; (2) the presence of late flowering types which did 
not mature their lint well by harvest time. 

The elimination of late and short-fibred races will lead to a progressive 
improvement in the type. 

The work of pure line seection, begun in 1912, has resulted in the 
isolation and fixation of a certain number of lines which may be subdivided 
into 5 groups as regards their agricultural characters : 

I. — Very early : Ca, 10, 11 and 28. These are all characterised by 
extremely small development of the limbs. They are in heavy flower 
within 54 days of sowing, depend for their yield almost entirely on tie 
secondary fruiting branches, and are the nearest approach in habit to the 
local desi cotton that occurs among the Americans. Numbers 10 and 11 
have characteristic red stems, comparatively short intemodes and small 
bolls. Number 28 has somewhat larger bolls, but as it is not fully rough- 
leaved, and an attempt to obtain by re-selection from it a race with fnllv 
hairy leaf having failed, it has now l>een discarded. 

II. — Early: Ca 5. This type is distinct, from those described above. 
The plant is low and bushy ; good limbs to the number of three or four 
are readily developed ; and the plant is extremely prolific and sets its bolls 
well under comparatively unfavourable conditions. The yield is largely 
dependent on the secondary fruiting branches, but the tertiary fruiting 
branches also contribute largely. The boll is large and pointed ; the flowers 
have golden yellow anthers. The plant is in full flower in about 64-69 days 
from sowing. The, secondary fruiting branches are stout and the inter- 
nodes medium short. 

III. — Ca 7 and Ca 9. This type flowers a week later than Ca 5> 
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with slightly longer vegetative period, branches larger, intemodes longer, 
boll pointed. The development of tertiary fruiting branches is early enough 
to add materially to the late yield. 

IV. — Medium late group : La 1, 3, 23 and 26. These flower about 
70 days after sowing. Though the number of limbs rarely exceeds 4 or 
5 and the first secondary branch appears low on the main stem the plants 
of this group develop large strong limbs, and the result in a wet season 
is the partial suppression of the earlier fruiting branches. In some years, 
these families have yielded well, but as a considerable portion of the crop 
is dependent on the ^ertiary flowering branches, late sowing or an unfavour- 
able season might result in a very poor yield. 

V. — Laic . Ca 15, x and 18. Theie is a little doubt about the posi- 
tion of 15 and 1 111 this grouping. Ca 18 is undoubtedly a later type, flowering 
78 days after sowing, and just on the limit for successful growing at Cawn- 
pore. It has a good development of Iruiting secondary branches though 
comparatively late ; the tertiary ones do not develop in time for the bolls 
to open well except in drv yeats. 

During selection woik, later types have been isolated which will have 
to be discarded Compaiatne giowth trials were carried out to see which 
of the above lines should be piefeucd In spite of unsuitable weathei 
during the testing period, the data collected tend to show the superiority 
of the families 5 (group II), 7 and 9 (group III) wliicli would be most ad ipted 
to average conditions. Kaily types sutler from the bolls falling during 
the rainy season, while late types do not ripen in time In any case the 
quality and quantity of the product are superior to those of mixed origin, 
and as this is a confirmation af the positive results obtained by selection, 
the way is open to new improvements. 

1123 - Improvement of Cotton in the South of British India. — See No 1139 of thi 

Revirw. 

1124 - Improvement of Sea bland Cotton in the Lesser Antilles. — hawand, s. c. 
in West Indian Bulletin, Vol. XVIII, N6. 3, pp. 145-161. Bridgetown, Barbados, 1919 

Since 1903, Sea Island cotton in the diffeiont islands of the lesser 
Antilles has been the subject of experiments to improve the quality of the 
lint and find varieties of cotton suited to the conditions special to each 
district Thus, at St. Vincent, the aim was 1o breed varieties with a specific 
high yield and able to resist the fungoid diseases which greatly diminished 
the yield of cotton every year. Formerly, the cottons fi 0111 Montserrat were 
in little favour on the niaxket on account of their coarse lint. Mr. Robson 
has just shown that cotton of very fine quality can be grown also in these 
islands. Again, in Antigua the aim has been not only improvement in 
lint, but also the production of types likely to thrive oh the heavy tenacious 
land of the island. 

The article in question show's the results of a series of experiments 
in selecting on Sea Island cotton in the Lesser Antilles. 

In the study of a character related to yield (e. g. the weight of lint 
per seed) the writer began by making a large number of analyses and in- 
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dividual trials in order to isolate 5 or 6 of tlie best plants. The progeny 
of these selected plants is submitted to similar analyses and 5 or 6 other 
plants are chosen in the best line, in which the progeny of the third generation 
are again analysed in the same manner as before. This is continued 
until the progeny of the 5 or 6 best plants show the same average values 
in regard to the characteristic being selected. At this point the line may 
be considered pure for this characteristic, and consequently not liable to 
further improvement. What is done for one characteristic is repeated 
for others, by means of self-pollination, so as to progress towards gametic 
stability. 

The following points were studied — 

1) Number of ovules and seed per cell. 

2) Lint index and ginning percentage 

3) Number of cells per boll 

Number op ovtmrs and seed per ceei, — Principal conclusions 

1) The various lines of Sea Island differ in the average number of 

seeds jier cell It is not yet i>o&sible to state with certainty whether this 
is due to sjk cific differences in the number of o\ ules per cell or, on the other 
hand, to differences in the percentage of ovule* capable of maturing and 
becoming seeds In flu lattei connection the writer remarks that the lines 
13 > 13 

I.ib and 1 20, which have a low numbei of seeds jier cell, are character- 
ised by an abundance of green ovules incapable of becoming seeds and 
giving lint 

2) The existence has been proved of a positive correlation 
between the number of seeds per boll and the yield of lint The writer 
intends to continue Ins investigations to see whether it is possible to iso- 
^te and fix, by means of selection, still higher values. 

Iint INDEX AND ginning percentage. — The writer agrees with 
Coox's statement that the ginning percentage is not an important factor 
in yield and that the ginning percentage should be replaced by the lint 
tridex, which represents the weight of lint per 100 seeds (1) In experi 
meats undertaken to improve the weight of lint per seed, the following 
results were obtained * — 

1) In the first year of selection, out of several hundreds of plants 
examined, the 6 best gave values between 45 and 53 mgm. as weight of lint 
per seed 

2) In the third year, 44 plants chosen from a group much less nu- 
merous* than the first year's, gave values of 50 mgm or over As a first 
effect of selection, therefore, an increase is seen in the number of plants 
with a very high weight of lmt 

3) The line V 3 ^’.3 gave a mean of 50 mgm. 

4) Ik partures from the average in the same line may be very slight 
re very great as the case may be The writer instances the family V.5 61.R, 
where there were values from 31 to 58 mgm 

(A See 22., August, 1918 , No. 866 . (Ed ) 
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5) Improvement during many years led to the isolation and elimi- 
nation of low yielding lines (34-36 mgm. for the families B. S. NN. 1.33 ; 
1.53 ; 5; and 6) by concentrating on more improved crosses led ultimately 
to the isolation of the best lines. 

Number OR CELLS pfr boll — In this connection it has already 
been pointed out that attempts should be made to improve types having 
a high percentage of 4-cell bolls. TheSe a Island variety may have 
3, 4 or 5 cells. In some plants there are bolls with 3, 4 or 5 cells, in others 
the bolls have onty 3 or 4 cells , in general, the relation between the 3 
or 2 types of boll for each plant tends to be constant. 
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of cells 

per boll 

j 

per cell 

per aetd 

per boll 




m 
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V 1 Q. 7 . 

1 5 9 

41 

3 3 

086 

V I ) TO 

<> 0 

19 1 

3 6 

I o<> 

V.1.9 2 ’ 

5 7 

47 | 

3 

O 96 

V 1, 9 27 . 

1 *>9 

1 ! 

3 6 

O 89 

v 1. <) ,*> 

58 

4 (> 

3 7 

O 99 

v t. <) 

(> 0 

45 

3 7 

I OO 

V 5 0 . 1 8 . 

1 5 7 

4 * 

3 3 

0 Sr 

V 5 61.21. 


40 

3 2 

0 S2 

\ , Oj.R 

0 0 

15 


0 80 

v < 31 

0 0 

1 \<> 

3 ^ 

0 91 

v 5 56. >1 

<> 3 

1 17 

1 3 

0 9S 

v 3 . 3 . 

1 5 S 

! 50 

3 2 

0 88 

B S 1.33 

1 58 

3 <> 

3 2 

0 by 

B 3. i. 33 . 

6 1 

35 

2 2 

0 Ob 

x 3 1 3 * 1. 

48 

47 

3 2 

0 72 

13. ^ 1 -o 

1 * T 

1 45 

3 2 

0 73 

Common Sea Island 

58 

! " 

3 T 

0 79 

The average values for particular hne^ keep 

constant even under 


diffeient climatic conditions, hence it is a hereditary character and, con- 
sequently } is susceptible of selection I11 experiments towards this end, the 
results obtained were clearly positive 

1) Two types have been distinguished in Sea Island, differing in 
average number of cells per boll, viz 3 2 to 3 3 in one, and 3.6 to 3.7 
in t}ie other 

2) The families V 1 9 37 and V.1.9 35 may be considered a* having 
a high value as regaids percentage of man) -celled bdlls ; on the other hand 
the families V.1.9 7, 1343.18 and 13 43-20 behave like pure lines with 
very low values. 

3) The most striking result «hows that, by means of selection the 
percentage of 4-coll bolls has been raised from 2 > (average value for 
oidinarv Sea Island' to 60-70. 

Comparative value of different links — After discussiug the 
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morphological characters more or less in correlation to yield, the writer 
collects in the annexed table the data on the principal families improved 
up to the present. 

By the methods of selection used by the writer* lines of Sea Island 
have been isolated with a weight of lint per boll 31 % al*>ve that of the 
common type. 

This is the case for the line V.1.9.19 with 1.06 gm. against 0.79 gm,, 
the average value for the common type. 

1125 - Giantism in Nicoti&aa Tab&cum ; Investigations In the United States, — 

Allard, H. A., in The American Naturalist , Vol. 1 , 111 , No. 626, pp. 218-233, 5 tab., bi- 
bliogr. of 8 publications. lyimcaaster, Pa., May- June, 1919. 

\niong different varieties of tobacco grown in the United States 
(Sumatra, Maryland, Cuban and Connecticut Havana types), several 
tinier there has been recorded the sudden appearance of giant plants, 
with greatly elongated main stems and a great increase in the number of 
leaves. Their jjeriod of vegetative growth is of such long duration that 
blossoming does not normally take place in the field. To obtain seed from 
them, they arc transplanted to the greenhouse in autumu, where vegetative 
growth is resumed with the final production of normal blossoms and seed 
during winter. 

The apjiearancc of these giant plants has been observed especially 

1) In 'pure lines of normal tobaccos : thus the tyj>c Broad-leaf Mam- 
moth was first observed in 1906 in a pure line of Maryland Broadlcaf. 

2) In descendant' of crosses between normal types : thus the type 
Narrowleaf Mammoth appeared in 1907 in P 2 plants of a ct oss between 
a Brood leaf type and a Narrowleai type of Maryland tobacco. 

Behaviour of giantism in crosses. — Since Mammoth forms are 
now grown commercially in the United States and promise to become valu 
able new varieties, it has been considered desirable to determine the 
possibility of c< mbining the Mammoth character of indeterminate growth 
or giantism with other characters of commercial value by crossing Mam- 
moth types with ordinary varieties. 

Thus, the Maryland Narrowleaf Mammoth has been crossed with a 
number of pure lines of the best varieties, including White Burley, Yellow 
Pryor, Little Oronoco, Connecticut Broadleaf, etc. 

First generation plants blossomed in practically the same period re- 
quired by the ordinary varieties. They are, however, usually somewhat 
taller and produce a somewhat higher leaf number than the ordinary va- 
rieties, thus showing more or less intermediate conditions between the 
normal and the Mammoth parents. 

On the other hand, the F 2 of the cross Mammoth Burley X White 
Burley <3 gave 638 plants, of which 158 were of the giant type. This is 
a very close approximation td the theoretical Mendelian ratio of 3:1. 
From these and other data it would appear that the Mammoth character 
is ifcesrive. 

Origin of mammoth type in a une descending from a hybrid 
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species. — It has already been mentioned that the Maryland Narrowleaf 
Mammoth and a Burley Mammoth appeared in the F % geneiation of certain 
crosses In the author's experience giant plants of the Narrowleaf type 
appeared in the F 2 of the cro^s Broadleaf Maryland x Narrowleaf 
Maryland. 

In 1914, the blossoms of a F 1 plant of the cross Connecticut Broadleaf 
(pink) ^ X Giant Red flowering (carmine) were pollinated with the 
pollen of Nuotiana sylvestns (white), and gave a large number ol fertile 
seeds, although F l plants of crosses between N iabacum and N. sylvestns 
are generally sterile. 

In the F 2 there was a notable segreg, tion into plants with pink, 
white and carmine blossoms of variable sue and shape and showing various 
anomalies. From the carmine blossom plants two, Nos. 9 and 12, were 
selected for further Mendehan studies 

In the l 1 8 the plant No 9 proved to be heterozygous, breaking up into 
carmines and pinks, approximating to the theoretical ratio of three car- 
mines to one pitik, all normal in size and habit of growth The plant 
No 12 was homozygous for carmine but its progeny was veiy variable in 
height and number of leaves, and fell into 3 groups (1) short plants of 
20 25 leaves, first to blossom (2) plants of intermediate height, 35 — 40 

leaves, blossoming latei ; ( 3) plants of Mammoth habit of growth, over 
40 leaves, not blossoming 

Two of these Mammoth plants (Nos 1 m and 1 ?IA ea<h seven feet 
high, weit transplanted in the gieenhouse on Octobei 21 and produced on 
December 8 carmine blossoms Plant No 12a pioduced 70 75 leaves; 

No 12b pioduced 60 65 In addition to these two Mammoth plants, the 
seed of several ot the tallei sister plants, Nos 12c and 1 2d m class 2 
(medium height, 35 40 leaves, late blossoming) were saved separately The 
progenies of all were grown in the field, with the following results in F A — 

No 1 2a progeny bo plants, all Mammoth type, with average height 
^e\en to seven and a halt feet 

No 126 progtny bo plants, all Mammoth type, but not quite so 
tall as 111 I 2 </ (b Y> 7 feet) 

No 121 piogenv 41) plants, of which 14 possessed Mammoth charac- 
teristic, non blossomings 

No 12 d progeny 48 plants, ol which 2 Mammoth, non-blos- 
soming 

Hence plant No 12 produced (1) Mammoth types, non-blossoming 
and breeding true , (2) intermediate inconstant types, behaving as hybrid 
forms tod giving rise in the progeny to a certain percentage of typical 
Mammoth non-blossoming types 

Probeable causes of uianhsm These seem to consist in modi- 
fications aflecting directly or indirectly the gametes. 

When both gametes are affected it should be expected that a Mammoth 
plant will result which will breed true 

When only one gamete is aftccted a progeny of hybrid character will 
result which will give mixed progeny. 
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Where a Mammoth plant appears alone among progeny of a normal 
plant, it may be admitted that the modification would have dirctly affected 
the gametes. 

Again, it is far more difficult to explain the case of a normal plant with 
several progeny or even all having Mammoth characteristics. It seems 
hazardous to admit a modification affecting at the same time all the ga- 
metes, or at least a great part of them, but the assumption might be made 
of a change taking place at some stage previous to the development of 
the gametes themselves. Thus, should the change take place in a mother 
cell of the anther preceding tetrad formation, it is reasonable to suppose 
that the four resulting pollen grains may also bear the Mammoth character. 
It is possible, however, that the change may take place very much earlier, 
so that a part or even all the sporogenous cells will be affected. If these 
conditions occurred, it i« easy to see how great numbers or even all the pol- 
len grains arising fiom their division would bear the Mammoth character. 
Since the development of the megasporangium is in every way parallel to 
the development of the microsporangium or anther, similar changes would 
affect one or more egg-cells, depending on whether the change responsible 
for Mammoth character took place immediately in the egg-cell ita*Jf, in 
the mother cells, or very much earlier. 

1126 - Characteristics of the Cross Dwergboom x Kanari as compared with those 
of other Types of Tobacco In Java. — d’angrkmond, a , in Proe/station voor Vorsten- 
landsche Tabak , Mededeelwg, No XXXIII, pp. 69 85 Samarang, 1918 

Types of tobacco studied — Yio, El and Dwergboom X Kanari- 
The following is a sumniaiy of the results of the observations and experi. 
ments on the yield per plant and chemical composition. 

(1) In yield pei plant Yio, Ki and Pweigoboom x Kanari are 
equal ; the slight diffeiences are counterbalanced by average error. The 
yield of the different types is exposed as the weight in grammes of dried 
leaf per plant. The average }ield is. — 

Y 10 S 13 L o 92 

r 1 S6 | 1 28 

Dwergboom Kanari hj u 05 

(2) There are material differences betweeutthe various types in resis- 
tance to wind The action of stiong air currents influences in various 
ways and degrees the plants, pieventing development and reducing the 
yield to 1 / 8 of the normal quantity and even to less. Under equal condi- 
tions the number of these plants varies, being naturally all the smaller the 
greater the resistance to wind On* a general average, for the types 
studied the following arc the percentages of bad quality plants : — 

Yio 148 1 46 

Kr zz 2 j 1 81 

Dwergboom ^ Kanari 7 5 J I * I 9 

The varying degree of wind resistance probably explains the difference 
in yiejd per unit oi area in favour of the most resistant type, viz Dwerg- 
boom X Kanari. 
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(3) The cross Dwergboom x Kanari has shorter leaves than those 

of other two types Yio and Ei. t 

(4) In quantity of produce, the cross is superior to Yio, while El 
takes last place. 

1127 - The Btect of Cross-Pollination on Size, Colour, Shape and Quality of the Apple. 

— Wicks, W. H., In Monthly Bulletin of the State Commission of Horticulture , Vol, VII, 
No. 10, pp. 568 - 573 - Sacramento, Cal., Oct., 191*8. 

Results of a series of investigations during the thiee years 1915, 1916 
and 1917 in a typical commercial orchard at vSpringdale (Arkansas), in order 
to ascertain thfe influence and effect of the pollen of the male parent of the 
apple on size, colour, shape and quality of the fruit of the female. 

The following crosses were made Ben Davis x Ben Davis — Ben 
Davis X Jonathan — Ben Davis x Grimes — Ben Davis X Winesap — 
Jonathan X Jonathan — Jonathan X Ben Davis — Jonathan x Grimes — 
Jonathan X Grimes— Winesap - Grimes X Grimes — Grimes X Ben Davis — 
Grimes x Jonathan — (J rimes X Winesap — Winesap X Winesap — 
Winesap x Ben Davis — Winesap X Grimes — Winesap X Jonathtan. 

In addition to these valid ies being of leading commercial importance, 
they possess intense colour, quality and characteristic shape. As the 
Grimes, develop a unifoim rich yellow colour, it was thought that the pol- 
len from a red variety like the Jonathan and Winesap would manifest it- 
self when placed on this \ arid y The yellow of the Grimes w r ould like- 
wise be dominant when this \ariet> was used as male parent, the same 
as regards the size, foim and qualily 

Hand-pollinat»on was canicd out In the leeognised method Weather 
conditions often aie unfavourable to tins opeiation which in every 
case should not be prolonged beyond the third day after the stamens are 
removed from the blossoms 

In 1915, 4380 pollinations were made and 568 fruits harvested, in 1916, 
3813 pollinations were made giving only 70 fruits, in 1917, 3097 polli- 
nations were made, producing 129 apples The total of fruit set for 
Grimes as female parent, using the other three varieties as male was 49 26 %; 
similarly for Ben Davis 32.71 %, for Jonathan 1867 % and for Winesap 
9 42 % The greatest affinity exists between varieties as follows * — Ben 
Davis $ x Grimes — Grimes $ x Jonathan — Grimes + X Ben Davis 
— Ben Davis 5? X Jonathan 

The results of work covering 3 years gave the following conclusions : 

1) No evidence of influence of the male pollen of any variety can be 
detected in size, colour, shape or quality of the female parent. 

(2) Variations in these characters aie evidently due to cultural 
factors (manuring, time of picking) and weatliei influence (light, tempera- 
ture and moisture). 

1128 - The Creation of Direct Bearers and Mendelism. — i^kub, p., in Revue <u 
Viticulture, Year XXVI, Vol 50, No 1297, PP 2 89 294 Paris, May, 1919 

The results of a series of crosses between American and European 
vines, which were carried out at the Ville de Colmar Vine-Growing Insti- 
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tute with the object of obtaining direct bearers resistant to phylloxera 
and to cryptogamic diseases. Remarkable results were obtained with: 
Camay X Riparia 702 A, 702 B and 702 C (three white hybrid direct bear- 
ers) — Rupestris dti Lot X Madeleine Royale — Goldriesling X Ri- 
paria gloire — Goldriesling X Rupestris metallica — Millardet 101-10^. 
X Kniperle, etc. The best known of these hybrids are : Riparia X Ga- 
may 595, 604 and 605. They have already been widely introduced in 
Burgundy, and in the Departments of Sa6ne-et-L,oire, and the C6te-d'Or. 
Pips of these three varieties have been sown several times, but without 
any positive results. The individuals of the F z generation resemble the 
wild species of Riparia, and have male flowers with some female ones, or 
else they are of the European type, and possess all the characters of the 
Gamay parent, being even more susceptible to cryptogamic attack than 
the mother plant. No true mixture of the characters of the two parents 
then occurs, and the facts observed can be explained in the same manner 
as the inendelian schemes. 

Gamay X Riparia 702 A grows vigorously, and the haul brilliant 
leaves, like the giapes, remain healthy without the application of copper 
mixtures. The vine is strong, and each branch bears 3 or 4 benches 
a little below the average in size, with good grapes without any foreign 
flavour, but veiy small. 702 B beais very large leaves, and fine bunches 
of large well-flavoured grapes. The Ktirope.111 character is strongly 
dominant, heme the \ino is susceptible to cryptogamic attack. 70 2 C 
is not attacked by fungoid parasite and its yield is good, but its foliage 
leaves much to be desiied. Experiments in crossing the three above- 
named species with one another, or with other white t\pes, are still in 
progress, with the object of obtaining resistant hybrid diiect bearers of 
good quality. The work, as can be seen, is however entirely empirical 
It is, in fact,piactically impossible to apply the mendelian laws. Further, 
even if the transmission of characters followed the rule of sepal ating and 
re-combining, the enormous number of possible forms, and the very long 
time required foi testing the successive* generations, would constitute al- 
most insupeiable obstacles to the solution of pioblcmsthat urgently need 
solving without delay Mendel himscll stated that it is impossible to 
predict the composition and nature of oftspiing where the number of 
independent characters is veiy great. With 7 different characters, 16384 
individuals can be obtained, and these may be grouped in 2 187 determi- 
nate forms, of which only 2 arc represented by a single individual. In 
the case of the vine, it is a question not of 7, but of at least a dozen cha- 
racters, so that the number of possible combinations would become 
practically infinite. 

Z129 - A Permanent Modification Resembling a Mutation Observed in the Syoamoie 

(Acer PseudopfatMus), In the Netherlands. — van per wolx, p. C , in 

Cultura, Year XXXI, No. 367, pp. 52-105, pi. 1. Wageningen, March, 1919. 

% The albomaculata variety of Mirabth s Jalapa is characterised by va- 
riegated foliage. Some of the leaves are of a yellowish white, more or 
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less streaked with green, others are completely green or White, and there 
is a series of intermediate variations. 

By pollinating the flowers of a white branch with pollen from a normal 
plant, white seedlings are produced, which are incapable of development, 
and soon perish. On the other hand, the reciprocal cross gives green, 
normal plants. Thus, the albomaculata character is only transmitted from 
the maternal side. 

According to CorrENS, this character is due to a disease which is lo- 
calised in the protoplasm and transmitted by it. Since the protoplasm 
of the embryo is derived only from the female parent, it is eas y to un- 
derstand why this character should be transmitted from the maternal' 
side alone. 

The hypothesis suggested by Correns has been experimentally con- 
firmed by the researches made by the writer upon the sycamore (Acer 
Pseudo-Platanus). There appeared suddenly on a normal tree some bran- 
ches with leaves very different from those borne by the others: withe 
blades (without chloiophyll), or else variegated white and green; more 
deeply incised lobes, narrow and with right-angled sinuses. A fine down 
gave these leaves a characteristic glossy appearance. The petiole was 
not red, as in normal leaves, but yellowish-white with dark brown streaks. 
Further, and this was the most important character, these abnormal 
branches bore exclusively male or exclusively female flowers, whereas 
the branches of normal trees have always a large number of herma- 
phrodite blossoms in addition to the unisexual ones. 

What is the >rigin of this variation ? The writer observed the follow- 
ing facts the abnormal branches almost always grow in the immediate 
neighbourhood of some wound (due to pruning, or some other traumatism) 
where the ligneous mass is more or less profoundly altered, or even decayed. 
There is a correlation between these dead parts and the occurrence of 
abnormal branches This has been proved by inoculation experiments. 
The dead wood was leduced to powder and mixed with water, and healthy 
branches were inoculated with the mixtuie , next year, the buds of the 
parts thus infected produced branches of the abnormal type described 
above. Similar results can be obtained the same year by inoculation near 
the growing point, or by infecting seedlings that have just germinated. 

As for the abnormal branches (whether natural or resulting from 
inoculation), they reproduce in a vegetative manner, and preserve their 
characters constant, like a bud variation or mutation. 

This modification is certainly connected with the decayed parts 
of the tree, and after making a series of experiments, the writer succeeded 
in isolating a bacillus which he calls the “ modification bacillus ”, and 
which must be present if the above-mentioned phenomena are to take place. 

Encouraged by this discovery, the writer studied the behaviour of 
hybrids resulting from crossing white with green individuals. He ob- 
tained the following results: 

* White y x Green =^13 individuals, all white 
Green $> X White - 9 » » ’ » 
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These results are explained by the fact, that, in each case, one or 
other of the sexual cells is infected by the bacillus and the infection is 
transmitted to the whole embryo. 

Control experiments further showed that 

White <£ X White $ always gives white offspring 
Green $ X Green » » grten » 

In another experiment, the writer inoculated healthy inflorescences 
shortly before pollinating them with pollen from other healthy inflorescences. 
The results were very different from these obtained before : they were 
identical with those that Correns obtained in making reciprocal crosses 
between Mirabilis Jalapa and Mirabilis Jalapa var. albomaculata , i. e. : — 

The cross White J X Green $ produced entirely white offspring 
i Green £ X White » * green » 

As an explanation of this unexpected result, the writer suggests 
that during the short time elapsing between inoculating and crossing, 
the bacillus had been unable to penetrate from the protoplasm into the 
nucleus, and as the protoplasm of the embryo was entirely derived from the 
female tree, the respective character was transmitted only from the pa- 
ternal side. 

Once this modification is produced, it remains constant and is 
transmitted independently of the presence of the bacillus. We therefore 
have here to do with a permanent modification, which is very similar to 
a true mutation. 

1130 - Spanish Varieties Of Wheat. — Fernandez db la Rosa, G , In Boldin de Agricul- 
tural ticnica y ccondmica , Year XI, No. 121, pp. 40-48, and No. 1 22, pp. 143-150. 
Madrid, Jan. and Feb., 1910. 

At the beginning of the 19th century, Simon ©r Rojas Clemente y 
Rubio brought together in the province of Grenada a very rich collection of 
wheats. The edition of Herrera's work, published in 1818 by the “ Real 
Sociedad Economica Matritense ”, was written with the collaboration of 
the most eminent botanists of the age who contributed to it comment- 
aries and additions. The writer summarises these in so far as they re- 
late to Spanish wheats. 

There are 7 varieties of caryopses that are husked and with fragile 
rachis, of which only one is grown in any appreciable quantity, the “ escana 
melliza ” or " escana de dos Carreras ”, i. e double grain (Triticum Cien- 
fuegos ), known in Navarre as “ escandia ” and in Catalonia " espelta bas- 
sona In the Balearic Islands, the "trigo Polonia ” (Triticum Pol onicum) 
is little grown. To the other species of wliich at maturity the bare seed falls 
out, i. e. wheats proper, belong the : — " candeales ” (spring wheat, Triticum 
aestivum) ; “ chamorros ” (winter wheat, Tr. hibernum) ; “ redondillos 
lampifios ” (small, awnless, round) ; " redondillos vellosos ” (small round 
awned, Tr. tnrgidum, which are all soft wheats) — " fanfarron lnm- 
pifio” (Tr. fastuowm, awnless glumes); “fanfarrim velloso * (Tr fa* 
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Uua&um, awned glumes) ; “ cbapado v (flat seed, TV cochleare ) ; " cu- 
chareta or " chapado velloso ” (flat, awned) ; " morunos ” (brown or 
black types of Tr durum) haiiless and awnless, which are all hard wheats. 
This classification is the one by Clbmbntb. 

Among the best hard wheats must be mentioned the selected 
families of " macolo ” and “ alonso ” of the Cadiz district. 

Several attempts have been made to acclimatise foreign wheats. The 
writer has tried Bombay, New Zealand and other sorts supplied by the 
firm of Vilmorin, but he has always found rapid degeneration set in. 

ixsx - Cereal Growing in Cyrenaiea. — See No. 1063 of this Review. 

1132 - The Soya Bean: Its Culture and Uses — Moksb, w. j., in Farmers 9 Bulletin 973* 

U . S. Department of AgrtcuUnre , 32 pp , 15 fig., Washington, July, 1918. 

Description of the climatic adaptability, methods of growing and use 
of the soya bean, with short descriptions of the most important com- 
mercial varieties and recently selected types. 

In general, the climatic adaptability of the soya bean are about the same 
os those of maize. It is more drought resistant and less sensitive to an 
excess of moisture than cowpeas and maize, and succeeds best on fertile 
sandy loams and day loams. When sown on land not previously planted 
to this crop, it is advisable to inoculate the soil with a proper culture 
(limited quantities of pure culture supplied free of charge by the U. S. De- 
partment of Agriculture), or by the use of inoculated soil from a field where 
soya plants have previously developed root nodules. 

The best time for planting is about that for planting maize. About 
20 varieties are now in use. During the past 10 years, more than 800 lots 
of seed for testing with a view to their introduction into the country 
have been received by the U. S. Department of Agriculture from China, 
Manchuria, Japan, and India. 

The more important commercial varieties and recently improved sorts 
* axe* — Barchet, Biloxi .Black Eyebrow, Chiquita, Early Brown, Elton, Guelph, 
Haberlandt, Hahto, Hollybrook, Ito San, Ivexington, Mammoth, Manchu, 
Medium Yellow, Mikado, Peking, Shanghai, Tokyo, Virginia, Wilson Five, 
and Yakotenn. 

The soya bean may be combined in many systems of crop rotations, 
as the cash value of the seed is sufficient to encourage growing the beans 
as one of the main crops. Grown as a forage crop associated with maize, 
cowpeas and sorghum, soya supplies a better balanced ration, a larger 
yield of forage and greater variety. Grown for seed, it has the following 
advantages : — large yield, uniform maturing habit, increasing demand for 
seed for planting, for human food or for oil-extraction. The feeding value 
of the seed compares favourably with other concentrated feeds. The 
Straw obtained from threshing is a valuable feed for stock. Soya bean 
hay is excellent ; the yield varies from 1 to 4 tons per acre. Soya may be 
used as pasture for all kinds of stock, especially for hogs to supplement 
the maize ration. Mixed with maize, it gives excellent silage 
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Enemies and diseases. — Jfo insect or fungous pest has assumed 
any great economic importance as an enemy to the soya crop. Root-knot, 
caused by a nematode, often considerably injures the beans in many sec- 
tions of the Southern States where this pest is prevalent. In such sec- 
tions the beans should not be planted. 

Mascs-cdom 1133 - Method of Growing Potatoes In Winter. — hugues, c., in n VtUa/gio, Year 44, 

No 13, p. 2. Milan, August t&, 1919. 

During the winter of 1903 the author found out that new potatoes 
came on the market of Gorizia at the period of most intense cold. He 
found they came from (Germany, where late planting in the yery cold spring 
of 1902 did not allow the potatoes to mature before winter, so that a large 
part of the crop was left in the field during the winter. 

What happened there through force of circumstances was followed soon 
afterwards by the experiments carried out by M. Schribaux in France. 
These showed that certain varieties of potato, such as Magnum Boaum, 
if planted at the end of July and overtaken by frost when in full growth, 
may be left in the ground all winter. They must be protected from frost 
by a mulch of earth and manure, and may be lifted as they are required 
for sale as new potatoes in winter or spring. 

Other trials made later in Brittany showed that to prevent these 
potatoe treezing in the ground an ordinary moulding up along the (mils 
is sufficient. At Paris, with a winter temperature as low as — 10C , a layer 
of earth 20 cm. deep is all that is necessary , in other places with a tempera- 
ture as low as — 14° C. a layer 25 cm. deep was sufficient. 

The writer gives the following directions for growing potatoes a 
second time (summer planting) : The varieties, which will keep until plant- 
ing time must be kept till about the end of summer. Tubers to be planted 
should be left in the light so as to grow short healthy sprouts later on, 
for rapid germination and growth 

If the tubers for planting are kept in cold storage at a constant 
temperature of 2°to 4 0 C. they will remain with their buds closed till autumn 
but are rather less productive than those kept in the light. The sprout- 
ing of refrigerated tubers is about a week later than ones exposed to the 
open air and light Some early varieties, known as Quarantain, are not 
prolific enough, while late kinds are not mature by mid-Movember After 
repeated trials between i8c>8 and 1902, mostly in the provinces of Bologna 
and Bergamo, it was found that, if planted on wheat stubble in the first 
half of July, the tubers of the previous year's summer crop gave a good 
yield in November. For this purpose a manure was applied to the stubble 
which contained 2 % cwt. faimyard manure, 3 cwt 15 % superphosphate, 
2 y 2 cwt. sulphate of potash and 2 J / 2 cwt. nitrate of soda per acre as a 
4 :op dressing 

Among the varieties suited for planting in July, the Matilda takes 
first place. To prevent the summer heat from drying the tubers before 
they sprout, they should be put rdther deeper into the ground than usual, 
in rows about 20 in. apart, with the tubers about 14 in. from each other. Be- 
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fare being usetf for planting the potatoes should get a resting or wintering 
period lasting, according to the variety, from 40 — 60 days. Round Paris, 
lifting is done at two periods : in this system the earliest potatoes can be 
lifted in March and will do for planting the following July. The method 
of growing is the same as for potatoes planted in spring, only spraying with 
Bordeaux mixture should be done sooner and oftener, as the crop is much 
more liable to attacks of blight. 

1134 - The Bulrush (Typhm Imtifolia) as a Source of Starch.— kofler, i.udwio, in 
Zetlschrtfl fur Untcrsuchunt* der Nahrun^- und Genussmttiel , Vol XXXV, Part 7-8, 
pp. 266-272, 3 figs Munster, k>t8 

Of the 5 species of Typha native to central Europe — lati folia, an - 
gusti folia, minima , Skuttleworthii and grarths — only the first is of prac- 
tical value (1). Otherwise, the entire plant or some of its parts has already 
been used in the arts or for medicinal purposes. Its rhizome is of special 
interest as a foodstuff in Asia, New Zealand and North America, being full 
of starch, especially in autumn or wintei IyOZBS found 46 % of starch in 
the dry niattei , while Thoms obtained only 30 % from rhizomes gathered 
in spring when some >oung shoots were appearing. 

The wnt^r describes in detail the rhizomes, roots and stolons, as well 
as the flour obtained f 10111 them 

Two distinct types of starch grain have been observed : (a) large, 
from simple to triple ; a gram measures 13 p. in diameter; the liylum, 
if visible, is central ; the lamellae are not visible — (b) small, simple or 
compound, ordinarily simple, with an average diameter of 3 5 p. The 
tubes have scalariform tihekenings ; the vascular bundles of the scleren- 
chyma are formed of thin-walled fibres, with oblong dots and arranged at 
45 0 to the longitudinal axis The star like parenchyma comx>osing part 
of the cortex contains only small starch grains. The inclusions (Inkltisen) 
have a special diagnostic value They are distributed in the tissue uni- 
formly but not in quantity, and contain, immersed in a gummy mass, 
phlorogluciuol and derivatives of catechin of a nature similar to that of 
tannin. In sections or powdered, treatment with paradimethyl- amido- 
benzaldehyde and sulphuric acid colours these cells wine red, while the 
other tissues remain colourless. 

The writer then gives the main characteristics of Ptendtum aqmlmum, 
C ypcru%, Asphodelu\, Sarpus, Junius and other aquatic plants. 

Fkhns (Ptendmm aquihnnm). — As researches by other writers 
using the oidinary methods ol analysis had not shown any poisonous 

(t) I'ypha. lahfoUa serves most varied purposes Its rhizomes when cut up, weU washed, 
cooked and roasted arc a food , they contain much starch anti sugar ; in north Russia they 
serve for bread making when made into flour Young plants or young rhizomes ate cooked 
in sugar or later as salads The rhizomes on fermentation yteld a sort of alcohol. Horses 
eat the young leaves greedily. During the war attention was centred on the cottony envelope 
surrounding the frutys. In view of the possibility of using it as cotton substitute (textile 
fibres, cellulose for explosives) — O. Mattirolo, Phytoallmurgia Podemontona, in Anna It 
della R Accadeuua d'Anrtcollura di Tartno, Vol. I*XI, pp 126-127. Turin, 1918. (Ed ) 
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substance in the plants large quantities of tills fern were collected for use 
as food or fodder. Bread was made which contained a considerable amount 
of it and which, especially in Bosnia, caused dangerous illness and in some 
cases death. The roots and rhizomes of P. aqmhnum contain starch grains 
of oblong irregular shape, tracheae with pores thickened at the borders and 
a brown, very suberous baik (i). 
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1135 - The Improvement of Fodder Plants in Morocco; Interest of Lotus arena- 

rius . — Fron and Ricotard, in Compies rendus des Stances de V Academe d' Apiculture d$ 
trance, Vol V, No 26, pp 698 69g and 7 <‘ 4 - 7<>9 Parte, July 16, 1919 
Mr Schribaux has sent the Academy a note of Messer*. Fron and 
Rigotakd stating that they aie about to publish a series of monographs 
on the more notable species, selected from those specially preferred by 
live stock in the north of Africa. 

In the same note they begin to direct attention to the Lotus arenarius , 
a plant of many forms spread over a very limited area. It is localised in 
the south of Portugal and of Spain, and has l>een found in the Canary 
Islands and in Morocco from Tangiers to Agadir. 

There are two extreme tyj>es, oik very small, I an nanus var minor 
of no agricultural value, and the other f arena nits var major , which may 
reach 1 ft 7 J/, in in height There is uo doubt but that a meadow growing 
this sort of plant, whether combined or not with other fodder species, 
would give high yields The plant appears to need lime, and succeeds 
best on deep light land, even though poor in fertilising ingredients except 
potash. 


1136 - Note on the Grasses Growing in Coconut Plantations in India Taduungam,c , 

in Year Book 1918 of the Madras Agricultural Depaitment pp 87-92 Madras, 1918 
The writer studied the herbaceous flora of the young coconut planta- 
tions in the neighbourhood of Pilicode (Charvat oor) and Nileshwar, in the 
South Kanara district, and indicated as Nos I, II and III Plantation 
No I is at Pilicode with a laterite soil and Nos II and III near Nileshwar 
with a rich red loam and sandy soil respectively The ground at the three 
plantations was covered with a good growth of grasses and each one was 
protected against cattle trespass A good fodder was obtained, was stacked 
for use as hay. 

The writer found among the grasses of the coconut plantations surveyed 
three species of special interest , one of them, Eragrostis tremida, an ele- 
gant looking annual, is a typical member of the sand flora in this region 
and was for the first time collected for the Madras Herbarium from the 
Southern province The others are two Dimena of the west, locally known 
as " Nd pullu ” and " Sevveri M 


(1) Greshoff found m Plem aqmltna (= Pteridium aqutltnum ) a cyanogenetic glucoside 
similar to amygdalm Only the mature plants produce hydrocyanic add. — Botanical 
Abstracts , Vol. I, No 5, p 220 London, Jan, 1919. 
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In the list ot the grasses which he gives, the outhor distinguishes three 
types of prevalence which he represents by the initials : D., or dominant, 
which are powerful enough to form the greater portion of the vegetation 
spreading over large tracts in the areas examined — S. D., or subdomi- 
uant species, which, though sufficiently powerful, occur in patches here 
and there — Sp., or sporadic, which occur ih single plants or in groups 
of very few. The following is the list for plantations I, II and III: •- 

No I. — Ischaemum cihare , Retz (D.), Andropogon contort us, Linn. 
(IJ.) ; Dimria spp. (2 species) S. D.) ; Apocopis vaginatus , Hack (D.); 
Arundinella Metzii , Hochst. (Sp.) ; Pseudanthisiiria heteroclita, Hk. F. 
(S. D.) * Polhnia argentea, Irin, (Sp.) 

No. II. ; Andropogon contortus, Linn. (D.) ; Apocopis vaginatus , 
Hack. (D.) ; Ischaemum altar e, Ret4 (S. D.) ; Dimeria {2 species) 
(S. D.) ; Perotis latifolia, Ait (S. D.) ; Pollinia argentea, Trim (Sp.); 
Themeda imberbis, T. Cooke (= Anthistiria imberbts, Retz) (Sp.) 
Th, iremula, Hack. (Sp.) ; Arundinella Metzii , Hochst. (Sp.) ; Era - 
giosth stenophylla, Hochst (S. D.) ; and some other species ot very little 
importance. 

No. III. — Eragrostis trcmnla, Hochst. (D ) ; Eragrostis amabihs 
(S. D. ) ; Andropogon contortus (S. D. ) ; Perotis latifolia (S. D. ) ; Arun- 
dinella Metzii (Sp.) ; Ischaemum cihare (Sp.) ; and some other species 
of insignificant importance 

1137 - Experiments in Cotton Growing in 1918 at the Palermo Colonial Gardens.— 

Lanza, D., in Bollettino dt Studi ed Informaxtont del R. Gmrdtno Colomak dt Palermo, 
Vol. V, Nos. 1-2 pp. 51-62. Palermo, 1919. 

Cultural c xperimento were carried out with the following varieties : — 

Sicilian Biancavilla cotton ; seed from a field at Trapani. 

Upland ; seed produced a year before in these Gardens from original 
seed from Vilmoriu. 

Boyds’ prolific : seed produced several years before in the Gardens. 

Mitafifi, Abassy, Sakellaridis, Nubary ; seed sent by the Societe Sul- 
tanienne d'Agriculture, of Ghiza, Egypt. 

The method of growing was the same for all the varieties tried. 
The ground, which was fn good condition, was prepared with an ordinary 
ploughing a fortnight before sowing. After this cultivation, it was manured 
with a mixture of 50 parts superpkospate, 30 of cyanamide of lime and 20 
of sulphate of potash. Seeding was done from March, 1 to 22 on days 
following the rains which ordinarily fall j*t this period, and, in the absence 
of rain, after previously irrigating the ground. The seed was sown in 
holes spaced at distances of 12 x 16 inches, 3 to 5 seeds at each hode. 

The seeds all took almost exactly the same time to germinate, i. e. 
about 15 days. When the seedlings were about 4m. high, or at the full 
development of the first leaf, which happened* about 1 month after germi- 
nation, the first tillage was carried out. A fortnight later a second tillage 
was done, and at the same time thinning out, leaving 1 or 2 seedlings, 
moulded up, in each hole. 


6 * 


III3(-1127J 



**34 


FXBRfi CHOPS 




One of the first experiments consisted in growing the above-mentioned 
7 varieties without irrigation. The amount of rainfall during the growing 
period was, in millimetres : — March 30.8 ; April 34.8 ; May 120 ; 
June 90 ; July 2 ; August x ; September 57.4; October 99.6. 

The different varieties behaved in almost the same way as regards 
growth, but there were striking differences in the times at which the bolls 
were ripe and ip the yield of cotton. In regard to the period at which 
the bolls were ripe, the group of Egyptian cottons (Nubary, Mitafifi, Abassy 
and Sakellaridis), varieties of the species Gossyptum barbadense were quite 
distinct from the group of Americans (Boyd’s Upland, Biancavilla/, of the 
species G. hu sutum. The Biancavilla is put among the American cottons 
because in morphological and floral characters it is extremely dose to 
Upland, of which the writer considers it a modification by adaptation 
to Sicilian conditions. Table I, which summarises the data relating to 
the growth and yield of the 7 cottons used in the experiment, seems to 
show that Upland, in comparison with Biancavilla, requires more days 
between sowing and ripening, but this is not really so, because sowing 
Upland in advance causes a delay in the first phase of its growth, the differ- 
ence in growth between the two varieties afterwards disappearing and 
flowering being reached by both vaiieties in the same time. The same is 
the case for Boyd’s. This observation shows that excessively earj^ sow- 
ing of cotton is not a means to hasten flowering and ripening, but has the 
disadvantage of exposing the seedlings to the dangers of rough weather 
The Egyptian cottons ripen much later, except Mitafifi, which is not much 
later than the American varieties Late ripening is a defect, both because 
the lint is generally inferior in quality and because the rains w r hicli alw r ays 
fall in autumn greatly deteriorate it 

Table I ^hows the great superiority of Biancavilla over all other vane- 
ties u-ed in the experiment, both in total yield and in yield of ginned cot- 
ton. Next and almost equal come Upland and Mitafifi Consequently, 
the cottons that ripen earliest are also the most productive, except 
Boyd’s, which takes almost last place for yielding-power and which never- 
theless flowers and ripens its bolls in the same time as the two varieties 
just mentioned 

The industrial characteristics of the lints dealt with in Table I were 
investigated by the “ R. Stazione Sperimentale per 1 'industria della carta 
e lo studio delle fibre tessili ” of Milan (Royal experiment station for the 
paper industry and the study of textile fibres). 

The results of the technological examination put the Biancavilla 
and Boyd’s varieties in the last place and Mitafifi in an intermediate place. 
Hence the trials show that the Sicilian variety, early ripening and more 
productive than all the others, is least good as regards quality of the 
product, and that among the other varieties tried, Upland and Mitafifi are 
the two which, as non-irrigated crops in Sicily and almost as early as Biau- 
cavilla, combine the advantages of quantity and quality in the product. 
The Biancavilla variety shows excellent drought-resisting qualities, great 
earliness and plentiful yield. It should be selected with a view' to 
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improving the quality of the Jint. Upland and Mitafifi may be grown 
perfectly well in Sidly without irrigation. 

Tcble I. — Growth and yield of non-tmgated cotton crops. 


Blanca 1 Salalla 

Upland Boyd’s Mitafifi Nuhary Abassy 

villt I nrim 


Phases of grouih 


Semi time 

1 March 2-| 

Maich 1 

March 

6 

Maich 2 

March 2 2 

March 22 

March 22 

Germination 

April / 

March ts 

March 

G 

Apiil 6 

April 6 

April ( 

April 6 

lat flower open . . 

1 Juh Si 

Jul> S 

July : 

10 

June 30 

JuK 9 

Julv 8 

Juh 6 

i«t capsule dehiscent 

Aug 1 9 

August 20 

AU2 

20 

Au^ 29 

Sept 2 

Aug 29 

Aug 28 

IJiid of harvest 

Yield per sq nutrc 

Sept jo 

1 

Sept jo 

1 

Stpf 30 

Oct 10 

Get 28 

Oct 26 

Oct 20 

Ungtnncd cotton kg 

\ 

0 1069 

a 0700 1 

0 0328 


0 0740 

0 04 so J 

0 0461 

0 0j07 

Iyint . 1* 

0 oj88 

0 07 -lj | 

0 0140 


0 0.67 

0 0150 

0 0141 

0 0116 

Seed » 

l*i jportion of lint 

0680 

00477 

I 

0 0187 


0 0246 

00300 

0 0320 

00290 

lo seed » 

Jest 0/ hut 

Resistance 111 mime s 

0 s 0 

04b; 1 

0748 


0 600 

0 soo 

0440 

0.400 

m iximum 

9 


74 


7 

9 3 

79 

7 « 

minimum 

ixcragi of all deter 

1 

1 

- 0 


3 S 

* 7 

2 4 

32 

munition 

* - 

4 7 

5 1 


4 

■< 7 

48 

58 

Average % cxtuisiblhtv 


. 0 

2 0 


34 

2 2 

2 0 

2 0 

length, in mm 

Diaim ti r 

■* 4 - 2 l> 

'*2-34 

21-2 t 


28-30 

2 31 

2 7 2 ) 

30-32 

maximum 

6 

_ 

3 *> 



- •* 

J 

2S 

minimum 

aver igi ol ill detm 

12 

« 

1 

1- 


10 

10 

IO 

IO 

munitions 

.1 

ib 

21 


10 

17 7 

20 

i' 5 

Coloui 

whitt 

bluish 

nlnte 

bluish 

white 

bluish 


white 
more 
ri ddwh 
th in 
Snkell 
aridis 

whiti 

tenduu* 

tc 

tcddish 

almost 

like 

Mitahfi 

1 

white 

bluish 


The writer crossed Biancavilla with various foreign cottons and ob- 
tained many fertile seeds which were to be sown in 1919 

Another experiment aimed at determining the differences in the growth 
of the plants and the quality of cotton obtained from non-irrigated and 
irrigated crops of the same variety. 

For this purpose Boyd’s Prolific was chosen, and was sown on three 
equal plots : the first with no irrigation, the Second irrigated twice, on 
June 15 and July 19, and the third irrigated 4 times, on June 15, July 3, * 
July 28 and August 10. The results obtained, as sown in Table II, show 
that the growing period of Boyd’s was in no way affected by drought or 
irrigation, but that the plants in the 3 plots flowered and ripened in the 
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same time. This leads the writer to believe that the progress and duration 
of growth and fruit-setting constitute a varietal characteristic, depending 
on temperature but not on water supply. In order to test this idea, tjie 
writer repeated the experiment with various other varieties. 

On the other hand, the effect of irrigation on the growth and yield 
of the plants was very great, and was exactly proportionate to the amount 
of water supplied 

T*bee II. — Growth and yitld of Boyd's Prolific cotton groivn without 
and u ilk Y) ipatio , 


Not 

1 wrice | 

4 time* 

irrigated 

ii rigatcd | 

irrigated 


Seedtime 

March 6 

March b 

March 6 

1 st flovei open 

July 10 

July 9 

July 10 

1 st capsule burst 

August 20 ' 

August 20 

August 23 

End of harvest 

Sept 30 

Sept 30 

Sept 30 

Area sown, sq metres 

160 

160 

160 

Total yield, in kg 

5250 

10 750 

20 000 

Ginned cotton » 

2 250 

4 250 

^ 7 * 5 °° 

Seed 

3 000 

6 500 

T2 500 

Height of plants at August 4, in an 

35 

45 

65 

m » > 30, » 

35 

55 

80 


1138 - Cotton in North Africa (1). — ca*i,a, v i Ttiquu\ on cotton giowmgin Egypt, 
Algeria, Tunis and Morocco 1111017. 111 Annale s At la detenu a^ronomtquc, Year XXXVI, 
Nos 1 6, pp 1-46 and 1 1 3, 1 chart, bibliography of 5-1 work* Paris, Jan June 1019 

— II Cotton growing In Frtnch Yorth Africa, in V Agronomic ( oionutU , Bulk tin mcnsucl 
du fardtn C olomaT, Yew Senes, Year HI, Yo 23, pp ijs 151, 1 map Pans, Marrch- 
Apnl, 1919 

I — Under authority from the Ministers of Commerce and Foreign 
Affairs in France, the author studied cotton growing successively in Egypt, 
Algeria, Tunis and Morocco in his inquiry carried out when on a mission 
to these 4 countries in 1917. His own observations are supplemented by 
information gathered in the course of two journeys to Morocco and another 
to Algeria and Tunis during which he was with Mr. H. Cosnier, Deputy, 
Agricultural Engineer, and General Commissioner for Agricultural Pro- 
duction in North Africa and in the Colonies 

The objects of the mission were : — (1) To seek in Egypt — the region 
in Africa where cotton growing is most advanced and which shovtfs most 
similarity to French North Africa — points of comparison and hints 
for cotton growing in Algeria, Tunis, and Morocco. 

(2) To determine the possibility of establishing or extending cotton 
'growing in these three possessions, with the object of augmenting the 
supply of cotton for the industry in France. 

(1) Sec R. t March, 1917, No 24-3 {Ed.) 
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The author begins with' Egypt and studies in succession, after consi- 
derations of a general character, the decrease in the average yield and its 
causes (soil moisture, fertility, insects), the falling off in quality (1), the 
seed, trade, and future of cotton in Egypt. 

, On regarding French North Africa as a whole, it will be seen that frofn 
the point of view of cotton production extreme opinions should be put 
aside. One must not, like the pessimists, look at the natural difference 
in position which distinguishes it from Egypt and conclude that cotton 
growing is an impossibility. Neither is it desirable to believe those optim- 
ists who think they can find in the three French possessions the million 
bales of cotton consumed annually before the war by the industry of France. 
French North Africa, though occupimg a position with conditions no more 
than favourable, can supply France with cotton for her mills. It is, be- 
sides, benefited by the proximity of „ the home country, which should en- 
sure to it the lowest freight rates, for shipment there, of all cotton-growing 
countries. 

Irrigation, according to the author is necessary in French North Africa 
in order to make cotton growing pay, and it compels the cultivation of 
Egyptian varieties. This necessity, along with the other to obtain a pro- 
duct of such quality as to leave a wider margin of profit, leads to the con- 
clusion that the fibre should be of the Jumel type. Many years hence, as 
it depends on the management of the irrigation system, the 80 000 bales 
(about 25 000 tons) which France imported from Alexandria before the 
war could be produced in French North Africa — i. e. an amount over 
150 times greater than was produced there in 1917 or 1918. By the 
efforts of Algeria alone, its present production could be quintupled from 
one year to the next. 

Of the thiee Fieneli possessions, Tunis on account of its less extens- 
ive cotton area and its smaller resources in water-power seems to have 
less of a future, while the lack of a system of controlling its water power 
scarcely allows early development be leckoned on for its cotton produc- 
tion, which since 1914 has been nil. The Sahara oases cannot be depended 
on, but only north Tunis up to Bizeita and the higher plateau near Kai- 
rouan irrigated by the waiters of the Wadi Zeroud. 

In Algeria, cotton can be grown in the Tel districts and also on the 
plain of Bone, in the Fhilippeville district, the parts of the Mitidja which 
bear neither vines nor citrus fruits (which give higher returns than does 
cotton), the lower Chelif valley and the low Oran plain. This country, 
after many vicissitudes, a phase of ptosperity, then a total decline, has 
seen the farmers of B6ne and Fhilippeville prefer other crops (e. g. to- 
bacco), which they consider moie profitable, to cotton. It has seen also 
two cotton centres spring up, at Orleansville (Algiers) in the Chelif valley 
and in Oran (Ferregaux, Habra, Saint-Denis du Sig, etc.). The annual 
production at present is about 130 tons of cdtton lint, the greater part 


(1) Sec under heading “ The Deterioration of Egyptian cotton R., Dec , 1918, No 1 356* 
(Ed.) 
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coming from Orleansville. This is no trial crop but a regular, well esta- 
blished agricultural production. The method by which the problexp 
has been solved there would merit longer study. The smallest details , 
about the crops have been worked out (not only for cotton but for the 
whole rotation, which it has been sought to make as nearly as possible 
like the Lower-Kgyptiain one): the ginning and selling problems have 
been solved by forming a co-operative society which works well. With 
the recent trend of prices for cotton, in spite of the considerably increased 
cost of water since the war began, the net profits in 1917 in this region 
reached 3 000 francs per hectare, th? cotton selling at 6.90 and 7 francs 
per kilogramme. It may be estimated that in normal times, with the 
average price for this fibre, an irrigated cotton crop should leave an aver- 
age profit per hectare of at least 500 francs, with an ontlay which would 
amount to 500-600 francs. 

Oran has not generally got so good a result as Orleansville. Cotton 
growing there is much less developed, although the conditions for cotton 
production obtaining there are as good or even better than at the latter 
place. This state of affairs is mostly due to the fact that as the ginning 
and sale of the cotton are not organised industrially and commercially, the 
producer finds no marketing facilities. 

The problem shows in another light in western Morocco. Thjs is the 
region in French North Africa best provided with water and cotton lands, 
but its agricultural evolution is backward and its organisation, economics 
and colonisation are much less developed than in Algeria. Its wealth of wa- 
ter power has still to be harnessed. All these conditions remove cotton 
growing on any great scale to a period well in the future. With the rapid 
advance in its development its economic conditions are being transformed 
quickly and completely, so that it can scarcely be foreseen what they will 
be in a few years, and consequently what the interest will l>e for the pro- 
ducer to grow cotton in districts suitable to raise other crops. In the Sherif 
Empire cotton can be grown on the Triffa plain, a large part of the wide 
valleys of the Wadi Sebu and certain of its tributaries, various districts on the 
Wadi Um er Rbia, in the Hanz of Marrakech, in the Shrarna country . in the 
centres near the coast (Sale, Azemmur) and a large part of the Sus. 

In order to increase the cotton growing area, the following requirements 
exist at present : - - in Tunis, especially theh arnessing ol the water * in Alge- 
ria, facilities to the producer for preparing and selling his crop so that this 
crop is no more difficult to manage than other crops which could be grown 
on the same ground ; in Morocco, more complete economic institutions, 
better methods of cultivation and a system of irrigation. 

In the whole of North Africa an energetic driving force is needed, su- 
stained effort and that will to succeed which at Orleansville has overcome 
all obstacles. It should be remembrered that in the regions best suited to 
the production of Jumel cotton, such as Kgypt and the south west of the 
United States, several years of persistent work were necessary before .suc- 
cess was attained. 

Should the French consumption of Jumel cotton go up, it is probable 
[UM] 



FIBRE CROPS 1139 


that the North African crop, even if extended to the maximum, will always 
remain insufficient to meet it. In spite of the great French requirements in 
short staple cotton the growing of these varieties will have to be left to 
other French colonies, and Egyptian varieties will have to be specialised 
in ; it may even be that cotton growing in North Africa can be only transi- 
tory, having to give place to richer and more costly crops. This colony 
nevertheless will have helped to supply raw material for French industry, 
until other French colonies, which will become more suited economically to 
growing, this crop, may be able to take its place. 

1139 - An Improved Type of Cotton for the South of British India. — kottur, g. t, 

(Cotton Supervisor, Southern Division, Bombay Presidency), in The Agricultural Journal 

of India , Vol. XIV, Part. I, pp 165-167. 1 pi. Calcutta-I^ondon, Jan., 1919. 

Cotton is the most important crop in the black soil tract of the Southern 
Maratha Country (Dekkan) and covers a very large area in the districts of 
Dharwar, Belgatim, and Bijapur of the Bombay Presidency. The adjoining 
cotton-growing areas in the Madras Presidency and in the Native States of 
Kolhapur, Miraj, Sangli, Hyderabad, and Mysore present similar physical 
features and grow the same variety of cotton. The problems for solution 
in connection with cotton are, therefore, the same for the whole of this tract. 

Except for a small area under Dharwar- American cotton, the whole 
of this tract grows a variety of Gossypiutn herhaceitm , known in the local 
vernacular as jowart-hattt. It is botanicallv identical with Broach cotton, 
but agriculturally it differs in many points. It is a late sown cotton produc- 
ing seedy kapas only % of which is lint. The latter reaches the spinners 
under the name of Kumpta cotton, which ranks high in the list of long-staple 
desi cottons. In India there are few long-staple cottons and these are in 
danger of being ousted by short-staple varieties. In the Southern Maratha 
Country, however, conditions are unfavourable to tilt growth of short- 
stapled varieties, and the tract is recognised as essentially a long-staple tract. 
Attempts to introduce other long staple ccttons were made and cross-fer- 
tilisation also was tried, but without success. Selection from the local 
variety jowari hatti was therefore the only sure method left. 

What are the characteristics of the local jowan hatti cotton ? It is sown 
in August-September and is ready for the first picking by February -March. 
It is a stunted plant with a small average outturn of kapas per acre and a 
low ginning j^rcentage (25 %). The average outturn of kapas is taken at 
320 lb. per acre giving 80 lb. of lint. The staple, though long, is uneven 
and often weak. These defects gave an indication as to the directions in 
which improvement was indicated. 

A study of the local cotton shows there are two distinct types to be 
found, the erect type and the bushy type. The erect type is characterised 
by the meagre development of limbs and vegetative branches and the strong 
development of fruiting branches. Continued ^field tests have shown the 
superiority in yield of this erect type, and by selection a plant has been got 
which yields 12 % more kapas than the local unselected cotton ; a kapas 
which yields 12 % more lint than the local kapas , and lint which is valued 
at 5 % more than the best Kumpta cotton. 
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It is proposed to multiply and distribute seed of this improved type, and 
it is believed by this means the economic condition of the cotton growers 
will be materially improved and the spinning value of the Kumpta cotton 
will be enhanced. f 

1140 - Study on the African “Da” Hemp (Hibiscus cannabinus); its Value 

for Paper Making . — Heim, V , Matrod, I,., and Moreau, F., in Bulletin de V Office 

Colontal , Year XII, No. 136, pp. 247-258, bibliography of 14 works, and No. 137, pp. 

321-341, 2 pi , Pans-Melun, Apr. and May 1919. 

The writers studied Da of the Soudan district ( ~ hemp leaved ketmie = 
Guinea hemp = Hibiscus cannabmus) of the Malvaceae family, which grows 
wild apparently in various parts of West Africa, and of which there exist 
several forms cultivated in the Niger and Bani valleys which are doubtless 
identical varieties with those defined by the botanists of British India. They 
show its geographical distribution and vernacular names in the various 
regions where it grows, the varieties in the Niger valley and in Indi#, and 
cropping conditions in the Niger valley (cultivation, harvesting, retting 
and yields). 

In West Africa as in Biitish India, Da is a fibrous cultivated plant which, 
which, alter cotton, is most used locally for purposes w hicli the winters de- 
scribe in detail. In spite of the large local consumption, m H)j^Upper 
Senegal-Nigeria exported 5 % tons of fibre Investigations have shown 
that about the same period buyers could be found lor important quantities 
of Da at 50 to 100 francs per kilogram c i f, according to quality, a slight 
extra payment being gi\en for Da grown on dry ground. The export of 
Da provides a material profit, seeing that the prices in force in the Niger 
and Bani production centres before the war were from 15 to 20 francs in 
years of normal crops. 

Ore hundred kg. oi dry l)a stem 1 yield 18 to 20 kg. of fibre. In addition 
the central cylindei of the stem, wh th is left over after letting, yields 36 
to 38 kg of paper cellulose. The seed, ot wdiich 700 to 1000 kg. are obtained 
for e\ory Ion of dry fibre, lias been shown on close investigation to contain 
1 7 to 2<' % of an oil suitable for food and soap manufacture. The residue 
of oilcake is also of inteiest us a cattle food and as a manure, on account 
of its nitrogen content. 

The writers studied Da at the “ Laboratoire general des reductions 
colonial! s” in regard to its value tor paper making, and the following are 
their conclusions - - 

(1) Chemical analysis of Da fibre 1 show's a content of 70 % of fairly 
pure cellulose and 28 °J, of a lignin along with mineral matter and wax in 
small quantities 

(2) Technical trials burned a diminution in the theoretical yield to 
55 % of so-called paper cellulose, <n a loss of about 15 %. These tests gave 
a rough papei, ver\ white, of good appearance, of medium firmness, fairly 
porcus and with satisfactory resistance to pulling, tearing and rubbing. 
This yield is practicalh the sani^ as is git generally with fibres, W'hich va- 
ries from 50 to 70% according to the purity of the product in question. 
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(3) This favourable impression is confirmed by the micrographic study 
of the pulp : the fibres, which the different treatments have neither swelled 
up nor deformed, appear to have the suppleness and solidity necessary for 
the preparation of a good paper pulp, white their felting power (o 008), 
very satisfactory, classes them with bamboo, jute and even alfa grass. 

(4) Chemical determinations made on the pulp showed that the fibre, 
purified by previous retting, more or less coarse, it is true, nevertheless 
requires a fairly strong treatment on account of the resistenee of its lignin 
constituent to the chemical reagents. 

The impression left by all the laboratory tests is therefore quite in fav- 
our of the use of Da fibre for paper-making, and it is to be hoped that in- 
dustrial application, using a laige bulk of the material, w ill finally bear out 
the initial research. Fiom an economic pe nt of view, however, it would not 
pay to extract cellulose from I)a fibre, since fur more lemunerativr openings 
are available in Tope making and spinning 

Htnce it appears that the only u^e will be 

(a) bather of the whole plant gr«*wn for its oilseeds, which yield 20% 
of an oil suitable for food or soap making. 

(b) Or of the waste combings ol the fibre used along with jute in the 
manufacture of fibre, cording, sacking, etc 

(c) Or of the residue'- and waste of manufactuud material — old 
sacks, old cording, etc. — when this textile will l>e used in quantity in 
French industry. 

Under these conditions, provided a sufficient and regular supply weie 
forthcoming Da would be an interesting source of raw material for the paper- 
making iudustrv 

1 14 1 - Growing of Sisal Hemp in Sicily. - \\ iutaxer, a 1 s , u Ooiutttno d % btudt ed 
Inforrnastom del R Giardmu lolomale dt Palermo , Vol IV, Nos vi» PP I35-J54* 2 figs. 
Palermo, igig 

Several writers have declared that m sal hemp (Agave s iwhna) can be 
grown in Sicily, but it cannot be said that theie has been a complete series of 
practical trials, from planting to pieparation of the products at the factory 
and their delivery on the quay for export, which could give this opinion the 
indisputable backing of fact However this may be, what has been done 
up to the present and the knowledge oi Sicilian conditions permit the esti- 
mate that the sisal hemp industry is above all possible and profitable 011 the 
uncultivated and arid lands. The writei was the first, after several years, 
to try the crop on a large scale, with young plants supplied to him by Ihe 
‘ R. Giardino coloniale ” of Palermo, in the island of San Pantaleo near 
Marsala, and then in the Marsala district. The date at w r hich A. usahna 
was introduced into the Palermo Colonial Gardens is unknown. I,ater on, the 
writer obtained other plants from different localities near Palermo and finallv 
a thousand living plants from the colony of Krvthrea, so that at present he 
has about 50 oot plants already big, besides these in his nurseries. 

The writer advises planting in squares at two yard distances and on 
well worked land. The first year hoeing is necessary, and irrigating a few 
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times is very beneficial. The second year moderate irrigating is also useful 
(too much would rot the roots,, and then hoeing will be all that is required. 
In the island of San Pantaleo the plants came up slowly the first 2 years 
but, once above the ground, they grew rapidly, so that in the 4th year the 
leaves were an average length of 4 ft. 3 in. and in the 5th year about 4 ft. 11 in., 
which would appear to be the maximum length in Sicily. Flowering began 
the 7th year, which shows the life of A. stsalana is from 7 to 9 years, while 
on more arid land it would probably be 9 to 12 or 13 years. The annual 
yield is 25 to 30 leaves per plant. With a yield of 25 leaves per plant per 
annum, at pre-war cost of labour and at a selling price of 30 pounds sterling 
per ton (at par), the writer estimates the profit from this crop at 
250 lire (£10 at par) per hectare (2 y 2 acres approx), The quality of 
Sicilian fibre appears to be excellent. 

Trials at growing A. sisahna have been made in several parts of the 
island, apparently with satsfactory results in the coastal belt but poor in 
the interior, at a certain altitude (it seems undesirable to go above about roo 
metres in altitude, though the plant grows at higher levels, even in Ligurian 
gardens). Hail on the island does not damage the leaves, and the occasional 
slight frosts cause only little or no loss. On the other hand, the young 
tender leaves have a terrible enemy in the common snail, which is captured 
by hand. ^ 

Before the war, the machinery for extracting the fibre of sisal hemp 
came from abroad but n >w a patented fibre-extractor is made in Palermo at 
the works of the engineer Fileccia Since some time back in Krythrea, the 
machine invented and made by M Santi Raftacle of Asmara has been in 
use, and seems to work well, while it does not cost much 

1142 - Bowstring Hemp (Sansevfera) and its Industrial Applications. ~ Mahb, 

U E , m BolUttino di Studi e Informiz om del R <tiardino( aloniale di Palermo, X ol IV, 

N’os * i, pp 163 iS2, bibhogr of 8 vorks Palermo, 1010 

I p to the present over 70 species of Sansevieta ha\e been descrilied 
(the writer vnes the list ot them and names their habitat) olmost all 
utilisable for their fibre Several are already grown on a laige ^eale , others, 
grown experimentally, ha\e gi\en results that lead to the hope they mav 
be multiplied and widely distributed In iqcj (G£r6mE, I. and I.abrov, 
O , Sur la collection de Sanseviera des Serrcs du Museum, Bulletin du 
Museum d’Histoire Naturelle , Vol IX, p. 167 Paris, 1903) 21 species of 
Sanseviera were growing at the Museum of Natural History in Paris, in 
1915 (Brown, N R, Sanseviera, A Monograph of all the Known Species, 
Royal Botanu Gardens , Kew, Bulletin of Miscellaneous Inf op matron , p. 185, 
1915) at the Botanic Gardens at Kew, England, there were 43 species 
growing. 

It was first thought to utilise in industry the natural reserves found 
especially in Africa, but this idea had to be given up for many localities, 
either because the reserves were far from easily accessible places, or on 
account of the small number of plants growing closely, etc. However, better 
results have been got by growing the plants, as they easily adapt themselves 
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(as do all the species) to different climates, are not exacting, resist 
drought, etc., multiply easily (by sowing, planting slips, fragments of 
rhizomes and even pieces of leaves), develop rapidly (much more rapidly 
than Agave), etc. 

In the Italian colonies there are also several species of Sanseviera. In 
Erythrea there grow plentifully 5. abyssinica N. E. Brown (= S. gumeensis 
Schweinf., not Wild) ; S. Ehrenbergii Schweinf. ; S. Erythraeae Mat. 
(= S. cylindrica Schweinf., not Bojer). In Italian Somaliland (Benadir) 
there are many varieties : — S. abyssinica N. E. Brown ; S. conspicua 
N. E. Brown ; S. Ehrenbergii Schweinf. ; S. Powelli N. E. Brown ; S', rorida 
I<anz ; and some other species not yet identified. 

The Erythrean species were experimented with by Baedrati, who re- 
marked the good quality of the fibre and the ease with which it could be 
extracted. The cost of cutting and transporting the wild plants to the 
factory is so high that it is better to cultivate them.. It is proposed 
as suitable fer the Argkezana valley, where there is a railway and where 
Sanseviera is already abundant. 

In view of their geographical distribution, it seems that several species 
of Sanseviera could be grown with success in Sicily for industrial purposes. 
The Botanic Gardens of Palermo grows the following species, which are quite 
resistant in the open without shade . - - S. Dawei Stapf. ; 5. Perrotii Warb.; 
S. rorida Lanz ; and several other species as yet not identified. 
The author advise^ experimenting for Sicily, south Italy and Tibia with 
the species which penetrate most towards South Africa (angustt flora ; 
bradeata ; cylindrica ; deserti ; grandis ; longi flora ; patula ; Pearsonh ; 
rhodesiana ; Stuckvi ; subsbicata ; sulcata ; 1 humbergn , thvrsiflor i), with 
those which grow on the high mountains of tropical Africa (Volhcnsit), etc. 

1143 - The ” Luc binh ” Plant, utilisable as a Textile and foi Paper Making, in 
the Far East, see No 1199 oi this A\ 1 icu 

1144 - Bamboos at Tonkin, used In Paper Manufacture. — Chivaiihr, Arc, m 
the Bulletin azncols de Vlnstitul ^ctentt/iqu* de Sat 'on Year I, No C>, pp iHS 190. 
Saigon, June, 1919 

The manufacture of paper has given rise to a very interesting industry 
in Tonkin. This industr\ is ot especial interest as it utilises a raw ma- 
terial very abundant in Indo-China, namely, bamboos. But the production 
is unlimited, and henceforth it i- necessary to consider the industry as 
a whole, the storage, and the export trade, before dealing with still larger 
quantities. Two paper mills, one at Dapeau, the othei at Yietri, have 
been working for the last two vears, and the former will in a short 
time be capable of producing 150 tons of paper per month, and the 
latter, 250 tons. 

The author (Director of the " Institut Scientifique de Saigon, Luchin- 
chine") wished to discover the species chiefly employed, and his collaborator, 
M. F. Fuvi'RY, took the matter in hand some months ago. The plants, 
which it has not been posdble to identify scientifically, through lack of 
botanical materials, are found chiefly in tropical and sub-tropical regions, 
and are very numerous. 
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II44 FIBRE CROPS — PLANTS YIELDING uH,S — SUGAR CROPS 

In igi3, according to the monograph by E. G. Camus, the npmbex of 
recognised species exceeded 485 ; in 1896, J. S. Gambi,k described 180 - 
species indigenous to India only. 

In Indo-China, apart from certain species studied by Balansa, very 
little is yet known. Until now, only lists of local popular names have been 
made which unfortunately have no documentary value. M. Camus enume- 
rates 30 species, classified botanically, and which are found in lndo-China 
or in the neighbouring countries, but these are dealt with very briefly, 
and their number will some day probably be tripled or quadrupled. These 
studies were interrupted by the death of M. Camus, and the author has 
applied himself to the investigation of Indo Chinese bamboos. Unfortu- 
nately, owing to the scarcity of bamboo-flowers, the information has been 
difficult to collect. With regard to utilisation for paper-making, after nn- 
merious trials many species had to be discarded, particularly spiny 
b. mboo\ those with ^olid culms (males), those with closely-set, well- 
developed node , and dwarf species. 

Accotding to M. Klepry, only varieties that are hollow* and with long 
internodes can be utilised tor paper manufacture. These are called by Eu- 
ropeans female bamboos and by the Aimamites, “ Nun The male 
bamboos have too many nodes and are too solid. 

Three species are emplo)ed at the Vietri mill: -- % 

1) “Xu-a-dai” — Large ctilmed, very thick; this is rarely 
used as the price is high and the natives use it for other purposes ; the cost 
is Si. 50 per 100 kg. 

(2) “ Xu-a-bay " - Of average hollowness; the variety chiefly em- 
ployed and of best value ; the cost is 8c. 65 per 100 kg; the natives sell the 
bamboo in bundles of 7 (7 - " bay ” locally, hence, the popular name). 

(3) “ Xu-a-tep ” — Small culmed, well set, maximum diameter 
2 cm Cost 80.20 per 100 kg. 

All these species grow in fairly large quantities in the neighbourhood 
of Fleuve Rouge and its tributaries, in the provinces of Tuy en-Quang 
and of Xui-bay. This authoi thinks that they belong to the genus Bam- 
bitsa and Dcndm damns. 

Transport is effected by means of the " sampan" to the Vietri mill, 
which is situated on the river bank. 

It is evident that these wild species will become more and more rare if 
they are used indefinitely without taking stops towatds reproduction. 

A biological study should be made as soon as possible, to discover 
how they can be reproduced and the type of soil and treatment best 
adapted to then growth. 

1145 - African “Da” Hemp (Hibiscus cannabinus ) as an Oil-producing Plant. 

— See No i r jo of this Rn iew. 

1 140 - Possibilities of Growing SugarCane in Morocco.— rigotard, i«. , in journal 

d'AvricuUure Pratique, Year LXXXIII, New-Series, Vol. XXXII, No jo, pp. 591-502. 

Paris August 21, 101 «. 

Morocco appears to be a country that might be suitable for sugar-cane 
growing on a certain ^cale. As this crop has already been grown in the 
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past and climatic conditions seem favourable it is advisable that serious 
attempts should be made. The writer points ont the advantages of such a 
crop aud the useful purpose to be served by initiating trials to be carried 
out by the tanners co-operating with the official agricultural boards and 
with the agricultural experiment stations. 

1147 - Cultivation and Value of the Wormwood used In the Manufacture of Vermouth. 

— BolUttmo deW Assocuizione ttahanu ProPtanh mdicin \h,aromatiche id nitre utih, Year 
IL No. 7- PP* 97"ioo. Milan, July, 1919. 

To flavoui vermouth three species oi Aitmisia are used, along with 
many other substance* : mountain wormwood (/I. vallesiacd ), small worm- 
wood ( A . ponttca), and commou wormwood {A. Absinthium). The 
quantities of flower cymes absorbed annually by the Italian vermouth 
industry are, respectively for the 3 species * 3 to \ tons, 8 tons, 20-30 tons. 

The A. vallestdia grows on the dry slopes of the central part of the 
Aosta Valley, at 600-1000 metres, and in Switzerland in the Valais district. 
Indiscriminate picking has caused it almost to disappear from Italy. 
It is grown from seed , the fruit sets at the end of October and the fallen 
seeds germinate on the spot the following spring. Hence, once sown, 
plants continue to grow for several years 

A pontica is native to central and western Europe and the Caucasus. 
It is perennial. In Italy it is at present gtown to .a slight extent every- 
where but not in sufficient quantities tor the country's consumption. It 
grows on all soils both on the mountains and on the plains It is propa- 
gated by stocks, in lines, and benefits greatly by manuring 

.4 Absinthium u. most used but also ot lowest rank. It is fairly com- 
mon in the mountainous districts all over Italy, even above 15UO metics. 
It succeeds well rn light soil exposed to the sun, and is propagated by seed- 
ing and still better by suckers in spring The seed keep, l+s germinating 
power for years The plant is perennial, but should be piotected from the 
rigouis or u inter 

In addition, A. v } d<>am is common :ii Ttaly, glowing wild everywhere 
and largely used in popular medicines, 4 . muntima occurs all over Italy, 
especially in Tuscany. These aie exported to France and used there to 
denature cattle salt, making it more apprising 

1148 - Opium Poppy Cultivation Experiments in the Colonial Gardens at Palermo. 

— I4AZZA&0, C , iu BolUUitw dt 5 tudt ed Inform mom del R Gtardino colonu It di Palermo , 
Vol. IV, Nos. 3-4, pp. 219-221. Palermo, 1919. 

A trial plot of Papaver semmferum was made iu 1917 and 1918 for^the 
production of opium, in the Palermo Colonial Gardens. Three seeding^ 
were carried ont in 1917, — on October 15, November 15 and Decem- 
ber 15. Flowering took place on April, 14* 24 and 30 respectively. Tap- 
ping wa« started 10 days after flowering, in the afternoons, and latex was 
collected in the mornings at sunrise. On the average about 1 kg. of opium 
was obtained from every 10.91 ares. Outwardly the opium appeared to 
be of good quality and contained 13.7 % morphine. It was therefore 
very rich in alkaloid, as the opiums ox Smyrna and Constantinople contain 
8 to 12 %, while those of Persia, Egypt, India, etc. contain still less, 
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XX49 - Competition of Mexican Cinchona Bark. — u Rtvista agricola, vol rv.No*. 

5 and 6, p. 223. Mexico, May i, 1919. 

Analyses, made by Prof. V. Castellanos Quinteros, of samples of bark 
of red cinchona collected in Cordoba (State of Vera Cruz), gave the follow- 
ing results, in % : Total alkaloids 5.133, including : quinine 2.108 dncho- 
nidin 0.060, quinidine 0.015, cinckonin 1.912, unestimated alkaloids 1.037* 
These barks were not gathered at the period when they are richest in alka- 
loids, viz, shortly before flowering time. Hence the Mexican product 
surpasses all the more the South American, which contains 4 to 5 ^/alka- 
loids, and it bears comparison with grey cinchona, which contains 5-6 %. 

1150 - Growing of Digitalis {Digitalis purpurea ). — koch, and Russell 

Butler, J., in American Journal of Pharmacy , Vol. XC 1 , p. 211, 1919; summarised 

in Journal de Pharmacte et de Chimte , Year III, Series 7 , Vol. XV, No. 3, pp. 91-92. 

Paris, August i, 191Q 

The blotting paper method gives good results in determining the vi- 
tality of digitalis seeds. To obtain digitalis plants under glass, the most 
economic method consists in sowing the seed directly in small pots ; 
when the plants arc 2 inches high, 3 or 5 plants are left per pot and let 
grow several weeks before transplanting to the open. 

Inorganic fertilisers increase the yield of digitalis on clay soils. The 
fertiliser giving the best result was a complete one containing 10 Ufa. carbo- 
nate of lime, 8 kg. mono-calcium phosphate, 4 kg. sulphate of potash, 0 kg. 
nitrate ol soda, t kg. sulphate of magnesia. 

Nitrate of soda appears to be the most active constituent. For crops 
on sandy soil, mono-basic phosphate of lime is the fertiliser necessary 
Neither sulphate of magnesia nor ferrous sulphate appear to increase the 
growth of digitalis, though the former may intensify the action of the di- 
gitalis 


1 15 1 - The Insecticidal Properties of Py rethrum einerariaefolium grown at 
Florence compared with those of other Asteraoeae.—PAssERiNi,N.inNf<(7vo(;«of. 

nale boiantco italiano »*, Vol. XXVI, No. 1, pp. 30-45. Sancasclano Val di Pesa, Jan., 1919. 

During the last few years the growing of feverfew (Pyrethrum cinera- 
naelolintn ) has been tried in several parts of Italy. The results have 
generally been good as to the growt hof the plant and production of flower 
heads, but the insecticidal properties of the powder made from these have 
still to he confirmed. 

At Florence, the feverfew grew as luxuriantly in the deep cool soil of 
the plain (Botanic Garden of the Forestry Institute), as in limy, very dry 
and hilly soil (Orchard of the Scandicci Agricultural Institute). The 
flower heads (still at the button stage) used by the writer were from the For- 
estry Institute's crop. They were ground down, sifted and kept in 
glass vessels. The other aster flowers tried at the same time were treated 
in the same manner. The kinds of insects used in the inquiry were : — the 
common fly (Musca domestica ), dog flea (Ctenocephalm cants) and the 
workers of a common species of ant (Crematogaster scuteUaris). Five or 
ten insects of each species were put in of zou cc. flasks; in each flask 

[II4NU1] 



AROMATIC, NARCOTIC AND MRDXCXNAI* PLANTS II47 


i decigram of powder was poured, slowly shaken up and kept under ob- 
servation. 

It was found that, of the Asteraceae tried, none equalled the feverfew 
(P. oilier ariaefolium), l>oth as regards intensity and rapidity of action. It 
is not only the flower heads of this plant which are effective against the 3 
species of insects used, but also in less degree the leaves, stems and roots, 
the last being rather less effective than the others. The flowers, lea\ es, 
steins and roots of this plant, provided they are reduced to a fine powder, 
infallibly kill the insects chosen f or the experiment ; the difference is in 
the time required. 

Among the Italian Asteraceae’ the following, in order of decreasing effi- 
ciency, had a fairly marked effect : P. Achilleae , P. Parthenium and P. 
corymbosum . 

Dog fleas are destroyed, in a longer time, by the powder of the flowers 
of Chrysanthemum Myconis, Anthemis tin do ri a, i . Cota, Matricaria Cha- 
momilla and Santolma Chamaecyparissus. On the ether hand these pow- 
ders have no effect on flies. Of the Cremotogaster , some are also inactive, 
while others are of slight efficiency. The action of Puli can a dysenterica 
was uncertain. 

Powders of Chrysanthemum indteum (flowers and leaves), Aster tripo) 
hum, A . Linosyris, Inula viscosa and Ihnncia tuberosu (flowers and roots- 
are quite inactive (1). 

(1) In the A mertcan Journal of Pharm icy, Vol. XCI, pp 2S and qi , nuo, Mr R C.Roarth 
gives a list of 1 80 plant? which, according to the authors from whom he collected his in- 
formation, possess insecticidal properties. Some of the commonest, arranged in alphabetical 
order, are the following • Atlanlhus glandulosa : caterpillars crawling up this tree soon fall off 
paralysed and die — Amanita mu scoria used for several centuries agair t flies — Anthemts 
Cotula and A. nobilts . the flower heads dried and powdered possess projx.*rties similar to those 
of feverfew: Delphinium Consoltda an alcoholic tincture of the seed has been successfully 
used against lice — /). Slaphystv rut - Pliny mentions the use of powder made of its seeds against 
lice — Eucalyptus Olobuus . the branches dear houses of mosquitos — Euonymus curopacus 
and E atropurpureus . the seeds are used against liei — Juglans nigra a decoction of leaves 
applied to the hides of horses and other animals protects them from fly and other insect stings; 
the same decoction sprayed on cottou plant leaves protects them from being eaten by insects — 
Ltnara vul ’arts : the juice of the plant mixed with milk gives a liquid fatal to flies — Linum 
usitattssimum : linseed oil, applied to the °kin, kills all parasites — Ly coper don Uovista : 
when ripe is used in England to stupify bees — Lycopersicon esculentum : the leaves, placed 
around fruit trees, keep insects away — Lystmachia nummularta : an infusion in the oil 
of leaves and flowers destroys insects and larvae infesting granaries — Nertum Oleander : the 
bark is used to destroy rats aird insects — Ntcotiana Tabu cum : the extract is well known as an 
insectidde — Rhinanthus Crtsia-g tilt : regarded as insecticide - - Ricinius communis : the leaves* 
contain a substance fatal to flics oud other insects — Rosmarinus officinalis : the branches keep 
moths from clothes — Sambucus nigra : the leaves kill several species of insect pests — Tamu 
communis : the root powdered has been recommended for destroying lice on childrens* heads — 
Tanacetum vulture : the flowers have a stupifying effect on insects: in the north of England 
tansy powder is sold os a substitute for feverfew powder — Tropaeolum majus : planted near 
apple trees, it prevents parasites from attacking them — Veratrum album and V. virtde: the 
rhizomes and roots when pulverised are used as an insectidde — Journal de Pharmacie et dr 
Chimie, Year III, Series 7, Vol. 19. No. 3, pp. 309-311* May 1919 (£<*.) 
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and earlier ripening. Husmann also believes that grafting increases fruit- 
fulness, the temporary obstruction seeming to have the effect upon the 
graft of making it produce more and finer fruit than on its own roots. 

The author, considering the matter to be worthy of investigation, 
undertook experiments to throw light on the problem, in his plantations 
at Nasik (Bombay Presidency) 

Only four varieties of grapes are grown at Nasik : — Bhokari, a good 
cropper, much in favour and largely grown, Fakari, Sahibi and Hafsi or 
Kali, very vigorous growers, producing abundant foliage, but very shy bear- 
ers, less widely grown and with few vines in a plantation, though these 
varieties are decidedly superior. If grafting produced increased fruitful- 
ness the problem, according to the author, was to ascertain whether some 
of these shy bearers could be made to yield more and better fruit by graft- 
ing them on other stock. 

The authoi thought that Bhokari, being very prolific, might exert a 
favourable influence upon the scion. Also as Takari, Saliibi and Kali are 
very vigorous growers, producing abundant foliage — perhaps at the ex- 
pense of fruit — he thought he should be able to check this habit of vigorouS* 
growth by selecting a stock wdiich was a moderate grower by habit, such as 
Bhokari. On these considerations he made experiments using Bhokari 
as stock. ^ 

From these experiments it appears that grafting the grape-vine does 
increase fruitfulness. The grafts give larger and closely set bunches. In some 
bunches the beiines attain normal size, while in others they are undersized. 
The qualitx of the fruit is not changed appieciablv. The experiments were 
not conducted on a large enough scale to support the assertion, as a general 
proposition, that grafting produces friutfuiness, but 4 he indications are 
that it does produce increased fruitfulness. More experimental work is 
necessary to establish the facts and the author intends to continue such 
work next season 


1157 - Italian Varieties Of Chestnuts. — Vigiani, D , in Lc Staxiont spcnmerUalt atirutte 
tiahane , Vol. 1,11, Nos 5-6, pp 266-277. Modena, 1919 

The author observed that the chestnut tree could be greatly improved 
by systematic selection, whereas local types exclusively are multiplied per- 
sistently. For selection work it is of advantage to be able to have an exact 
and sufficient classification After summarising and criticising those of Tri- 
cavp, Fvssirini, Comklu, Bacj.ioni, Ricct, and IvAViun, and noting 
that the fruiting \ arieties may be divided into 4 groups . — 1) for the 
production of first class chestnuts (early and late) ; 2) for ordinary consump- 
tion (commercial) j) for flour (of large yield) , 4) for farm stock feeding ; the 
author gives his classification based on the form of the fruit, as follows : — 


Group I: Ovai nut. (greater length than ( Sectton 1 : Hat base < e 8 marro “)- 

breadth). / Section i : Conical apex (c. g Gross ala). 

GROUP n: 'sounded nuts (3 dimensions ( Stchon 3 ; «■* a P« (*• *• iucdchente). 

*^ ua ^ ( Sectton 4 : Conical apex (e. g. Raggiolana). 
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Group III : Oblong nuts (depth greater than 
length, not counting the remains 
of the style. 


Section 5 : Rigid and sharp apex (e. g. Do- 
mestica). 

Siction 6: Rounded apex (e. g. Pistolese). 


In this way the 74 Italian varieties of chestnuts would be classified 
as under: 

Group I : Ovm, Chestnuts. 

Section 1 : Flat-apex nuts ; — 

1. Marrone (Casentino) ; 2. Carrarese (Pistoia and Lucca Appenni- 
nes) ; 3. Marrone Pazzo (Monte Amiata) ; 4. Sarvaiet (Mondovi) ; 
5. Frattoua (Mondovi) ; 6. Ciria (Piedmont) ; 7. Rossarina (Mondovi) ; 
8 . Marrone di Antrodoco (Prov. of Aquila) ; 9. Ruena (Mondovi) ; 
10. Spina lunga (Mondovi) ; 11. Gentile Colombo (Cuneo) ; 12. Gentile 
Verdais (Mondovi) ; 13. Marrone di Garoglio (Cuneo) ; 14. Neiranda 
(Turin) : 15. Rossola (Bologna-Pistoia) ; 16. Fragonese (Casentino) ; 17. Mar- 
rone fiorentino (Monti Cimini) ; 18. Pdosello (Monti Cimini) ; 19 Lojola 
(Porretta-Lizzano) ; 20. Biancarina (Bologna). 

Section 2 : Comical-apex nuts : 

21. Grossaia (Lucca-Pistoia) ; 22. Pastinese (Pistoia, Monte Amiata, 
Lucca, Romagna) ; 23. Vitarina (Montagna Cotronese) ; 2.4 Pastorese 
(Montagna Cortonese) ; 25. Brandiglianp (Pistoia) ; 26. Patac (Upper Val- 
ley of Ellero) ; 27. Bastera (Mondovi) ; 28. Giapa^tra (Piedmont) ; 
29. Nari (Mondovi); 30. Crovi (Cuneo); 31. Gentil nero (Mondovi); 
32. Gentil rosso (Mondovi) ; 33. Marrone di Chiusa Pesio (Maritime Alps) ; 
34. Riare (Cuneo) ; 35. Grossolana (Granaglione). 

Group II: Rottnpi;i> Chestnuts. 

Section 3 : Hat-ape a nuts : 

36. Mogliana (Pistoia) ; 37. Luccicliente (Monte Amiata) ; 38. Giug- 
giolana (Mugello) ; 39. Luciani (Monti Cimini) ; 40. Lizzanese (Roma- 
gna) ; 41. Pelose (Mondovi; ; 42. Ballotta (Tuscan Appenines\ ; 43. San- 
martine (Tuscan Appenmm^); 44. Cornere (Cuneo); 45. Sarvai di Buia 
(Mondovi) ; 46. Gabbiana (Mondovi) ; 47. Cite (Turin) ; 48. Morettina 
(Civitella di Forli) ; 49. Selvatica Marronata (Casigna Romagna). 

Sectim 4 : Conical-apex nuts : — 

50. Reggiolana (Casentino, Mugello, Romagna) ; 51. Roggiolano (Mon- 
tagna Cortonese) ; 52. Culabianca (Piancastagnaio- Amiata) ; 53. Lucehesc 
(Piancastagnaio Amiata) ; 54. Bastardo rosso (ftjonte Amiata) ; 55. Roma- 
gnolo ^(Pistoia) ; 56. Buttala (Mondovi) ; 57. Ceppa (Emilia) ; 58. Marrone di 
Napoli; 59. Biancola (Bologna); 60. Borgarola (Emilia); 61. Bustana (E- 
milia) ; 62. Bastarda (Emilia) ; 63. Nerattina (Emilia) ; 64. Pelosa (Emilia) ; 
65. Moretta (Emilia). 

Section : 5 Rigid and sharp-apex nuts : — 

66. Domestica (Monte Amiata) ; 67. Frombola (Emilia-Pistoia) ; 
68. Rossa (Upper Valley of Tanaro, Mondovi) ; 69. Fusera (Mondovi) ; 
70. Borga (Mondovi) ; 71. Oaggia (Mondovi) ; 72. Spicchio d'Aglio (Mon- 
dovi) ; 73. Primaticcia (Mondovi). 
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in conversion at 33 \\ per cent., it would give a total of 865 000 000 s. feet 
for 8 years, or an annual average total consumption of 108 000 000 super- 
ficial feet (approximately) 

If the rate of consumption is maintained at this average, and if the 
rem lining supplies ot white pine are all available for milling, they will last 
another nine years Even if the consumption is taken at the estimate sup- 
plies In the Lands D apartment - viz , 92 000 000 superficial feet — the 
white -pine reserves will be exhausted m a little over 10 years The posi- 
tion is, thereiore serious and the dairying industry is justified in focussing 
attention on a matter that so vitally affects its interests 

The following recommandations have been submitted to the Govern- 
ment . — 

1) Hut the Omrneincut should determine without dtlaj what its politj in rtgird 
to forestry guierallv is to be, as is it impracticable to pursue m regard to white pine a po- 
licy different from thtt applied to the other timbers of New Zealand If the Govern- 
ment determine s up in a p dicy of seientific conservation and afforestation, a course whieh 
the Boaid strongly recommends, no time should be lost in giving effect to such decision Un- 
til the Government s decision be irnved at, is is rccomnu nded th it the various Commissioners 
of Crown lands should meet perio lically and decide on a polny to be pursuit in regard 
to leading, or witholding from sale or lease the ramming blocks of timbt r on Crown land®. 

a) Thai the Dun Division of the Agricult ur ll Department be icquestet to make ex- 
haustive tests with various nitivc and impoited woods with a view to determining their suit- 
ability us substitutes for white pine butter boxes 

3) Thu a bonus be offered for a suitiblc substitute manufaetuied at reasonable price 
l) That all differential treatmc nt of white pine m the matter of freights on railways 
should be removed This would mean an increase in the freight latcs now paid on white pine 
5) Thai, the Austi iliau Government be approached with a view to re inangcment of its 
impoit duties on New Zealand timbers, in ordci that the diffeiential treatment accorded 
to white pine shoulel be removed and other New Zealand timb< rs be placed on an equality 
with it 

Further urgent representation have been made by interested par- 
ties for the absolute prohibition of the export of white-pine timber, so as 
to conserve existing supplies for New Zealand's sole use , and regulations 
hive been gizretted having for their object the control of the export 
trade, the fixing of prices for timber for local use, and the gradual diminu- 
tion of exports to prevent the depletion and utter exhaustion of the New 
Zeiland forests 

1160 - Researches on some Conifers in the Rocky Mountains, U. S. A. — suoworth, 

G H (Dendrologist), m V S Department of Agriculture Bulletin Iso 680, Contribution 
from the Forest i>crv , Profess Paper , 45 pp , n pi , 0 maps Washington, 1918 
A dendrological study of the Tamarack larch — Lain lancina (Du 
R01), Koch , westtrri Larch - Larxx occidental i\ Nuttall , alpine larch 
— lam I \<tllu Pailatoie , and other forest species of the Rocky Mount- 
auis Western hemlock — Tsitga heteiophylla (Raf) Sargent , mountain 
hemlock - JV*g*? Mertensiana (Bou^) Sargent, Douglas fir -= Pseudo - 
tsttga tautolhi fFoir) Britton , incense cedar = Libocedrus deatnens Torrey ; 
western red cuhi - Th na Rinata D Don , western vew - Tautsbw- 
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vt/olia Nuttall. The characteristics, families, forest habitat and geogra- 
phic distribution of these plants are indicated, with an analytic key to the 
genera and species. An appendix gives the publications issued on the 
subject by the U. S, Department of Agriculture. 

n6r - For the Development of the Cork Industry In Portugal. — Dtarw do Govfrno , i 

No 1 86, p. 1 5 56 Lisbon, August 26, it >18 

Decree No. 4745 oi August 20, 1918, provides tint the following 
facilities and premiums shall be allowed to factories abready existing or 
which will be set up in the future in Portugal with the intention of deve- 
loping there the a*rk itidus*r\ , while specialising in the growth of products 
having the greatest commercial value — 

Exemption from import duties oi machines and implements intended 
for cork working. 

Free grant of land belonging to the State for the installation oi facto- 
ries intended for cork working. 

Production bonus at the late of 1 to 5 miheis (>60 francs at tar) per 
ton of cork treated, to be divided* lip in proportion to the commercial \a- 
ltie of the products manufactured. 

Bonuses of merit to the concessionaires of patents for new uses tor 
cork or patents in new industries, m relation to the progress of the coik 
industry. 

Export bonuses to be fixed per ton of cork worked up, in proportion 
to the commercial value of the products exported. 

Reduction of 20 % on the rates for land and sea transport controlled 
by the {State 

Reduction of 20 % on the storage rates in the warehouses of all the 
seaports of the continent. 

1162 - Experiments in Afforestation in Morocco. — main, r, h\ Journal d' Agriculture 

pratique , Year nXXXIII, New Strie-s Vol XXXII, No 27, PP Paris \ufir 7 $ 

191 <> 

Except lor the important forest blocks near the Atlas mountains and 
even in the heart of the mountains, up to the present almost the only shrub 
vegetation known in Morocco was the Mamora and Zaers stands of cork 
trees and the forest (if it may be called so) of iron wood in the Mogadoi 
district (1). Everywhere else the Arabs on one hand and wild animals on 
the other had soon made every trace of trees disappear, and the g r eater 
part of Morocco knowm until the last few years had a characteristic denuded 
appearance. 

Since 1912 the author began, first in Chaoula and then in the Sebu dis- 
trict, to establish nurseries of various species to find ont which had a rapid 
growth and was suitable for partial afforestation. He has not been able to 
follow the trial* made in Chaouia, almost entirely on eucalyptus, but on 

(it As regards the forest resources of Morocco, especially cork oaks, etc., see R., 
April, 1919, No. + 75 . (Ed). 
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the other band he has now precise data on those earned ont m the Sebu 
region winch are bcgmmrg to get beyond the experimental stage 

The eucalyptus, chiefly on account of its lapid growth on fresh soils, 
has had first preference The author at present has round one of Ins farms- 
tics a small eucalyptus wood ol fine growth The following species have 
been tned Eucalyptus Globulus, E rostrata, E virmnalis, E amygada - 
Una , E robusta , E eitrxodora , and E> connocalvx 

The E lostrata is the one which appears to thnve far best on the banks 
of the stream where it was planted Seedmgs made m 191 j transplanted 
in 1914 gave in 1919 trees over a dozen yards high and measuring a 5 to 
-6 inches in circumference at 5 Vj ft from the ground 

2 Globulus cime on well but seems to grow more slowly Of +he E. 
robusta only some plants survived , the y are, however, of good appearance. 
F umitiahs is leprsented by a tew specimens onl>, oi much smaller girth 
at the same age There is nothing to be remarked about the others, whose 
growth is average 

The author lid not get good results with bamboos (Phyllodady^mitis, 
Bambusa macrocuUms Phyll aurta ), but he expects to make a new trial 
next autumn 

The poplai 1 Populus alba) is alnn st indigenous to Morocco, but it does not 
appear that the c pecimem studied ty the author grew very ipucklv The 
ash (/ Ydxuvis excelsior) grows well T hc Un mnd, various acacias (Aca 
eta lophantha and A flonbunda chiefly), Myopontm putum and the carob, 
all native or long acclimatised, glow admirablv without any special care 
Oi the comlers several trials were made but 111 general they werr not 
verv remarkable There is no longer trace of Sequoia sewpervirens and 
Pikus insignis , but the jumper (J uni perns virgimana' uid express K Cupre$- 
sus honzontalis) suivived well and promise to develop normally 

The writer hopes his exmiple will be followed and Morocco will be re- 
afforested as much <is possible 

1x63 Canadian Resources in PuIpWood 1 he Bo ud of in ie journal \\ 1 c (\ s\ 

No 1118, p ->42 Edition, 191^ 

According to a paper read by the Director of the Dominion Forestry 
Branch to the Technical Section of the Canadian Pulp and Paper Associa- 
tion in March, the Canadian forests, being of northern types, include a 
large pioportion of conifeis and in the forest east of the Rocky Mountains 
there is a special predominance of spruce and balsam fir This predomin- 
ance is shown from the fact that spruce and balsam hr form over mnety 
per cent of the pulp wood cut in Canada, and that they form forty-five 
per cent of the cut of lumber The species used in the making of pulp 
and paper m Canada are spruce, balsam fir, hemlock, jack pine, poplar 
and tamarack 

$f>ruu — Tht Ciuadian •-pi uc^ include tiw specie Red spruce (Ptcea rubta) , white 
spruce ( P canadiensts) , bl 1 k spruce ( P manna ) Entjelim nn spruce (P Engrtmanm) , and 
spruce (P mUhrmi ) Tht tirst three named are thi species found m Eastern Canada 
and the last two arc found m British Cohunb a 
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The black and the red spruces are found from Nova Scotia westward into Quebec almost 
to the border of Ontario and the white and the black spruces through northern Quebec, On- 
tario and the prairie provinces to the Rocky Mountain. In general, these species are not dif- 
ferentiated in the manufacture ot pulp and paper but bU ck spruce is heavier than white anp 
gives a greater yield of pulp per cord. There is marked difference between trees grown on 
well drained soils and those grown in the undrained muskegs, black spruce bring the species 
which is generally found in the latter conditions. 

Engelmann spruce resembles white spruce very closely and is differentiated mainly by 
botanical characteristics or those influenced by climate. Sitka spruce is a coast species and 
is found iu a belt exceeding thirty to forty miles in width on the Pacific Coast ot British Co- 
lumbia. It is the hugest in size of the Canadian spruces, being found up to sixty inches in 
diameter The large clear timber required tor aeroplane manufacture can best be obtaiued 
from this species and it is now being used for this purpose and muy possibly be retained lar- 
gely for such use in the iuture. 

The other spruces on well drained soils may reach twenty-four to thirty-six inches in dia- 
meter but would more generally average between ten and eighteen inches in diameter and 
from seventy to eighty feet in height. In the muskegs or poorly drained lands the diameter 
rarely exceeds nine inches. 

The spruces are particularly well adapted for pulp und paper making, the colour of the 
wood being white and the fibre a suitable length. The average length of the fibre in spruce 
is three millimetres. Spruce contains less resiu than any other conifer and such as there 
Is not in sufficient quantity to present any difficulty in the process of manufacture. 

Fir. — Balsam fir is represented in Cauada by four species ; Eastern fir ( Abus balsamea ) ; 
lowland fir ( A . grandii) ; amabilis fir (VI. amubilis) ; and mountain fir (.4. lasiocavpa). The 
first species is the only one found in Easleru Canada and its range is westward to the Yukon. 
The other specie occur only in British Columbia The eastern specie is used largely for the 
making ox pulp and paper and is now accepted generally for the puipose with spruce. The 
colour of the wood is white, the fibre leugth almost equal to that of spruce, but the resin con- 
tent is greater than in spruce and is of a more troublesome caracter. 

Hemlock. — There are two species of hemlock iu Canada ; the eastern hemlock (Tsugu ca * 
nadens i$)andthe western hemlock (T heterophylla). The former is found in eastern Canada 
but has not a far northern range. Hemlock forms only 4 to 7 per cent, of th. wood 
used for pulp making in Canada. It is, however, much more largely used in the United 
States, forming fourteen per cent of the quantity ot pulp- wood used and ranking next to 
spruce. As far as the qualities of the fibre arc concerned, hemlock is well suited for the 
making ot pulp, but the dark-coloured wood requires more intensive bleaching treatment. 
It is especially suitable for coloured wrappings 

Pine. — Jack pine ( Pinm Banksiana) in used in small quantity by pulp mills. Its rang*. 
Is the whole of the northern part of Canada, and it is generally found ou light, sandy lands. 
Its fibre is ol about the same length as that of balsam fir. It has a much larger amount of re- 
sin and so requires an alkaline treatment (sulphate process instead of the acid sulphite). It 
is very suitable for kraft papers. With the development of the practice of the chipping and 
baling of pulp wood for sale jack pine should be used much more extensively, as it can be pro- 
duced in this form in large quantities as a by-product of the sawn tie industry. 

Poplar. — Aspen poplar ( Populus tremuloides ) was the first wood used for paper making, 
but although it is perhaps the most widely spread species in Canada, it is used to a very small 
extent. The difficulty of transport owing to the wood not being readily floatable, and the 
shortness of the fibre, which affects the strength oi the paper, prevent a more extensive use 
of this wood under present conditions. 

Hardwoods . — Of the hardwoods none are at present being used in Canada for pulp 
making, and the only ones which occur in sufficient quantity to make their use a possible fac- 
tor of any importance are birch, maple and be»-ch. The wood of all of them is short-fibred, 
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however, atid It is prohibit* that thev will be lound more valuable for other use*. In the Unit- 
ed States these three species form little over 1 per cent of the total wood consumed for the 
mskltic of pulp 

Types of Forest — The forest of the Maritime Provinces and of the 
Province of Quebec south of the St. Lawrence River, are placed in a type 
designated Acadian. It is generally a mixed type of hardwood and coni- 
fers, the principal hardwoods being birch, beech and maple, and the coni- 
fers red and white spruce and balsam fir. White pine at One time formed a 
considerable part of the stand, but now forms only a minor part. On the 
higher locations the type becomes purely coniferous, as, for instance, in 
the Oaspe peninsula. 

Along the St Lawrence River is a type now mainly composed of hard- 
woods which it is not necessary to consider from the present point of view. 
The Laurentian type covers most ot the southern watershed of the Lauren- 
tian formation in Ontario and Quebec, and is the great timber area of east- 
ern Canada. This type includes a mixture of hardwoods and coniferous 
species, with the hardwoods decreasing going northwards imtil almost 
pure coniferous forests are found. The great white pine timber belt of 
Canada is in this region, and in it is also the largest area of spruce lands and 
the greatest development ot pulp production. 

North of the Laurentian type lies a tract stretching from the Atlantic 
to the Pacific, designated the >ub-Arctic type, which is further divided 
into a southern and northern. This is a type composed of black and white 
spruce, balsam fir, jack pine, tamarack and poplar, but in the northern 
division the balsam fir disappears. As the Rocky Mountains are reached 
and westward, jack pine is repla *d by lodgepole pme, and balsam fir by 
mountain fii. 

Types in British Columbia. — In British Columbia there is greater 
variety in species, and a number of types may be distinguished. The 
southern mountain type and the coast type are the most important. 

The coast type includes a strip along the Pacific Coast not more than 
fifty miles in width, except near the southern boundary of the Provinces, 
and in this strip the big timbers are found. The chief species are the Doug- 
las fii, western hemlock and cedar (Thuva plicata), which reach a magni- 
ficent development Mingled with these are giant fir, Sitka spruce, and 
cypress or yellow cedar. In the northern part on the coast strip the Sitka 
spruce gradually becomes more important, and is found in almost pure 
stands. 

* The mountain type comprises southern British Columbia and the 
Rocky Mountains south of about the 53rd degree of north latitude. It 
includes western yellow pine, western white pine, Engelmann spruce and 
western larch, with an intermingling of Douglas fir, cedar, henlock, and 
lodgepole pine. 

1164 - Utilisation of the Steppes of Tripoli for Afforestation. — See No. 1088 of 

thin Review. 
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LIVE STOCK AND BREEDING. 

1165 - A Study of the Different Forme of Babesiosis in the Netherlands. — vryburg, a. 

(Veartesenykundige Hoogeschool te Utrecht), In Tydsehrift voor Dtergeneeskunde, Vol. 45, 

Part 19, pp. 535*549, 4 plate*. The Hague, October 1, 1918. 

A detailed study of the different forms of babesiosis, and of the varie- 
ties of Babesia found in the Netherlands. After giving a morphological 
description of the ticks, which are the agents transmitting the parasites, 
the writer mentions the different known forms of Babesia. 

Except in the cases of the horse and donkey, which are attacked by 
the same parasite, the* forms infesting different species of animals are not 
identical. 

It had been long believed that the kinds of Babesia met with in cattle 
belonged to the same species, but the researches of Theiler have revealed 
the presence of different forms of these parasites : In the first place, there 
is a Babesia found in South Africa and the Netherlands, which is known 
by the name of Babesia mutuns, and occurs usually in the form of a comma 
or of a rounded rod, and in the second there are two other forms of Ba- 
besia differing in shape and size, but which both attack cattle. 

The larger of these forms is B. bigemina; it was found by Smith and 
KilbornE in North Ameiica, and is thep arasite producing Texas fever. 
It is also known in South America, South Africa, Australia, India, Japan 
and the United Kingdom. 

The smaller form, B. bovis , might be called the European type, since 
it produces most of the babesioses observed in Europe. 

In the Caucasus, Dschunkowsky and Luks, found several forms of 
Babesia , and gave the name Piro plasma annul atum to the most important. 
The plates accompanying these writers' w^orks, however, depict parasites 
that in some instances closely resemble B. bovis, whereas in others they 
are like B. mutans ., therefore it is probable that we have to do in this case 
with a complex infection. 

In Argentina, Uigni&res observed in addition to B. bigemina , a much 
smaller parasite, to which he gave the name of Piroplasma argentina, but 
it is probable that the latter is identical with B. bovis. In the United 
Kingdom, B. bigemtna is chiefly met with. 

In'igti, Mac Fadyean and Stockman described a new Piroplasma 
infecting cattle in the United Kingdom. It is smaller and thinner than 
B. bigemina , and usually assumes a twinned form. The above-mentioned 
investigators gave to this Piroplasma the name of Babesia diver gens, and 
succeeded in proving, by means of successive injections of B. bigemina 
and B . divergens, that the infections due to^hese parasites do not confer 
reciprocal immunity, and therefore that these two forms are certainly 
distinct. The author, however, is convinced that B. divergens is the 
same as B. bovis , which also differs from B . bigeminia, as has been shown 
by all the investigations connected with the subject (1). 

(r) Recently, Solms observed in the Dutch Netherlands a Babesia which he identified 
as B. bovis and B. divergens but called Mtcrobabesta divergens in order to express its two 
chief characters: small size and divergent form. See R. March, 1919, No. 330. (Ed.) 
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The agents transmitting the two parasites are moieover very differ* 
ent Texas fevei (due to B . bigemma) is transmitted by Boophtlus annu- 
latus , and never by Ixodes nanus. 

Dr Jong, in the Netherlands, and KNiTTH,in Germany, have described 
cases of babesiosis giving rise to rupture of the spleen (splenorrhexia). 
These writers also believed it to be a new kind of parasite, and De Jong 
gave the microorganism the name of B. rupturae henahs. 

Yryburg is, however, of opinion that there again it is a question of 
the same form, viz , B divergent (i). 

x x66 - A Blood Destroying Substance in Asc&ris tumbricoides ( 2 ). — Schwariz, b. 

(Zoological Division, Bureau ol Animal Imlu>tr> l s Dtiiartniuit of Ainiettltuie), in 

Journal of A •ncultuml Ritiatih Vol XVI, No <» pp zsi - <;&, bibliography of 1 5 -works. 

Washington Match ■? toki 

The view that parasitic worms secrete toxic substances which are ab- 
sorbed by the host and which are responsible to a considerable extent for 
the symptoms which often accompany parasitic infections, has received 
strong support from experimental woik with the body fluids a Hi extracts 
of the various species of A sea is that parasitise man and domesticated ani- 
mals That A sums may cause anaemia is the opinion of various observers. 
Certain investigators attribute haemolytic properties to the body fluids of 
Asians , ^e\eral other investigators, on the other hand, deny the presence 
of haemolytic substances in Asians and state that blood corpuscles of the 
host in contact with extracts of the worms remain intact 

For some time past the author has been stud} mg the problem of the 
possible absorption of toxic pioducts by animals harbouring ascarids In 
this work A Unnbricoides of swine Uas been utilised. The experiments, the 
results of which are summarised m this paper, were undertaken with a 
view of determining . - i) whether the body fluids of the parasites are haemo- 
lytic, 2) whether the excretions of the worms kept m vitro contain blood- 
destroying substances, and 3) the relation w hich may exist between the 
anaemia of ascariasis and the absorption by the host of toxic substances 
produced b> the parasites 

The conclusions arrived at arc as follows — 

The ffuluie to demonstrate haemolytic principles in the excretions pf 
the worms wdien kept m vitro appears to favour the view that the haemo- 
toxic substances of A scans partake of the nature of endotoxins. There is 
also to be considered the possibility that the death of a worm in the intes- 
tine may be followed by a rapid disintegration of its tissues and the libera- 
tion of toxic substances before it passes out of the body of the host. 
TAEEQVivST, in fact, has shown in the case of another parasite (Dibothno- 
ctphalus latus) that the toxic substances are liberated only when the 
worm disintegrates, which affords a possible explanation why Dibothno - 
cephalus sometimes produces no ill effects on its host, whereas in other 

(1) The authoi appears to be confirmed in his opinion by the fact that one of the symp- 
toms of diwrwntiosis (the disease caused by B dtverzens) is splenorrhexia. {Ed ) 

(2) S t also R Svpi mbj, 1 jiS, No 1007. (Fd ) 
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instances a severe anaemia is present. The fact that in some cases human 
Tt>eings and other animals infested with ascarids remain in apparent good 
health while in other cases they show evidences of suffering from such 
infestation may perhaps be explained in much the same way as the differ- 
ences observed in cases of infestation with Dibothnocephalus . 

The inhibitory effect of the serum on the haemolytic action of the body 
fluids and extracts of the worms appears to be a direct negation of the view 
that anaemia of animals harboring ascarids is due to the toxic secretions of 
the worms. It is necessary to remember, however, that a reaction in 
vivo may be very different from a reaction m vitro . 

Apart from the question of anaemia us a result of the absorption of tox- 
ins pioduced by Ascans , there is the question of anaemia as a result of the 
direct abstraction of blood by the parasite. The opinion that A scans is 
a bloodsucker has been expressed by Schimmelpfrnnig, who based his 
view' largely on the fact that the body fluid of A scans contains oxy haemo- 
globin, the source of which presumably is the blood of its host. The view 
that A scans may suck blood is also supported by the structure of the 
mouth parts of the parasite and the lesions observed in the mucosa of in- 
testines of animals harbouring A scar is. 

The A scar is is provided with strong chitinous lips, denticulated along 
their edges. That such a buccal armature could succeed in lacerating the 
smaller blood vessels of the intestines is by no means improbable. Blan- 
chard states that there can be no doubt that A, lumbricoides bites the in- 
testinal mucosa. Guiart has sliovni that A. conocephala is often firmly 
attached to the mucosa of its host ; lie also state.** that Leroux found 
wounds in the intestinal mucosa of man resembling punctures which were 
apparently produced by A. lumbncoides. Fried mCRGKR and Fr6hnkr 
state that the intestinal mucosa of dogs harboring ascarids often shows 
evidence of punctures. 

The above observations, coupled with the presence of oxy haemoglo- 
bin in the worms, a substance which apparently is constantly being excre- 
ted by the parasites (to judge from their behavior in vitro) and which con- 
sequently must be as constantly renewed, appear to favour the view that 
A seen is probably supplements its food intake by sucking blood from time 
to time. The h eniolytic substance which is particularly abundant in the 
intestine of the worms apparently serves the purpose qf liberating the 
oxvhaemoglobin from the corpuscles, some of which passes into the body 
fluid of the parasites. In this connection it should be recalled that A sca- 
ns is rich in iron and that this substance enters in considerable quantity 
into the composition of the eggs (Schimmelpfennict). The significance 
of the oxyhaemoglobin in the body fluid of the worms is not well under- 
stood. Whether it merely represents a by-product in the metabolism of the 
worm and is always excreted as such, or whether it may also first be broken 
down into simpler compounds with the retention of some of the iron by the 
tissues of the parasite, still remains to be answered. Whether or nol oxy- 
haemoglobin fulfills an important function in the life processes of the worm 
— perhaps in oxidation — is another question to be solved. In this connec- 
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tion it is interesting to observe that coincident with the disappearance of 
oxy haemoglobin from the worms in vitro they become sluggish, and that 
their existence after the complete elimination of this substance is very 
brief. 

1167 - Osteoporosis or Osteomalacia of Equid&e in the Belgian Congo. — van 

Sageghen., R. (Bacteriological laboratory, Zambi), in Bulletin de la SoctHi de Path * - 

lone Exotique , Vol XII, No 5, pp. 238*743. Paris, May 1 \, 1919. 

Osteomalacia, or demineralisation of the bony tissues, is an affection 
characterised by disturbances of the calcareous metabolism with reabsorp- 
tion of the salts entering into the composition of the bones. These become 
fragile and distorted. Osteomalacia is a disease attacking bovidae, equi- 
dae, suidae, ovidae, and even dogs and birds. The osteomalacia of equi- 
dae is known as osteoporosis, while lack of mineralisation in young ani- 
mals goes by the name of rickets. Osteomalacia, osteoporosis and 
rickets have, therefore, certain specific symptoms in common, namely* 
general disturbances due to the mineralisation of the bones and the l^ons 
resulting from this process It is for this reason that the writer proposes 
the single teim bony cachexia foi the disease known as osteoporosis in 
horses and as liekets, or osteomalacia, according as to whether it attacks 
young or adult animals belonging to other families 

What are the causes of bony cachexia ? Ossein, a flexible and 
elastic albuminoid substance, which represents the chief constituent of 
bones, is unable to attain any stability unless it is supported by mineral 
salts, that is to sav, unless young animals find in their food (in a form ca- 
pable ot being assimilated) the calci 1m and phosphorus necessary for 
building up their bones In adult animals u hose bones are already formed, 
want ot phosphorus is of little importance , on the other hand, however, 
a deficiency of calcium necessarily brings about serious troubles in the 
bony tissue , in fact, in the circulating blood, calcium is found in the 
form of the acid carbonate ; if calcium is wanting, it is probable that 
the calcium carbonate of the bones becomes transformed into acid carbon- 
ate, and the tricalcium phosphate into monocalcium phosphate. This 
purely chemical theory explains the demineralisation of the bones and the 
want of phosphorus regularly observed by the writer in the Congo in ani- 
mals suffering f 10111 osteoporosis. Other writers have put forward 
various theories regarding the etiology of the disease ; they think it is due 
to infection, and some, like Coukevr, are of opinion that Cyclostomum 
tetramnthum , a parasitic stronglyd, is the pathogenetic agent. The 
author has, however, observed many individuals attacked by parasites 
which had not the slightest sign of lesions produced by osteoporosis, 
but he admits that in the bone-tissue altered by cachexic lesions, 
parasites, or bacteria, are to lie found, winch w r hile they are not the 
etiological cause of the evil, may nevertheless complicate it. 

The writer’s chemical theory is fully borne out by the observations 
made by him in the Belgian Congo, where the disease is very common. 
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all breeding Stations, where cases of osteoporosis have been found, the 
writer has been able to ascertain that the disease spares no species of 
equidae, but that horses seem to be more quickly attacked than donkeys* 
Animals always living in the stable, and those living at liberty in the brush- 
: trood, are equally attacked ; further, the origin of the equidae introduced 
has no effect upon the evolution of the malady. All the animals were 
well-fed, being given maize, rice, Guinea grass, false sugar-cane, soya, etc. 
Wherever the disease was observed, however, chemical analysis proved 
that the soil of the region was poor in calcium and phosphorus, and, further, 
little or no calcium was to be found in the water. On the other hand, in 
fall the districts where there was much calcium in the water, not a single 
case of osteoporosis was ever found. A pi oof that the etiological cause of 
this malady is lack of calcium, not only of the calcium fixed in different 
forms in food stuffs, but especially of the calcium in solution in drinking- 
water, has been established by the fact that the disease lias been com- 
pletely eradicated in a region where it existed under enzootic con- 
ditions, by giving horses water to drink which contains acid calcium 
carbonate in solution. 

The writer suggests, in order to explain the fact that the bovidae, 
ovidae, etc., of the same region do not seem to suffer from the prevalent 
lack of calcium, that equidae must be more susceptible to want of lime 
than other animals. 


1168 - Note on ihe Bacillus of Epizootic Abortion in Marcs, Experiments Made in 

Belgium. -- Bruynoghe, R (Univeisity of Eouvain), in C ompu* Rendus des Seances 
de la Socttii de Biologic (Meeting of the Belgian Biological Society), Vol. I, XXXII, No. 23, 
PP 95 (“055 Pans, July 19, 1919 

The study of cultures obtained by inoculating gelatine with the fcetal 
products expelled by female donkeys suffering from ejiizootie abortion 
enabled the wiiter to establish the fact that all the diffeient lines of bac- 
teria observed had the same characters and belonged to a single variety, 
namely to a variety of the paratyphic bacillus B. On consulting the 
literature on the subject, the author found that I,igni6res, de Jouy, and 
VAN HeelsbeRGER had described a similar bacillus as the cause of epizootic 
abortion in mares. In order to decide the connection existing between 
the microrganism isolated from the doukey and that obtained from tlie 
j mare, the writer subjected the two bacilli in question to the agglutination 
test. He prepared the agglutinin by injecting a labbit with dead 
bacteria isolated in the Congo. These experiments enabled him to estab- 
lish the identity of the two lines of bacilli Tile microorganisms produc- 
ing contagious abortion, in mares, which had been isolated on the spot, 
were agglutinated to the same extent as the bacilli used in the preparation 
of the serum. This proves the identity of the pathogenetic agent affect- 
ing asse* and mares. The bacillus occasioning contagious abortion in 
donkeys had not been isolated before. 
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itb9 Bacterium abortus Infection of Bulls (i). — bduc, s. m., Ckbsch, g. t 

and I/AIWON, H H (Pathological Division, Bureau of Animal Industry, U S Department 
of Ague ), in Journal of Agricultural Rcscaich, Vnl XVII, No. 5, pp 230-246 Wanking* 
ton, D C , August i*», 

Numerous investigators have called attention to the fact that Bac- 
terium abortus agglutinins and complement-fixing bodies can frequently 
be demostrated in the blood serum of bulls from abortion-infected herds. 
Such animals in consequence have frequently beeen referred to as being 
systematically infected. While the presence of these bodies constitutes 
strong evidence that abortion infection exists, or has been present, success 
has been reported in associating positive reactions with the causative in- 
fection in so few instances as to have resulted in a certain amount of specu- 
lation regal ding the significance of these reactions in male animals. 

Schroeder and Cotton (Some Facts about Abortion Disease, Journal 
of Agtu . Reseach, Vol. IX, No. 1, pp 1917) in investigating this problem 

describe two cases that came under their observation. They state that one 
of the bulls at the time of autopsy showed the presence of an abscess 
involving the epididymis of one testicle from which Bad. abortus was iso- 
lated. The other animal was permitted to serve a cow tha1*was consid- 
ered to be free from aboition disease »Seminal fluid which was recovered 
f 10111 the vagina immediately following the service and injected into nu- 
mcious guinea pigs produced Beat, abortus lesions in one of the experimen- 
ted animals 

Rkti'OER and White (Injections Aboition in Cattle, C onnecticut Storn 
Agricultural Experiment Station , Bulletin 93, pp. 199-249, 1918) describe 
endeavours to associate the presence of the inlection with positive serum 
reactions in three cases which thev studied. In two of the animals nei- 
ther abortus infections nor pathological changes could be demonstrated 
I11 the third they call attention to the finding of two abscesses or cysts 
in the region of the groin near the point of attachment of the scrotum , 
but from these abscesses they were unable to isolate the abortion organism, 
thus failing to obtain bacteriological evidence of the infection. 

In view of the positive bacteriological finding of Schroeder and 
Cotton the writers were prompted to undertake further investigations 
involving a considerable number of animals, in an endeavour to ascertain 
with what frequency abortus infection could be demonstrated in the 
generative organs of bulls giving positive or suspicious reactions to the 
agglutination test for this disease, and to determine whether or not 
pathological changes are commonly associated with such infections. 

The procedure employed by the writers consisted in securing blood 
samples from the animals as they arrived at the abattoir and in applying 
to each sample the agglutination test. At the time of slaughter, which was 
usually the following day, those animals giving positive or suspicious 
reactions (37 of 325 mature bulls examined) were autopsied and the organs 
of the genital system were secured for further study. 

(i)SenNnR Junt, *«>i \ No. 656 ; A* Ftbi urn), No mh (/</) 
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From the results the following conclusions aie arrived at : — 

Bad. abortus infection may involve organs of the generative appara- 
tus of bulls, producing chronic inflammatory changes. 

Of the generative organs, the seminal vesicles appear to furnish the 
>most favorable site for the lodgment and propagation of abortion infec- 
tion. 

The presence of Bad. abortus infection in bulls appears to be more 
strongly indicated by relatively marked than by slight reactions to the ag- 
glutination test for this disease. 

1170 - The Value of Active Immunisation against Cattle Plague, and the Connection 
between Cattle Plague and Malaria ; Experiments Carried Out in Egypt. — 

Piot Bey (President of the Egyptian Institute, Cairo), in Annates de V I nstilut Pasteur , 
Vol. XXXIII, No pp 1 07-^0 7 Pans, March, iqiq 

The prophylactic measures formerly enforced by the Egyptian Go- 
vernment were interrupted by the special conditions obtaining since 1914. 
The consequences of this neglect were not long in showing themselves. 
Cattle plague made its appearance, in 1916, in several of the provinces 
of Upper Egypt, either owing to the disease breaking out again in centres 
of infection where it had not been stamped out thoroughly, or because, 
in spite of all the precautions taken, the importation of stock into the 
Sudan had spread the infection along their line of route. In 1917, cat- 
tle-plague had extended to almost all Lower Egypt. Therefore, the Egyp- 
tian Government recently resolved to resume the practice of active im- 
munisation (the systematic and general application of the simultaneous 
method, namely, the use of serum and virulent blood). This method again 
proved its complete efficacy. 

96 calves of two years of age that had been vaccinated, provided 
98 % of the post-operation reactions. In 3 other lots, 2 consisting of 
49 head, and 1 of 50, the proportions were respectively 79,83 and 76 %. 
In the 3 lots of three-year old calves, which consisted of 70,41 and 40 
animals, the reaction percentage was respectively 70,68 and 77. 

Hence, it is seen that susceptibility to cattle plague which is abso- 
lute in young calves, diminishes noticeably with age, and that 3 year-old 
calves are 13 % less susceptible than 2 year-old animals. The difference 
is still larger in the case of adult cattle from 4 to 7 years old ; in fact, in 
9 lots of adult cattle, each containing from 24 to 122 head, out of 459 ani- 
mals there were 229 that gave post-operation reactions. From all these 
facts taken together, we may therefore conclude that cattle in Egypt 
become with age increasingly less susceptible to cattle-plague, but that 
natural immunity is, however, only enjojted by about 50 % of these 
animals. 

The writer has again found that the artificial immunity acquired 
by parents is apparently capable of being transmitted to the offspring (1), 
but the immunity of only one parent seems to have no effect upon the 
progeny. 

(1) See R. April, 1919, No 483 {Ed) 
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In* all countries where cattle plague is rife (Egypt, Sudan, Erythrea, 
Turkey, Russia, South Africa, India, the Philippines, etc.) it has been scien- 
tifically proved that there exists at the same time, one or more, haema- 
tozoic diseases in an endemic condition that would appear to furnish 
suitable grounds for the development of cattle plague. The hypothesis 
has even been put forward that, as in the case of distemper {maladie des 
chtens) and other affections, there is a kind of symbiosis existing between 
an invisiblevi rulent element and an organism which is clearly seen under 
the microscope. The clinical and anatomical experiments made by the 
writer upon thousands of animals during over 20 years, however, cause 
him to reject any such theory. 

It is true that the two affections may develop simultaneously in the 
same individual, but in a perfectly accidental manner. 

The writer has inoculated calves attacked by cattle plague with fresh 
blood containing many parasites, and has also inoculated others with the 
same blood after it had been kept 24 hours in a refrigerator. None of 
these calves showed the least trace of Texas fever after 6 months, obser- 
vation, in spite of the presence of Piroplasma bigeminum in^the blood 
injected. We may, therefore, conclude that vaccination with plague- 
infected blood containing the hematozoa of bovine malaria is perfectly 
innocuous to calves and adult cattle in Egypt.^ 

As to the length of the immunity conferred by the vaccination, the 
writei has found that it lasts experimentally for at least 3 years, and 
practically foi over 5 years. 

1171 - The Piroplasma of Pre-Alpine Regions. — cominotti, e. an<i didomizio, g., 

in Ui Clwtca VeUrtnuna. Year XI«II, No. i2,*pP- 3*>3-3fr). 1 pi. Milan, June 30, 1919. 

European bovine piroplasma has been proved by Mr. StracoviTCH (and 
subsequently, by a number of other investigators), to differ from the North 
American type which causes Texas fever. 

The piroplasma of pre-Alpine regions is clearly disti net from Pno plasma 
higemmum as regards its morphology. It is considerably smaller, the pyri- 
form individuals occur united in pairs, there is a predominance of irregularly 
rounded, frequently granular forms, further the parasite tends to assume a 
marginal position, and occasionally, though rarely, the 4 component parts 
are disposed in the form of a cross. The writers' description of pre- Alpine 
piroplasma exactly coincides with Kossee and Weber's description of the 
Finnish piroplasma which is morphologically the same as the European 
species. 

In the course of their morphological investigations, the writers were 
able to ascertain the following facts : — The pulp of the spleen contains 
numerous red corpuscles infested by the parasites, which are almost exclus- 
ively of an irregular round or irregular annular shape. The micro-organisms 
are very rarely found in the circulating blood, whereas in the blood present 
in the section surface of the myocardium, there were many corpuscles acting 
as host to the piroplasma. The latter usually assumes the shape of a pear; 
the indmduals generally occur in couples united to one another by an 
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acuminate portion, in such a manner as to make a very wide angle, some- 
times of 180°. In these forms, the nudear substance is not always easily 
distinguished from the protoplasm. In the drculating blood, the writer 
found a few granular forms (in addition to the irregularly annular ones), 
which had taken up their position in the periphery of the erythrocytes. 

X172 - Experiments Made in Austria to Determine the Toxie Action of Chemical 
Fertilisers Upon Sheep. — Guntyer, G. and VON Czadkk, O (TicrArztliche Hoctachule 
und I,an<lwirtAchaftHche-chcmischc Verbuchstation in Wien), in Zeitschnft fur das Land - 
unrtscha/thche V ersuchsmesen in Dmischost err etch , Year XXII, Parts* } and 4, pp 69-82. 
Vienna, March and April, 1919. 

A case of poisoning occurring in Carinthia in a flock of sheep grazing 
on a meadow recently manured, during wet weather, with basic slag 
kainit, and nitrate of soda, has again given rise to the question of the 
toxic effect exercised by chemical fertilisers upon flocks and herds. 

This question is far from settled, and the information met with in 
the literature dealing with the subject is often contradictory. The Agri- 
cultural-Chemistry Experimental Station of the Ministiy of Agriculture, 
in collaboiation with the Veterinary College, undertook a series of ex- 
periments on sheep, using lor the purpose the following chemical fertili- 
sers. Basic slag, superphosphate, 15 and 40 % kainit, sulphate of am- 
monia, nitrate of potassium, nitrate of sodium, etc. 

The sheep were given 100 gm. of these different compounds in their 
rations every day 

As regards the basic slag, 2 out of 3 experiments had a fatal result. 
Therefore, the writers are of the opinion, notwithstanding certain 
previous statements to the conti ary, that this fertilisei cannot be regarded 
as innocuous, although, practically; its effects may be less deadly than they 
proved to be in the experiment, owing to the fact that it is not spread 
so thickly as to make it possible for the animals to pick up such a large 
amount as was fed them. In the case of the supei phosphate, death su- 
pervened in the first experiment (100 gm. of this fertiliser having been given 
daily) after 8 days, and in another experiment after 11 days. Care must 
therefore be exercised when land is manured with superphosphate. 

Kainit, as results from half-a-dozen experiments, is poisonous if fed in 
the ratio of 3 to 4 gm. per kg. of live weight. It often produces intestinal 
inflammation and diarrhoea, which explain the apparently contradictory 
results of the experiments ‘for sometimes a relatively small amount has 
fatal results, while a much larger quantity gives rise to no serious distur- 
bances. This is because, in the second case, most of the kainit is evacu- 
ated, owing to the diarrhoea, before it can be absorbed by the intestine. 

Sulphate of ammonium, if taken in the proportion of about 4 gm. per 
kg. of live weight, causes death in a few hours; smaller amounts do not 
have a fatal result until several days have elapsed. 

The fatal dose of sodium nitrate is, for sheep, from 1 to 2 gm. per kg. 
of live weight ; but in this connection, we may repeat the remarks made 
above in the case of kainit. 

As regards nitrate of potassium, the experiments, as well as all the 
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results reported in the literature dealing with the subject, show that this 
fertiliser is very poisonous, if taken by sheep in the ratio of 0.75 gm. to 
1.50 gm. per kg. of live-weight, and nearly always causes death in less 
than 24 hours. Many factors, however, influence the toxicity of this com- 
pound, which depends firstly upon the constitution of the animal and se- 
condly and chiefly, upon the condition of its digestive system, and its ca- 
pacity of reabsorption. 

This is proved by the fact, that a 1 % aqueous solution of nitrate of 
sodium, if swallowed, causes the death of the animal after 20 hours. Evi- 
dently, owing to the salt in solution being more easily and rapidly reab- 
sorbed, the toxic action is more pronounced. 

1173 - Marra Immunising Serum For Sheep and Goats Attacked by Contagious Aga 

laxia. — I Bianchini, B , In Gtornale di Medtctna vetertnarta , Year XI* VII, No 41 , pp 617- 

622, and No 42, PP 66 «s- 6 ;i. Turin, October 12 and NovemI>er 2, 1918 — n De Ju 

liis, K iii La Nuova Azncoltura d<l Year VII, No 148, p 28 Home, March x, 1919. 

For some years, the most serious disease attacking the shqjp and goats 
of Fatium has been contagious agalaxia, (asctuttarella). This malady has 
also made its appearance from time to time in the Abruzzi, in Basilicata, 
in the Province of Caserta, in Capitanata, etc., where it assumed an in- 
fectious, wide-spread form giving rise to loss of milk and of lambs. It 
is declared to be incurable It also occurs in an enzoemitic form in Swit- 
zerland, Germany and France, notably in the East Pyrenees. Conta- 
gious agalaxia spares cattle, but probably attacks wild ruminants. 

As regards the etiology of the disease, the only points upon which 
investigators agree is that the virus is capable of filtration and is ultra- 
visible. The presence of the malady is shown by general symptoms (fe- 
ver) and by local lesions (alterations of the udder, the eye-ball, and the 
articulations of the bones). Inflammation of the scrotum may occur in 
rams and male goats. An acute stage and a chronic one can be distin- 
guished without any special causes intervening to produce them. When 
the disease attacks animals in milk, it shows itself on one half, or the whole, 
of the udder. Very little milk is produced, and it is much altered and use- 
less ; then the udder rapidly dries up, and remains in this condition for 
the rest of the animal's life. If the malady attacks mountain sheep in the 
summer, when they are pregnant, it gives rise to abortion causing great 
loss , as many as 20 % of the ewes may be affected in this way. Further, 
any animal suffering from this disease may be attacked by arthritis, lame- 
ness, blindness, endocarditis, etc. 

The development of agalaxia in each animal takes from 25 to 
35 days, but it continues for a very long time in the flock, for as soon as 
one sheep is well, another falls ill, and the disease thus can last for months, 
or even years, 

The year following the outbreak, the “ vecchiarelle ” (two-year-old 
sheep) escape the disease at first, but contract it by lambing, which shows 
that the virus is latent, but nevertheless always active. It takes 4 years 
before the virus loses its force, so that, during this time, a flock that has 
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had the disease can infect any other sheep wbith wich it may come into 
; contact. According to Dr. Marra's investigations, the virus gains in 
virulencee when transmitted (it certainly does so when the disease is 
transmitted from a sheep to a goat). The contamination passes from 
the mother to the foetus, in the most various and unforeseen manners, 
infection being spread by pastures, the animals* sleeping quarters, the 
route followed by the travelling flocks, the shepherds, or goat-herds, and 
by the operation of milking etc. Animals that recover are immune for 
the rest of their lives : after having passed the acute stage, they fatten 
very well, and can be killed and eaten without any danger. 

Dr. Marra began his study of contagious agalaxia in 1891, and contin- 
ued it until, 1913, when he announced that he had discovered a way of 
rendering animals immune to the disease, and of treating them with a 
serum which has also an immunising effect. 

Later, he carried out long public experimental tests under the control 
of commissions composed of veterinary surgeons and breeders, the writer 
himself always being present. These experiments were always completely 
successful, and Marra 's Anti-agalaxic serum (a joint-stock company having 
been formed in Rome for its pioduction and sale) has been put on the mar- 
ket as a recognised remedy. 

Marra*s Anti-agalaxic serum can equally well be used both for prophy- 
lactic and therapeutic purposes. In the first case, xo cc. are inoculated 
into each animal of three months or over ; in the second, 10 to 60 cc. 
are used according to the severity of the attack and the size of the pa- 
tient. The hypodermic injection is made on the flat part of the thigh, in 
the usual manner. 

The immunising serum can be used at all times, even during the pe- 
riod of advanced pregnancy, or of milk production. Lambs destined for 
breeding purposes should be inoculated systematically every spring. 

D r Raffaele de Juuis also reports good results obtained with Marra 
serum on many country farms in Latium. 

117.4 - Effect of Heat on Trichinae (1). — r\nsov, b h (Cimiotthi zoological Division) 
and Schwarz, B (Juuior Z >ologist, Burtau of Anim il Industry, IT S Dtpt Ague ), m 
Journil of Agncultutal Rtsuirch, Vol XVIIJ, No. 5, pp 201 220, Bibliography of 14 
W;rks Washington, I) C , August 15, 1 <# » 

It is a well-known fact that the larvae of Trtchmella spiralis may be 
killed by thorough cooking and the meat thereby rendered safe for food so 
far as concerns the danger of trichinosis. As to the actual temperature 
required to kill the parasites, however, various writers give very different 
figures, so that the question of the thermal £eath point has bfeen rather 
uncertain. Therefore it was found necessary to supplement the investi- 
ga ions on this question which are recorded in the literature with further 
experimental work. The paper under review sets forth the results ob- 
tained, from which the following conclusions are arrived at : — 

The vitality of the larvae of Tnchinella spiralis is quickly destroyed 


(1) See also J Nov., 1928, No. 1258 and R , June-Scptember, 2919, No. 932. (Ed ) 
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by exposure of the parasites to a temperature of 55 0 C. # gradually attained, 
the Jesuit apparently of irreversible congulation changes in the protoplasm. 
This temperature may be considered the thermal death point. 

Trichina larvae exposed to temperature slightly below 55 0 C. for short 
periods of time may recover from this exposure ; but they die it exposed 
for longer periods, recovery or death depending apparently upon whether 
or not beginning coagulation of the protoplasth has proceeded beyond a 

* stage from which a return to normal may occur. Exposed to temperatures 
in the neighbourhood of 50° C., trichina larvae die if the applicationo f heat 
is sufficiently long continued, apparently as a result of exhaustion follow- 
ing excessive activity to which they are stimulated by the; heat. * 

The longevity of trichina larvae freed from their cysts by artificial 
digestion and kept at temperatures ranging between limits at which they 
become quiescent from the effects of heat and cold, respectively varies in- 
versely with the temperature. 

Methods of destroying trichinae by heating at temperatures below r the 
thermal death point, which may be utilised in connection wi$Ji the pre- 
paration of certain kinds of cured pork products, appear not to be appli- 
cable in the case of fresh pork. 

Upon the basis of the results of experiments recorded in this paper 
the Bureau of Animal Industry has selected a temperature of 137 0 F. 

* (58.33° C.) as the minimum temperature to which pork and products con- 
taining pork are required to be heated when cooked in establishments 
operating under federal meat inspection. This temperature is several 
degrees above the thermal death point of trichina larvae, thus providing 
a certain margin of safety . 

vEEDs 117^ -A Method for Expressing Numerically the Value of Proteins as Substances In- 

A*D FEEDING ducing Growth. Osborne, t B , Minder, h B and Perry, R I, , in l he Journal 

of Btolo teal ( hemistry, Vol XXXVII, No 2, pp 22V22Q Baltimore, lebr, iqig 

In a previous work (1) the authors state that the comparisons between 
the value of diffeient pioteins could be made only when the auimals ab- 
sorb the same quantity of foods in the same uuml>er of days and when they 
make during this period the same gains, as in this case the only variant 
• is the piotein factoi As, however, it is very difficult to obtain such con- 

ditions in practical experiments, they conceived of a method to express by 
numbers the value that proteins have for growth. 

The quantity of foods absorbed, being strictly decided by the number 
of calories required by the animal, is approximately the same when, all other 
conditions being equal, foods having a high or a low percentage of protein 
are absorbed When the proportion of protein contained in the food is 
so low that the protein factor alone determines the rate of growth, it should 
be possible to find the concentration which will induce the greatest gain in 


(1 ) Ohbornf , T B and Mendel, l B Journal of Biological Chemistry, Vol XXVI, 
No * 
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relation to the protein ingested when supplying foods which contain differ - 
ent percentages of protein. Given, however, the individual differences in 
growth capacity inherent to the organism, the gain made by two different 
animals on the same diet in the same time may show a falling off (as shown 
by a series of experimental data obtained by the authors) amounting to as 
much as 75% absolute value . If, instead, the gvAxiper gramme of protein 
consumed is considered, the difference is much less, thougli not negligible. 
In order, therefore, to lessen the errors caused by individual variation it is 
necessary to work with a much higher number of animals than has been 
used hitherto. 

When the ration fed to white rats contained as proteins only 7.9 % 
of lactalbumin, the mean gam per gramme of protein consumed was 5 gm. 
When the ration contained as sole protein 12 % of casein, the mean gain 
per gramme of protein consumed was 2.25 gm When casein was the pro- 
tein used, there was, in comparison with lactalbumin, a excess in consump- 
tion of 24 % protein and 20 % foods in order to obtain the same gain in 
the same time. Economy in protein consumption may te made by redu- 
cing its concentration in the diet, but as the animal then grows more slowly, 
a greater consumption of foods is necessary to obtain the same gain. 
When growth is limited by the quantity of foods absorbed, protein may be 
used by the animal as a source of energy and therefore for growth there is 
a smaller quantity for promoting growth than is available when sufficient 
energy is supplied in other ways and when growth is determined only by 
protein. Hence, to determine the biological value of proteins, experimen- 
tal methods based on the administration of a quantity ot foods less than is 
considered sufficient to induce the maximum of growth must be discarded. 
On the other hand, the new method proposed by the authors, viz , the de- 
termination of the maximum gain per gramme of protein consumed, may 
be of great use in so far as it shows with a certain degree of exactitude the 
maximum efficiency ot each protein, or mixture of proteins, for growth. 
Thus it is possible to determine and express numerically the efficiency of 
protein mixtures and compare it with that of either protein. The necessity 
for comparing proteins promoting growth not very different in quickness 
sets limits to this method, because the magnitude of experimental error in- 
creases with this difference. 

Finally, the authors show in a table the gains obtained with diets con- 
taining the likely percentages of their sole protein (lactalbumin, casein and 
edestin, respectively) administered for comparison in limited or unlimited 
quantities. They conclude from these that the gain was almost always 
greater with unlimited rations. Hence, food economy is obtained by 
feeding young animals ad lib., and economy in protein is obtained only by 
reducing the feeding value below that by which the normal rate of growth 
can be conserved. 

Economy in feeding, during growth, depends on the right balance 
between proportion of protein and total energy supplied, and the optimum 
of protein is determined not only by the absolute quantity provided but 
also by its quality. 
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1176 - A Study of the tort Flayed by Fate to the Uttlbatton and Animation ol Al- 
buminokij (1). — Ma KWOK, F., in CompUs Readus de VAcaeUmU dee Sciences, Veil. z68 t 
No. 12, pp. 626-629. Paris, March 24, igig. 

The writer has proved that fats act upon the albuminoids of a food ra- 
tion, decreasing their toxic character and increasing their nutritive power. 
This last statement is based upon the following facts : — 1) in the pre- 
sence of fat, the minimum necessary quantity of albumen is about 3 times 
less than when starch is used; 2) the albumen-starch ration which 
maintains a constant weight, contains a quarter more calories than the 
albumen-lat ration required for this purpose. 

According to the author, these results are explained by the fact that 
fats take part in the synthetic reconstruction of the protein molecules. 
The probability of this hypothesis has been greatly strengthened by the 
work of Maiixard on the role of glycerin in the formation of protein, when 
it acts as an agent bringing about the condensation of the amino-acids. 

The author is oi opinion that if it is necessary to use more albumen with 
carbohydrates than with fats, in order to meet the nitrogen requirements 
of metabolism, this is because fatty adds play a part in the utilisation of pro- 
teins. As soon as the tatty adds can be extracted from the albumen mole- 
cule, it is supposed that the tatty adds derived from the fats can coalesce 
with the amino-add nucleus of a protein in course of formation, thus render- 
ing possible the building up of an albumen molecule, which it would 
not have been possible to obtain with the available amino-adds without 
the help ot the fats. The fatty adds would appear to assist in the altera- 
tion of the albumens that have been consumed, and in transforming 
them into specific albumens. 

1177 - Mantenanoe Ration; Sugars and Fats, Speoifioally Indispensable Foods ; Mink 
mum Requirement of these Foods. — bierky, h., in Comptes Rendus <u% stances de 
VAcadtmte de$ Sciences, Vol. CI.XIX. No 4, pp. 197-200. Paris, July 28, 1919. 

Until recently, physiologists held that to assure a state of balance in 
the adult or growth in the young the minimum of nitrogen could be 
obtained from any kind of protein substance and that remaining food 
requirement could be met indifferently by fats or carbohydrates. This 
view has lately been modified in regard to nitrogenous loods (2), following 
on work which has shown the great importance of the molecular consti- 
tution of the^e bodies, but albumins are still held to play a spedal part 
in feeding, and the ternary foods are always considered as being substances 
not specifically indispensable. 

Following on previous investigations (the author raised the question 
as far back as in 1912 after experiments described then) and current ones, 
the author regards carbohydrates and fats as specifically indispensable. 
Sugars and fats have plastic and functional r61es that have hitherto been 
attributed only to proteins. 

(1) See also R. November, iyi$, Noe. 1195 and 1196, aud J?. June, 19x91 No. 752. ( Ed .) 
(a) See No 1x76 of this Review . (Ed ) 
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x) Plastic &6le. — Carbohydrates enter in different quality and quan- 
tity into the constitution of nucleic adds (pentoses or hexoses), of cerebro- 
$ides (galactose), of mucoids (glucosamine) ; and into the molecular cons- 
titution of the proteins in the plasma of various animals (glucose), etc. 
Thus, along with the purins, fatty adds (lignoceric, phrenosinic, etc.) and 
amino adds, the carbohydrates form part of characteristic prosthetic 
groupings in the animal, the tissue, and even the cell nucleus. 

The fats, or at^ least certain of their constituents, in the most varied 
combinations (ctWi* * alcohols and o* fatty adds, satuiated or unsatu- 
rated, hydroxyls, phosphatids, etc), and in the most varied proportions, 
form part, like albumins and sugars, of the essential constituents of all 
cells. 

This means that the necessary r61e of these substances could not be 
made evident in experiments where the ration is composed of natural foods. 

2 ) Functional r 6 le. — The carbohydrates not only act as energy 
producers, as held up to the present time, but they have a real functional 
and more particularly chemical r61e. It has not been proved that the 
different sugars are interchangeable in the ration in an indefinite maimer, 
because the power of isomerisation and of synthesis in the animal organism 
appears to be limited, at least in certain cases thus, levulose may be 
changed into glycogen by a diabetic patient when glucose cannot. 

When it is considered that certain fats supply at one time energy, vi- 
tamines and sugar (glycerin from neutial fats, galactose from cerebrosides, 
and oc-glycei ophosphoric acid from the phosphatids, etc )it will be evident 
that the ration problem must be treated from a new point of view. It is 
necessary to arrange parallel diets with and without vitamines (factors A 
and B) and including on the other hand proteins, fats and sugais of well 
known molecular constitution. 

In short, metabolic disturbance is eliminated only if the albumins, su- 
gars and fats in the ration exist there in a fixed ratio. There is a minimum 
of sugar and of fat as well as of albumin, or rather there are minima of su- 
gar and of fats (in the wider sense of the word) which vary with the molecu- 
lar structure and the chemical function of the foods composing the ration 

1178 - Contribution to the Physiology of Phosphorus and Calcium Metabolism as 

Related to Milk Secretion. — - mexgs, e. b., blather wicx, n. r , and Cary, c a., in 

The Journal of Biological Chemistry, Vol XXXVII, No. x, pp 1-75. Baltimore, January 

1919. 

For the development of our knowledge of the physiology of the milk 
secretion, it is desirable that we should discover in the blood the precursors 
of the various consituents of milk. The authors (who are members of the 
staff of the Bureau of Animal Industry, United States Department of Agri- 
culture) have devoted much time to the subject, and considerable progress 
has already been made which promises to throw further light upon the 
problem. 

When the precursors of milk are known, it will be necessary to find 
out how their concentration in the blood is maintained against the great 
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demand made upon 'them by the mammary glands of heavily milkinS 
' animals. 

The authors are of opinion that some help in the solution of this prob- 
lem can be obtained from the study of the concentration of certain mat- 
ters in the blood under various conditions, and have worked on this lines, 
paying special attention to phosphorus and calcium. They have, however 
extended their investigations also to other constituents of the blood when- 
ever this appeared to be profitable. 

The experiments consisted in analysing the blood and plasma obtained 
from the jugular, or from the abdominal subcutaneous, vein of intact or 
nearly normal cattle. The writers determined the ash of the blood and 
plasma, and the calcium, total phosphorus, lipoid and inorganic phosphorus, 
total fat and nitrogen contained in the ash. They also studied the effect 
exerted upon the phosphorus in the blood by age, change of ration, gesta- 
tion, and lactation. The results, which are are set forth in a series of tables, 
are summarised as follows : — 

Normal blood plasma contains no phosphorised proteins and probably * 
no phosphorus compounds at all, except phosphatids anc^inorganic 
phosphates. The phosphorus of these two classes certainly comprises 
more than qy per cent, of all that exists in normal plasma. 

In plasma, the precursor of milk fat and milk phosphorus is phosphatid 
(lecithin, or some related body). 

The concentration of calcium in the plasma of cows is quite constant. 
Small variations can be induced by varying the amount supplied with the 
rations, but the chief controlling factor is probably the concentration of 
bicarbonate in the plasma. It is probable that the concentration of 
calcium tends to vary inversely with that of the bicarbonate. 

The concentrations of phosphatid and of inorganic phosphorus in the 
plasma are highly variable. Both can be made to vary by changing 
the amount of phosphorus supplied with the rations, though the variations 
induced in this manner show themselves mo6t markedly in the inorganic 
phosphorus. Both undergo variations as the accompaniment of increasing 
age and of the later stages of pregnancy. The phosphatid of the plasma 
shows a marked tendency to rise during the first month of lactation, and 
to remain high until lactation ceases. This phenomenon is largely inde- 
pendent of the diet, and is thought to be connected with the fact that, 
near the beginning of lactation, there is a-tendency for the body fat to be 
released from its stores and thrown out into the blood. 

1 1 79 - The Requirements for Growth in Cattle. — gouin, a. and andouard, p., in Comprn 
Rendus de VAcadimie & Apiculture de France, Vol V, No. 22, pp. 633-638. Parii, 
June 18, 1919. 

Animals when they have made some growth consume only # / 5 of the 
rations fixed by German rules so as to make a certain rate of progress. At 
an earlier stage the error is smaller, but still appreciable. Wolff and Kell- ^ 
ner fixed the quantities of dry matter ingested per day at 2600 gm. per 100 ' 
kg. of. live weight, for young animals which make indifferent growth. Now, 
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in the course of their experiments, the authors found only once, during a 
period of 10 days only, a subject capable of ingesting 2607 gm. of dry mat- 
ter per 100 kg. of its weight on special rations. On the whole, animals 
of over 150 kg. which made a daily gain of 853 gm. consumed 2067 gm. 
of dry matter per day. The rules exceed the reality by 25 %, and lead 
to theoretical gains much below those obtaining in practice. 

All foods do not behave in the same way during digestion. Some, qf 
which the volume is considerable compared with their low feeding value, 
such as skim milk and roots, do nol stay in the stomach long, because the 
organism soon gets rid oi the water with which they are saturated. 

Cakes and other concentrates take up little space in the digestive tract. 
The excreta they produce do not weigh more than the feeding principles 
they yield to the organism. 

The opposite is the case with ligneous fodders. Hay remains a long 
time in the stomach. It attracts there an enormous quantity of water, the 
importance of which it appears impossible to appreciate, because a large 
part of such water is dispersed when the material being digested passes into 
the intestine. The weight of excreta produced by a very ordinary qua- 
lity of hay is 6 times greater than the fraction of this feed utilised in 
digestion. "" 

Only when \ye can add to the knowledge of food composition a know- 
ledge of the way in which foods behave in the course of digestion, will it be 
possible tt make up a food in which the proportion of bulky fodders will 
exactly meet the requirements for intensive rearing. If this proportion 
be too high, it will impede growth ; if it is kept lower than necessaiy, there 
will be waste of concentrated foods and a serious loss to the breeder. 

* 

1180 - Determination of the Distribution of Nitrogen In Certain Seeds. — Brewster, 
G r , and Alsberg, C h , (Bureau of Chemistry, U S Department of Agriculture, Wash- 
ington), in The Journal of Biological Chemistry, Vol XXXVII, No 3, pp 367-371. Balti- 
more, SCarch, 1919 

Recent progress in the chemistry of protein nutrition has demonstrat- 
ed that the latter is in reality amino-acid nutrition. Therefore an exact 
knowledge of the amino-acid content of foodstuffs is essential, and methods 
of protein analysis which furnish accurate results expeditiously are of the 
utmost importance. The Van Slyke method when applied to isolated and 
purified proteins partly meets this need, but it would be of still greater 
value if it could be applied to the direct analysis of seeds without pre- 
vious isolation of the proteins. An investigation of this kind was made 
by the authors, and the results are shown in the annexed table. 

The examination of the nitrogen distribution in certain seed s gives 
results which agree in general with those obtained by others who have 
used the same method. Where there is lack of agreement this might be 
due to the fact that different samples of seed of the same species may 
vary in composition. 

In addition, the authors show that when yeast nucleic acid is subjec- 
ted to the van Slyke procedure, 15 % of the total nitrogen of the acid 
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Distribution of nitrogen in certain seeds and in yeast nucleic add 
as determined by the van Slyke method. 



Cottonseed flour . . . . f 7.902510.9710.1)7, — 19-73 3.83 1.11 0.69 43.50 5.27 

Tomato seed (pressed) . ' 6.555010.3812.03 — 16.32 — « 1.27 8.3945.86 5.09 

Cow pea . . 4.0902 9.88 5.341 2.8717.68 3.64] 1.23 5.9849.12 4.08 

Jack hean 3.3074 7 50, 0.35 ( 4.11 9.83 0.08 0.79 9.90 45.54 9-40 

Maize 1.849913.94 9.351 — 7.75 2.46 1.60 2.06)57.86 6.28 

Maize genu (pressed) . 3.3100 12.69 14.71 1 — n.04 5.84 — 5 oa 45 °7 6.0Z 

Wheat 2.774918.65 6.26 1.25 8.90 1.73 7.87 2.O5 18.79 13.37 

Kafir corn 2.349910.34 4.85 — 717 1.32 1.02 1.08 59.011 7.69 

Kaiirin 10.4813 20.74 094 0.07 3.08, 1.64 0.55 1.04*65.20 7.29 

Nucleic add of yeast * . 1 15 7242 24.00 10.87 22.09 15.04 — — — — ! — 


* The percentages of the different forms of nitrogen arc uncorrccled .. 


appears in the arginine fraction, although the nucleic acid contains no ar- 
ginine. This indicates that in the determination of the distribution of the 
nitrogen in materials containing nucleic acid by the method of van Slyke, 
erroneous results may be obtained because some of the purine and pyri- 
midine nitrogen appears in the 1 arginine fraction. 

1 1 81 - Certain Desert Plants as Emergency Stock Feed. - wooton, e. o., in u. s. Dept . 
of Apric. Bulletin , No. 728, 27 pp. 1 fig. 8 pi. Washington, December 18, 1918. 

The author discusses some plants which grow in desert regions near 
the Mexican frontier and which have been or could be used as emergency 
feeds. These plants are : — Yucca data , (soap weed), Y. glauca , Y. baccata , 
Y. macrocarpa , Y. brevifolia , Y. rupicola ; Agave Lecheguilla ; Dasylirion 
Wheeleri, D. texanum ; Nolina erumpens , N. microcarpa ; Satnuda Faxo- 
niana ; Clistoyucca arborescens ; Hesperoyucca Whippiei ; Heseperaloe par - 
viffora. 

The author gives an analysis of the 1 2 first species : — their content in 
mineral matter varies, according to species, from 2.9 (Nolina microcarpa) 
to 8.9 % ( Agave Lecheguilla) ; crude protein from 3,7 ( Nolina microcarpa) 
to 8.6 % (N. erumpens ) ; ether extract from 1.5 (N. microcarpa) to 2.8 % 
(N. erumpens ); fibre from 28.4 ( Yucca elata) to 46.6% (N. micro- 
carpa) ; nitrogen-free extract from 41.2 (N. erumpens) to 55,4 % ( Yucca 
data). All these percentages are on the water-free basis. On the whole, 
the chemical analyses of these plants shows, and are borne out in practice 
by stockmen, that they are of low nutritive value, just sufficient to keep 
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anima ls fed on them alone from starving, but when they are supplemen- 
ted by concentrates they make a good ration. Users of desert plants or- 
dinarily give, per head daily, 6 to 12 lb. of soap weed + % to s /t lb. of 
cottonseed cake or meal to young stock, and 20 to 40 lb. of soap weed + 
1 to 2 lb. cottonseed cake to mature stock. Of the chopped feed alone, 
20 to 25 lb. per day will save stock from dying. With a pound of cotton- 
seed cake in addition, a fairly well-balanced maintenance ration is pro- 
duced. The average cost of feeding about 20 lb. of chopped soap weed per 
animal per day is about 50 cents a month. 

Only two of the species of the plants discussed may be expected to re- 
new themselves if cut off : Yucca glauca (bear grass) and Y. data (soap weed), 
the former in 3 or 4 years, the latter in 10 or 15. Hence these plants should 
be used only for emergency conditions and allowed to grow during favour- 
able seasons. 

The essential factor for the use of desert plants as feed is the construc- 
tion of a satisfactory chopping machine, because hand chopping is slow 
and is otherwise unsuitable. There are at present on the market 4 good 
chopping machines, consisting essentially of a heavy cylinder revolving 
on a horizontal shaft and carrying knives or cutting teeth which pass close 
to a chopping block on to which the plants are brought by a feeder or by 
gravity. 

1182 -The Results of the General Live Stoek Census taken in Italy on April Band 7 , 

1918. — Mascheronx, E., in L’lndustria lattiera e tooUcntca , Year XVII, No. 17-18, 
pp. 163-164. Reggio Emilia, Sept. 1-15, 1919- 

The last two live stock censuses in Italy gave the following results : — 


Hoiaes 

Asaes 

Mules and hinnies . 

Cattle. 

Buffaloes 

Pig* 

Sheep 

Goat* 

The totals for 1918 include : 185 266 horses, 4550 asses, 187 868 mules 
and lflnnies, 77 482 oxen, 12 buffaloes,. 1620 pigs and 2334 sheep belonging 
to the military authorities — 1062 horses, 14 asses and 4 goats belonging 
to stallion centres — 855 horses, 1 ass, 197 mules and hinnies, 6585 cattle, 
2 pigs and z sheep in transit by railway. On deducting these numbers 
from the general totals, the following figures are obtained, showing more 
precisely the real conditions of stock breeding : — horses 802 603 — asses 
944 597 — mules and hinnies 308 678 — cattle 6 155 674 — buffaloes 
24014— pigs 2337304 — sheep ix 751 575 — goats 3082554. The rich- 
est in horses of the 16 Italian regions is Lombardy (145 794) ; for asses 
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Census of 1908 | Census of igtS 

955 051 9*9 786 

848 988 949 162 

388 361 496 743 

6190990 623975* 

19 362 24 026 

2 503 733 2 338 926 

11060420 11753910 

7<>4 5°3 3 082 558 
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the most important parts are Sicily (205 099) and Campania (133 039) ; 
for mules and hinnies, Sicily (137 799) ; for cattle, Lombardy (1 2x5 695), 
Emilia (1 082 089) and Piemont (x 088 143) ; for buffaloes, Campania 
(17 390) ; for pigs, Emilia (335 167), Lombardy (331 266) and Campania 
(223 234) ; for sheep Sardinia (2 018 O12), Apulia (1 360 886), Latium 
(1 277 541) and Tuscany (1 225 155) , for goats, Sardinia (633 058), Sicily 
(476 539) and Calabria (441 852). 

11 83 - Cooperative Bull Association in the United States. — winxjer, j g , in Farmer 1 * 

Bulletin 993, U. S. Department of Agriculture, 35 pp. 7 figs, Wasnhiugton, July, 19x8. 

Cooperative Bull Associations are formed by farmers for the joint 
ownership, use and exchange of pure-bred bulls. The purchase price and 
cost of maintenance are distributed according to the number of cows owned 
by each member. In addition, the association helps its members in the 
sale of stock and dairy products, in combating contagious diseases, and in 
the improvement of the dairy industry. An outlay of 50 dollars per^nnum 
gives the right to the use of 5 bulls. 

The author briefly reviews the history of these associations in the 
United States, showing up their advantages, which comprise the keeping of 
a smaller number of high class bulls, the low cost of cooperation, the quick 
repayment of capital invested, the possibility of line breeding, the elimin- 
ation of low grade animals, etc. He emphasises the influence of heredity 
and of the bull as factois in improving the herd, deals with the education- 
al value of these associations, indicates the steps to take in eradicating 
infectious diseases, and finally offers suggestions ^s to constitution and by- 
laws for the foundation of bull associations. 

1184 - Crossing and Selection of Horses raised in the Wild State. — cencelu, in 

Rtmsta di Biologia , Vol. T, No. 1, pp. 91 -92. Rome, Jan -Feb. 1919. 

In the horses of the Maremma reared in the wild state, the cutaneous 
muscles are very much developed ; they contract strongly, producing 
a vigorous twitch, the skin over the hams, shoulder and back when 
stimulated, especially when iilsects with a painful bite land on the skin. 
The cutaneous muscle is therefore a protection to the organism of the horse, 
as breeds having this muscle well developed can easily defend themselves 
against insects, especially Gastrophilm eqm. This explains why horses of 
the Maremma which, during the summer and autumn months, are always 
attacked by these gad flies and have the fore part of their bodies covered 
with the characteristic eggs of this insect, experience no ity effects from 'them. 

In a Maremma horse-breeding station at Tolfa the author used an An- 
glo-Irish stallion foaled in Latium. He got colts which were fine and ro- 
bust the first few months, but which after weaning lost condition rapidly 
and died the first or second year. Autopsy showed they were infested by 
thousands of bots. Hence, crossing with the Anglo-Irish stallion bad fa- 
voured attack by the Gastrofihilus ; in fact, the skin muscles in the progeny 
were little developed, which verifies the above-mentioned observations of 
the author, The conclusion is that in the wild or half-wild system of rear- 
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iag the breed should not be refined, and selection rather than cross-breed- 
ing should be the means used for improvement. 

«8 j - The Colour of the Bewly-bom In Mian and French Breeds of Cattle. — Cenm 

Mancxa, G. in L’tndustna latixera e zootec ntca , Year XVII, No. 16, pp 151-1 52 Reggio 
Emilia, August if, 1919* 

The author sets out the results he arrived at in the different provinces 
of Italy in an inquiry on the colour of the skin at birth of all the Italian 
breeds of cattle. The results are summarised in the appended table (p. 1180). 
For naming the stock he used Sanson's classification as not being in 
conflict, regarding Italian breeds of cattle, with his own study. 

After a series of considerations on the data he collected, the author 
concludes that : — (1) the changes in colour of certain breeds of cattle as 
they age are worthy of the gi eatest attention; (2) spotted skin keeps in 
the adult stage the shade and marking it had at birth and it may be 
concluded by analogy that cutaneous markings are wholly clear during 
intra-uterine existence (if the Cotentine breed was no exception); 
(3) change of colour with age is notable only in breeds of supposed 
Asiatic and Alpine origin (are these breeds not yet fixed ? are they of 
more recent origin ?) , (4) it is more difficult to interpret what is observed 
in mixed breeds, but the colour at birth, though not of a constant 
character, may enlighten us as to their first origin. 

From the author's investigations in France on Ihe same subject, in 
which Prof. Paul Dechambre was good enough to take part, it appears 
that the coloui at birth differs from that in the adult stage only in the 
case of the following breeds — 

Cotentinl (Bos iaurus gemamcus) * at birth the skin is not blotched, 
which recalls the colour of some Danish or Mastiff dogs in which blotches 
appear 6 or 7 weeks afterwards. 

V End£ knne-p arthen ai sn ( B . L hgenensts) the colour of the young 
is darker than that of the adults. 

Calves are born of grey-brown or dark tawny colour. The same fact 
is observed in all other breeds of tawny colour or with black extremities. 

Tarentaisk (B t alptnus) the calf is badger grey and the adult 
tawny coloured. 

Gascon* (B. t alpinus) the call is darker in colour than the adult. 

Bazadaise (cross-breeds) the calves are bom with an intense blond 
colour and take the characteristic grey-chestnut colour ‘with light 
extremities after the first few months ot existence. 

Aure or Central Pyrenees (J 3 . /. alptnus) ; at birth the calves are tawny 
with an a^h-grey colour which later turns to chestnut round the muzzle 
and eyes. 

1186 - Weight! of Typical Shorthorns in the United States. -Tourer, j e. (American 

Sh'jrthom Breeder** Association), in Tht Breeders' Gazette, Vol.EXXV,No.24,pp 1408- 
14x0, Chicago, June ra, 19x9 

The weights of aU Shorthorn breeding animals shown at the' Interna- 
tional live Stock Expositions of 1908 and 1910 were taken as matters 
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of record in preparing the following table, indicating the average weights 
of Shorthorns at various ages when well grown out for show. 


Weights of Shorthorns at 1908 and 1910 Internationals. 



Number 

1 shown 

1 0 

1 Range m ages 

Range in weights 

Average weights 

l 

Ages 







] 


Hr 


1908 1910 

1906 

1910 | 

1908 j 

19x0 

1908 | 

1 1 

XQXO 

Jet 

ih 




days 

~ days j 

l*b. i 

tt>. 

j I«b. T 

TbT“ 

IA> 

bulls: 




1 

1 

1 

1 





Three years or over . . 

*, 10 


1 1360-2246 
j 820-1184 

1130-2131 ! 1970-2510 

2030-2620 2334 

2280 

2302 

Two years 


13 

883-1143 

1755-2180 

1710-2169 

1954 

1982 

1987 

Senior yearling . ... 

. 3 

3 

1 7 3 i- 77 t 

708- 8xx 

1755-1843 » 

1430-17x0 

1785 

1574 

1853 

Junior yearling 

IO 

12 

436- 674 

55 *- 692 

1290-1685 

1300-1720, 

1496 

1493 

1495 

Senior calf 

. 20 


330- 440 

330 - 454 

913-1310 

960-1350 

1106 

*135 

1121 

Tunior calf 

. 21 

{ 

16 

131 - 3*9 

223- 330 

420-1130 

70 0-1113,4 815 ( 

859 

834 

Ft males 





1 


1 , 



Three year or over . . . 

, 

. 7 

10 

! 1424-2+1 1 

1209 2555 

1415-2003 

1590-2210 

t 18x7 j 

1876 

1 1851 

Two years 

. . 15 

n 1 

I 881-1 17b 

909-1x66 

1410-1823 

1440-1770 

1572 ] 

1591 

1 1380 

Senior yearling 

, . IS 

17 i» 700- 819 

698- 814 

tno-1405 

1070-1540 

1 1309 1 

1364 

1 1338 

Junior yearling .... 

. 21 

14 

513- 691 

438- 695 

995-1483 1 

880-1 360 

j 1212 * 

1x92 

1203 

Senior calf ... 

30 

3 l 

332 - 453 

33 6 - 454 

785-1x40 

780-1120 

j 9*5 

959 

942 

Junior calf . ... 

. 24 

19 

, 16b- 3*7 

216- 3*9 

390- 885 i 

1 

65 9 Jo 

7JO ' 

785 

755 


weights of the first-prize animals throughout the various classes 
are as follows : - - Whitehall King 2465 pounds and White Star 2240 lb. in the 
aged bull classes; Gloster Knight 1910 and Ringmaster 1970, in the two-year- 
old class ; Roberta's Goods 1755 and Roan Sultan 1710 in the senior year- 
ling classes; King Cumberland 1590 and True Cumberland 1720 as junior 
yearlings ; and Premier Knight 830 and Dale's Renown 800 as junior calves. 
In the female classes. Flora 90th and Princess Marshall, cows over three years, 
weighed 1960 and 18301b. respectively* Sweet Duchess of Gloster and Susan 
Cumberland 1650 and 15 respectively as two-year-olds ; the senior year- 
ling heifers Elmendorf Dassie and Mandolin 3rd 1403 and 1520; Snowbird 
and New Year's Delight 1375 and 1300 respectively, as junior yearlings ; 
Diamond Anoka and Mary Ann of Oakland 1135 and 1040 as senior calves, 
and as junior calves Susan Cumberland and Mildred Snow weighed 730 
and 920 lb. respectively. * 

1187 - Milk as the Sole Diet 0! Ruminants. — mcCandush, a. c., in lowa Agricultural 

Experiment Station , Research Bulletin 48, pp 3-1 1. Ames, Iowa, 1918. 

Two bull calves, one a grade Jersey castrated at the age of 22 days and 
the other a grade Holstein not castrated, were fed on nothing but milk and 
common salt from the date of their birth until their death, which occurred 
at the age of about 30 and 25 weeks, respectively. The digestible protein 
and total digestible nutients consumed were in excess of those called for by 
the modified Wolff-Dehmann standard. 
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A series of tables shows : — body weight, height at withers, depth of 
chest and width at hips, determined every 30 days ; and amount of few! con- 
sumed in successive 10-day intervals. For comparison, the average of 
weights and measurements of 66 normally fed heifers are presented also. 

At the end of 6 months the Jersey calf had increased his body weight 
hi per cent. At the end of 5 months the Holstein had increased his 91 
per cent., while the heifers in 6 months averaged a 345 per cent, increase. 
During the same periods the percentage increase in height was 14 for the 
Jersey, 27 for the Holstein and 35 for the heifer calves. Increase in depth 
was 19, 11 and 57 per cent, respectively. Neither of the experimental ani- 
mals throve after reaching the age of 3 months. They suffered from fits 
and large patches of skin became devoid of hair. 

Autopsies were made of both calves. The bones of the Jersey steer 
were very flexible as if insufficient ash were present ; the leg bones could be 
bent comparatively easily while the ribs had a very thin coating of hard 
material with a soft core. None of the bones was as rigid a* would be 
expected in ah animal of similar age. There was one atrophied kidney 
(perhaps congenital) with hypertrophy of the other. The mesenteric lymph 
glands were much enlarged and there was apparent leukemia. The rumen 
was of normal size, twit the walls were evidently atonic, due apparently 
to a development of lymphoid tissue. The omasum was smaller than would 
be expected, though the two remaining compartments of the stomach ap- 
peared to be normal. The contents of the rumen resembled thin cottage 
cheese mixed with hair. In the case of the 6-months Holstein bull, the 
bone appeared to be in fairly good condition, though one or two of thfc ribs 
might previously have been broken and healed. The mesenteric lymph 
glands were enlarged and both kidneys were in bad condition with cysts. 
All the stomach compartments were of about normal size, but there were 
streaks of dark brown or black pigment on the inner wall of the aboma- 
sum. The contents of the rumen were similar to those of the Jersey calf. 

1188 - Some Factors influencing the Rate of Growth and the Size of Dairy Heifers at 

Maturity. — Eckles, C H , and Swett, W. W , in Missouri Station Research Bulletin 

No. 31, pp 3*56 , 1 pi , 15 tigs Columbia, Miasouri, 1918. 

To serve as standards of growth for Holsteins and Jerseys, data are 
published of the body weight and height at withers by months of a group 
of heifers of each breed that were kept under normal conditions, that is, 
fed on skim milk from 2 weeks to 6 months of age, - with alfalfa, silage and 
a small amount of grain in winter, and good blue grass pasture in summer. 
The plan was to keep the animals iti a good thrifty condition but not fat. 
The use of height at withers to measure skeletal growth is justified by com- 
putations showing that the percentage increments in height at hips, heart 
girth, and distance from shoulder-point to pin-bone in successive ages 
maintain an approximately uniform ratio to the corresponding increments 
in height at withers. As was expected, the ratios for hip width increased 
with age. 

The weights at birth and the mature heights of 30 Holstein and 3- Jer- 
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sey heifers are tabulated individually, the heights at intermediate ages be- 
ing also given for some of the animals. little or no influence of birth 
weight on adult height was discovered. 

Note is made of a Jersey heifer which at the age of 6 months was put 
on a diet as low in calcium and phosphorus as could be secured from feed- 
ing stuffs likely to be used in practice. The growth in weight and height 
was normal for 13 months thereafter, when a physical breakdown ensued. 

The rest of the bulletin — the major part — is devoted to the presen- 
tation of the complete results of a study, previously reported (1), of the 
influence of quantity of feed on the changes in weight and height of dairy 
heifers from birth to maturity and the effect of early calving on their sub- 
sequent body development. Evidence is produced showing that the check 
in growth of young animals after parturition is a result of the physiological 
drain, not of pregnancy, but of lactation. 

1189 - Influence of Breed and Size on Milk Production and Composition. — See No. 1229 
of this Renew. 

xxqo - The Feeding of Concentrated Food to Dairy Cows on Pasture in England. — The 

Journal of the Board of Aknculturt . Vol. XXV, No. j, p. 11-17. London. April, 1918 (2). 

This article reviews five trial tests carried out during recent years at 
several Institutes (Armstrong College — Southeastern Agricultural Col- 
lege Leeds University - West of Scotland Agricultural College) in 
order to allay any undue apprehension as to the decrease in milk produc- 
tion as a result of the rule laid down by the Board of Agriculture and the 
Ministry of Food during the War, namely, that cows in milk while on pa- 
sture should receive no concentrated food before the beginning of August. 

It rarely happens in agricultural experimental work that the results 
obtained in different experiments carried out in such widely scattered cen- 
tres, are so uniformly concordant as in the experiments dealt with in this 
article. They all agree that, so far as milk production is concerned, the 
feeding of concentrated food to milch cows on pasture is only required in the 
latter half of the pasturage season, that is to say, from mid July onwards. 
In the earlier half of the season, cows receiving concentrated food did not 
give more milk than those that received none. Neither the quantity nor 
quality were bettered, nor were the cows in improved bodily condition. 

Even during the following months, when the effect of “ cake feeding ” 
began to show itself, the results were so modest that there could be no 
question of much profit. The only possibility pf profit lies in an improved 
manuring of the pasture, but the benefit would be dearly brought. 

1x91 - The Influence of Barley on the Milk Secretion of Cows. — woll, f. w. and 

Vooftntss, E. C., in the Agricultural Experiment Station, Berkeley t California, Bulletin 
No. 305, pp. 352*434. Berkeley, Cal , 1919. 

The authors have furnished complete details of amounts and kind 
of feeds consumed, the bodv weights, and the quantity of milk and butter 

(1) See R., Oct. ,916, No. J094. (Ed.) 
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fat produced by : - - (1) a grade Holstein cow during three lactations in which 
the only grain fed was barley, and during two in which mixed grains were 
fed ; (2) a pure bred J ersey, during four lactations, in one of which barley 
was the sole grain fed ; (3) another pure bred Jersey during two lactations 
in one of which a mixed grain was given, while barley was fed in the other. 
The authors also compare the production records of 15 other cows, 
most of them used previously in similar studies (1) during short 
periods (generally 5 weeks) of barley feeding, with their production records 
during the intervening period when they received mixed grain feeding. 

An increased milk flow generally accon panied barley feeding, but the 
authors do not attribute this to the barley itself, but to the accident that 
when the cows only received barley feeding, they often consumed a larger 
quantity in comparison with mixed feeding. The authors do not call their 
trial tests, critical experiments, but the tests show that barley feeding has 
no deleterious effect on milk secretion, as is contended by some breeders of 
milch cows. ^ 

1192 - A Comparison of Concentrates for Fattening Steers in the South of the 

United States. — Ward, W F., Terdan, S S and I, loyd, E R, in Untied State 1 

Dept of At;r Bulletin 7 bi , r 6 pp , i,qi 9 (from Abstract in Experiment Station Record , 

Vol 40, No 0, pp 87V874 Washington, Kjiy) 

These results of 2 years' steer feeding are part of a series of experi- 
ments conducted by the U. S. Department of Agriculture and the Missis- 
sippi Agricultural vStation. 

Three lots of 25 steers were fed each winter for the purpose of study- 
ing the value of cottonseed products w hen fed as sole concentrates or com- 
bined with some form of maize grain. The roughages the first year were 
maize silage and cowpea hay ; in the second year maize silage and oat 
straw with Johnson grass substituted for the latter toward the end of the 
period. The lots receiving maize were accompanied by pigs. The prin- 
cipal data for each o# the 2 years of the trials are summed up in the an- 
nexed table, in which the cost of the feeds w T as estimated as follows : — 
cold-pressed cottonseed cake $16.50, cottonseed meal $22.50 the first year 
and $27 the second, per ton; maize 70 cents per bushel; silage $3, 
cowpea hay $10 and oat straw $5 per ton. 

Three lb. of cottonseed meal proved to be equal in feeding value to 
4 lb. of cold-pressed cottonseed cake. The meal contained 40.4 % protein 
and the cake 27.6 %. The latter was much relished. 

In the first year cottonseed meal and maize and-cob meal, in the pro- 
portion 2:1, did not prove economical In the second year, however, it was 
concluded that if the lots receiving cottonseed meal and ear maize (1 : 2) 
aqd cottonseed meal and shelled maize (1 : 2) respectively are each credited 
with $3 worth of pork, they paid for the maize and then made about as 
much profit as the lot receiving cottonseed meal alone. 

In both years all lots were well finished and very uniform. 


It) See R., March, 101O, No ^23. (£</.) 
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Comparison of concentrates for fattening stews. 
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H93 - Mineral Requirements Of Sheep.— I'kaps,, G S , in Texas Agricultural Experiment 
Station , Built tin 2} 2, pp 5-20, 1 fig , Austin, Texas, lyiS 

For each component of the ash of rations fed to sheep in 48 digestion 
experiments this bulletin furnishes data as to the amount fed per da}*, the 
amount not recovered in the faeces, and for 10 of the experiments the 
amount found in the urine. 

Eighteen of the digestion trials were made in triplicate and 29 in du- 
plicate, while 1 ration was fed to a single animal only. The digestibility 
of the organic nutrients and total ash of the rations of 43 of the experiments 
have been given in three previous bulletins (Texas Sta. Bull., No. 147, 
pp. 5-28 , No. i()6. 1914, and No. 203, 191b), while thedetailsof 5 are unpub- 
lished. In most of the experiments the ration consisted of single 
roughage ; in the others, of alfalfa plus a supplement. The roughages fed 
were accuff sorgo fodder, alfalfa hay, Bermuda hay, bur clover hay, buffalo 
grass hay, maize fodder, cowpea hay, Guam grass hay, J ohnson grass hay, 
Kafir corn fodder, millet, oat hay, peanut hay, para grass hay, prairie 
bay, Rhodes grass hay, rice hay, rice straw, sorghum and cowpea silage, 
sorghum hay, Jabosa grass, hay, and vetch hay. The supplements to 
alfalfa were maize bran, cold-pressed cottonseed cake, cottonseed meal, a 
mixture of cottonseed meal and hulls, Kafir corn chop, Kafir corn head 
<?bop, groundnut hulls, rice bran, rice hulls and rice polish. A table gives the 
percentages of silica (insoluble ash), lime, magnesia, phosphoric add, and 
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potash found in the samples used of all these feeding stuffs except Guam 
grass hay. 

The author points out that the rectum is a recognised path of excretion 
from the body of some mineral elements, but finds it convenient to speak 
of difference between the intake and the faecal content as the amount di- 
gested and also to call the percentage of the intake that is “ digested ” 
the coefficient of digestibility. A table shows the digestibility of several 
constituents of the ash for each of the rations, except Guam grass, or 44 
in all. In 14 of the silica entries, 10 of the lime and 12 of the phosphoric 
acid the digestibility was zero, that is the amount in the faeces exceeded 
the amount fed. There were no cases of “ negative digestion " of magnesia 
and potash. The averages of such of the 44 determinations of the coefficient 
of digestibility as were not zero are given by the author as : silica 22.2, 
lime 32.3, magnesia 32.3, phosphoric acid 22.5, and potash 83.2 Group- 
ing the determinations by the amounts ingested shows, in the case of 
lime and phosphoric acid at least, that the coefficient of digestibility in* 
creases with an increase in the amount consumed, negative digestion 
figures occurring only as a rule when this amount was small This condi- 
tion indicates that fairly constant amounts of each are eliminated daily 
in the solid excrement. For lime the daily elimination is held to be about 
0.6 gm. and the corrected digestibility to be about 25 %. For phosphoric 
add the elimination is 0.8 gin. and the approximate true digestibility is 
50 %. The data also indicate that an increased digestion of 1 gm of lime 
is accompanied by an increased letention of o 74 gm. of phosphoric add. 
This ratio suggests to the autho the formation of tricalcium phosphate. 

Analyses of the urine collected in the balance experiments show that 
the mineral constituents appear in the urine in fairly constant amounts 
which are little if at all influenced by the amounts eaten or the amounts 
digested. It appears that 1 7 gm. of phosphoric acid, 2.8 gm. of lime, 
and 1 gm. of magnesia are required per day by sheep weighing about 
100 lb. in order to maintain a mineral balance. About o 2 gm. of potash 
and 0.54 gm of magnesia per day were stored by these sheep. 

In 18 experiments data are furnished as to the sulphur trioxide con- 
tent of feed and faeces. The coefficients of digestibility averaged 47.9 V 
Since most of the sulphui was probably in combination with the protein 
of the rations, the coefficients of digestibility of the latter are given for com- 
parison. Their average is stated as 48.4. 

X194 - Maize Supplements and Substitutes for Fattening Lambs. — dunk, r and 
Eward, j. M., in Iowa Agricultural Experiment Station Bulletin 183, pp. 3-14. Aine*, 
Iowa, 1 gif> 

From a group of 172 range lambs, 5 lots of 30 each were selected and 
fed for 82 days, beginning November iO, 1917, for the purpose : - (1) of test- 
ing linseed meal, vch et bean feed meal and peanut meal as protein supple- 
ments to a basal ration of shelled maize, maize silage and alfalfa hay, and 
(2) of determining the value of maize gluten feed as a partial substitute for 
maize in such a basal ration without supplement 

[liM-ffH] 
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The main results from the control lot and the three lots fed supplements 
are given in the subjoined table. The supplements were fed scattered over 
the silage in amounts so adjusted that each of the latter lots received 
equal amounts of protein from this source. The other feeds were given 
according to appetite. 

Comparative value of protein supplements in fattening lambs . 
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The feeding of supplements, although increasing the grain required 
per pound ot grain, enhanced the selling value of the lambs from 5 to 
20 cents per 100 lbs. and made a more fa\ ourable margin per lamb. Tak- 
ing into acount all the factors, it is computed that $118.00 per ton could 
ha\ e been paid for the linseed meal, 8^7.20 for the velvet bean feed meal 
and $143 for the peanut meal without reducing the margin per lamb below 
that of the control lot. The actual purchase prices were Sbo, $45 and $55 
per ton respectively. 

The fifth lot recei\ ed maize gluten leed exclusively instead of shelled 
maize during the first bo days, and a mixture of maize gluten feed, shelled 
maize and linseed meal (0 : 1 * 1) during the final 3 w eeks. The average daily 
gain per head was 0.2b lb. It is estimated that the maize gluten feed w T as 
97 -7 0 o as efficient as shelled maize when fed with silage and alfalfa There 
was a small saving of maize silage and hay, but the total grain required 
for a pound of gain was considerably increased. 

The dressing percentages varied from 52.9 for lot 5 to 54.2 ior the lot 
receiving peanut meal The carcasses of th$ velvet meal lot graded first 
in colour, covering of fat and firmness, with the peanut meal lot a close 
second. The control and gluten feed lots graded last in these respects. 

Block salt was given freely to each lot. 

1195 ‘ Quantity and Composition 0! Ewes’ Milk: Its Relation to the Growth 0! Lambs. 

Nbxdig, R E. f and IDDING9, E J., in Journal of Agricultural Research , Vol. XVII, 

No. i, pp. 19-32. Washington, April 15, iqio- 

During the progress of an investigation upon different breeds of sheep 
at the Idaho Agricultural Experiment Station, observations were made upon 
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the rate of growth of lambs from five breeds of ewes that are commonly 
found in that section of the country. The results indicated that lambs 
from some of the breeds made a decided gain over others in the same pe- 
riod of time. It was therefore considered opportune to undertake a special 
inquiry on the subject. 

The chief factors in growth are inherited capacity and a sufficient 
quantity of nutritious food. In this article the authors study only the 
second factor. 

As early as 1850, data were collected giving the analysis of ewes* milk They show the 
great variation that occurs between different breeds and within the breeds in yield and fat 
content Fuller and Kleinheinz of the Wisconsin Station weighed a lamb before and after 
sucking the mother ewe They observed that, when the ewes were milked by hand, only- 
about half the quantity of milk was obtained as when the milk was sucked by the lamb. 

The authors used three ewes from each of 6 breeds in the experiment, after selecting those 
that showed the nearest to the normal milk yield for their breed The period of investigation 
lasted *>0 days Every 10 days after lambing th^ total quantity of milk was recorded, and 
samples of milk were taken The weight of the lamb was taken at birth and oipry in days 
thereafter The <lata thus obtained are shown and discussed by a series of tables The fol- 
lowing are some of the most important facts resulting . — 

With all the ewes there was a decrease m the milk flow at the end of the 5° day period as 
compared with the beginning , the only exception was with a Cotswold ewe which showed 
even a flight increase 

There is a great variability m the percentages ot the constituents of ewes’ milk, among 
the different breeds and individuals The most constant constituent is the lactose, while fat 
seems to be the most variable These results are in harmony with Ritz mann’s When the 
average percentages of fat for live lactation periods of each ewe are determined and compared, 
the variation of fat content is not so mark' (l, which indicates clearly the value of a number 
of test* rather than one single test on an individual The general averages obtained by the 
authors during the 50 clay penod aie shown In Tables 1 and II 

T*bli: I. -- Average quantity and composition of milk for each breed 
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Table I brings out clearly that the Hampshires easily ranked first in quantity of milk 
produced, while the <Hflerence-> in the other 5 breeds were not so great. 
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Table 11 . 

— Relation of milk constituents of breeds to growth of lambs . 
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Table II shows tlkt for one breed only, the three ewes reared one lamb each ; with the 
others one or two ewes reared two lambs This makes interpretation of the results less easy, 
as in general the same quantity of milk will produce greater gam if given to twin lambs (pro- 
vided it is sufficient for their growth) than if it were given to one lamb only. It appears that 
the greatest factor in growth is quantity of milk , hence a high milk producing ewe is more 
valuable than alow one. The inherited capacity for growth, however, must not be overlooked. 

1196 - Goat Keeping In Scotland. — The Scottish Journal of Agriculture , Board of Agn~ GO*» 
culture for Scotland , Vol. II, No 3, pp. 402*405. Edinburgh, July, 1019 

The fact that the word “ goat ” is found not infrequently in place 
names in Scodand from Oodscroft (/. e. Goat’s croft) ; n the south to Ei- 
lean na Gothail in the north, is sufficient proof that from remote antiquity 
the goat was an animal of no mean importance in the domestic economy 
of Scotland. Throughout historical times there is frequent reference to goats, 
and within living memory flocks of goats of some size were maintained in* 
the Highlands. In spring the kids were separated from their mothers, 
which were run on pasture, and herded Every morning and evening the 
mother goats came down from the hill to the kids, when the goats were 
milked or rather partially milked, and the kid allowed to take the rest. 

This went on till harvest work came on, about August, when the kids were 
left with their mothers and the goat milking came to an end. In those 
days there was a regular market for goats and the flesh was eaten generally. 

Most of the males were castrated , a three-year-old wether yielded 50 to 
60 lb. of excellent meat. The extinction of this system was undoub- 
tedly hurried on by the fact that goats are very destructive t trees, 
so that when trees began to be planted, goats necessarily had fc to go. 

At the present time there must be a considerable number of goats 
in Scotland, but there are no statistics available from which even a rough 
estimate of the number could be drawn First there are, especially in 
the Highlands, the so-called wild goats. These are not relics of an abor- 
iginal race, but descendants of the domestic flocks. They have been de- 
liberately maintained and in many cases even recently put on steep rocky % 
places, as game or with the idea that they would keep the sheep from these 
dangerous places and so prevent losses (an idea not fully justified), or 
on account of the belief that goats kill adders, which is very doubtful. 
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In the last year or two interest in the domestic goat has been greatly 
revived. The number of goat-keepers in Scotland is much less relatively 
than in England or Ireland. Under present conditions and given the op- 
portunity to produce at home as much food as possible for domestic use/ 
keeping of goats would be extended if good goats could be got now at a 
reasonable price, but the supply is quite unequal to the demand. 

Of the goats kept in Scotland the majority are of the type of the Bri- 
tish goat. Formerly it was customary for Irishmen to come over with 
a drove and march them through the country selling them as they went 
for very low prices, but they were not of much \alue There are gdso 
many goats of the foreign type, superior animals, or cross-bred to the foreign 
type On account of the high cost of these animals and the care needed 
to keep them , good goats of the British type would prove better for the 
cottar and ordinary conditions as they can be fed mostly on garden rubbish 
and household scraps 

A really good animal will yield 4 to 6 pints of milk a day ^nd perhaps 
80 to 90 gallons a year A more usual yield is from 3 to 5 pints a day, with 
a total of, perhaps, 70 gallons a year If a goat does not give 2 pints a 
day at the least she is not worth keeping 

1197 - Pasture and Forage Crops for Pork Production in Minnesota, U. S. A. — m ™ 

nesota Agricultural bxpcrment station Report roth, pp 40 5 i l niverut\ Farm, St Paul 
101S 

The annexed table gives the results with 4 lots of pigs fed on alfalfa 
and rape pastures. In contras 1 , unsatisf actor}’ results are cited with 
10 pigs fed on oats, peas and rape The animals became severely rape 
blistered at the start, and gained onlv 821 lb per acre in 98 days, or 
0.35 lb daily per pig 

drouth of s hotes oit pastures supplemented u nth maize , and maize 




and tankage 








1 

j Area 



Weights per pig 

Total 

Time 

(»raui 


supplement 

Lctu ah 





gain 

Cll 

required 

Pasture 


per 

gain 






j 

tore 

per put 

Initial 

Find 

| 

I>cr 

pw 

per lb 



| tured 

I 

ncrc 

tuir 

of gain 



l 

Atu 


Pounds 

/ oumh 

Pound'* 

Pounds 

Days 

Pouni 

Alfalfa* 

3 per cent maize 

O.31 

254 

o 53 

34 

107 I 

1470 

137 

3 31 

Do 

4 j>er cent mai/c 

0 30 

33 3 

0 06 

32 1 

I23O 

2438 

H7 

3 |3 

Rape 

do 

0 50 

30 0 

0 74 

3 * 1 

03 4 

1 86Q 

84 

>20 

Do 

Maizf -f tankage, 










self fed 

050 

30.0 

1 10 1 

30 6 

123 2 

2778 

84 

*2y 


In another lest the following pastures were tried. — (1) rye and rape 
(p°ot), (2) clover (good), (3) mixed and (4) alfalfa (good) The grain led 
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per pound of gain was 5.46, 4.03, 5.58 and 4.52 lb respctively, and the mar- 
gin of value of gain (at 16 cts. per pound) over total feed cost was in dollars 
0.22, 4.26, 2.26 and 1.25 respectively. 

In 2 experiments in hogging-off maize the number of hogs per acre was, 
respectively, 25 and 24, the gains per acre 315 and 582.6 lb., the estimated 
consumption of maize per pound of gain 10.52 and 5.83 lb., and the tank- 
age fed per acre 114 and 76 lb. It is stated that the first lot remained 
on the maize field at least 2 days t<x> long. 

Feeding tests with fall pigs, 10 to a lot, 4 lots fed 105 days and 3, 155 
days from weaning to market are also noted. One was hand fed by the 
Dietrich standard, the others self ted on maize mill feed, shorts and tank- 
age, either with or without additional feed. For the lots fed the shorter 
period — the additional feeds, in the order of their apparent feeding value 
as measured by daily gain, were — (1) shelled maize and gluten feed, (2) con- 
demned raisins, (3) none, and (4) maize gluten feed. For the longer period, 
the order was (1) alfalfa, and (2) none, with the hand fed (Dietrich) lot 
intermediate. 

irgB - Comparative Feeding Value of Field Peas and Barley for Pigs. — Wastow&m 

Agricultural Experiment Station Bulletin 153, pp 8*9, Pullman, 1910. 

Four lots of shotes of Duroc- Jersey, Poland China and Berkshire 
breeding were fed 49 days in January and February, 1918, under weather 
conditions not favourable to feeding operations. Comparison was made 
between field peas (split or cracked) and shorts (2 : 1) a id barley and shorts 
(2:1), supplemented either with tankage (guaranteed 60 % protein) 
or with linseed meal in amounts to make the supplement 10 % of the ra- 
tion. The following table gives a summary of the results, the lots being 
arranged in the order of economy of gain 
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- Use of “ Luc-binh ” < Eichhornia speciosa ) ( i) for Pig Feeding { Develop- 


ment and Prospects of Pig Rearing in Indochina. — chevalier, a et i, apxcqug, 

P. A , in Bulletin AzncoU tie VInstitut Scienttfique de Satzon, Year V, No. 7, pp. 220*222. 
Saigon, July, 1919 


M, P A. L vriCQrn, Director of the Tonkin Navigation Co. of the Ben- 
thuy (North Assam) Frozen Meat Society, supplied Mr. Aug. Chevalier 
with information on the use of “ luc-binh ” as pig feed. 

(x) See /?. Sept. 19x7, No. 79S. (Ed.) 
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M. Chevalier relates that this plant, belonging to the Pontederiaceae, 
of which the scientific name is Eichhomia crassipes Solms, or better 
Eichhornia speciosa Kunth, the older name, is called the “ Water Hyacinth” 
by the English colonists and “ Jadnthe d'eau ” by the French, these 
names being due to the fine spike of blue-mauve flowers standing up in 
the centre of a rosette of leaves. For the sake of the flowers this species 
is often grown in basins for ornament. 

It is a native of Central America and was brought at a comparatively 
recent date (about the middle of the 19th century 7 ) to Indo-Malaya, where 
it has overrun everywhere, choking the canals and causing an obstacle to 
navigation. It is believed to have first appeared in J ava, then to have been 
transported to the Malay Peninsula, whence it spread to Burmah, Siam, 
Cambodia and Cochin-China. It appeared at Tonkin after the Hawaii 
exhibition in 1904. 

Today the plant is overrunning the whole of Indo China ; already it 
has invaded a large part of tropical Asia and it is now gaining intemperate 
China. Few examples are known of such rapid spreading of a weed over 
a continent of which it is not a native. 

Powerful dredging machines have had to be constructed in \ arious 
countries to clear the canals of this plant which very soon fills them up 
M. Chi:v\lier has seen at Hanov ponds, originally several yards deep, 
choked up in 15 years mainly by the " luc-binh 

Naturally, attempts have been made to use part of the “ luc-binh ” 
in various industries, and the following applications have been tried: — 

(1) Suitably prepared, it makes a good textile , in Cambodia, cords 
are made of it for plaiting for arm chairs and deck chairs , also mats, blinds, 
string are made from it. 

(2) It has been thought to utilise the plant, which is fairly rich in 
cellulose, in the manufacture of paper pulp. 

(3) Recently the Burmah Agrieultufal Department advised its use 
in making a potash manure ; its high potash content makes it a suitable 
ingredient in compost (1). 

In his note, M. P. A. Eapicqve says that M A. Aluer, Technical 
Director at Benthuy, finding difficulty at the end of September, 1918, in 
obtaining banana tree trunks as pig feed, attempted to use “ luc-binh ” 
as a substitute. The procedure was as follows * -** Twice a day, morning and 
evening, women collected the plants which immediately, while in the fresh 
state, were broken up and cooked for 3 hours in sufficient water To 
every 440 lb. of luc-binh were added 220 lb. broken maize and 220 lb. 
rice bran, which is sufficient maintenance ration for 250 pigs of any age, 
and also for breeding sows which always incline to fat, a disadvantage 
at farrowing time. 

For a fattening ration, % of luc-binh, 1 3 of maize and % of bran would 
be required 

The results obtained were very good, and the pork from pigs thus 
fed wdtb luc-binh was excellent to taste. The health law inspection 
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authorities had no criticism to make, and for all sorts of preserves the 
.plant appears to give the best results. 

In regard to pig rearing. M. Eapicque adds the following additional 
information: — 

“ I should state we have imported English and Australian boars 
and sow3 of the white breed, and not without difficulty obtained sows of all 
the local breeds coming from Black Rivert, Tuyen Quang, Tranninh, the 
Meo country, the Delta, Monkay and Pakhui. The crosses obtained give 
up to the present 80 % of mixed breeds which have acquired almost all 
the sire’s characteristics. We are trying to find which cross to recommend, 
x. e. one having the hardiness of the local breed with the early fattening 
qualities of the boar. Up to now the best results obtained have been 
by crossing Chinese sows with a pure Yorkshire boar. Pig rearing on a 
large scale will be a valuable resource for Cochin-China, and Indo-China 
offers all facilities for the purpose ’U 

M. Chevalier is of the same opinion, and adds : — Indo-China, which 
produces abundance of rice and maize, will have at her disposal more 
and more in the future industrial by-products suited for pig feeding on 
a large scale. Besides, rural breeding such as practised by the natives 
ma} r be greatly developed, no prejudice or religious cause being opposed to 
it as in the French Colonies in Africa. Hence France could, hi the not-dis- 
tant future, have considerable resources in frozen pork, salt provisions and 
lard from her possessions in the Far East. 

i2uo - Influence of Feed on the Melting Point of Lard. — Templeton, g. s. in Alabama 
CoUeze, Agricultural Experiment Station Report 1018. p. 30-31. Auburn 1919. 

The author has made an experimental study of the effect of certain 
concentrated feeds on the melting point of lard, in the south of the United 
States. 

Six lots of 8 hogs were started on the experiment, but one lot had to 
be discarded because the ration consiting of maize, + “ velvet bean and pod 
meal ” (cake consisting of the unshelled legume Muctma prurient, var. 
utihs) and tankage (4:4:1) was not acceptable. The lot fed with maize 
and tankage (8 : 1) dressed out satisfactorily, and produced a lard having a 
melting point of 44.i5°C. The lot fed with maize + velvet bean and pod 
meal + peanut meal in the ratio 3:3:2 (not a very palatable ration) 
produced lard having a melting point at 42.5°C. The carcasses of the 
three lots fed with varying proportions of maize and peanut -meal, were 
graded as " medium soft ”. In these three lots, the proportions of 
maize and peanut meal were respectively 1:1, 2:1, and 3 : i, and 
the corresponding melting points of the lard produced were, 40.35 0 . 40.2 0 
and 4 o. 57 °C. 

X201 - Case of Rudimentary Hermaphroditism in the Cock. — faure, c., in Comptes 

rettdus ties Stances ie la SociiU de Biologic, Vol LXXX1I, No. 14, pp. 510-520. Paris, 
May 17, 1919 

The hormones secreted by the testicle determine in the animal 
organism the secondary sex characteristics. It is known that the absence 

[im-mt] 
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of the testicle, through experimental removal or its non-development, 
causes a series of modifications affecting the whole individual. The author 
quotes the case of a 3-year old cock which showed notable morphological 
modifications : absence of the large tail feathers, appearance resembling 
that of the female, but with a plumage rifcher than a hen's, and spurs little 
developed. As the animal was killed for sale, a histological examination 
of the internal genital organs was made, which showed a series of tube* 
(measuring only 40 to 50 [x in diameter, against 150 |x in a normal cock 
sectioned in different ways and resembling in appearance testicular forma- 
tions, but totally unprovided with seminal-line cells; in no point were 
figures observed similar to ovary formations. 

Hence, the case was that of a cock having misshapen testicles 
characterised by the complete absence of seminal material. This arrested 
growth led secondarily to the appearance of certain external female cha 
racteristics. 

The author suggests the case in question may be grouped among 
those of rudimentary or false hermaphroditism. 

1202 -The Conformation of the Laying Hen, — Vttltty Poultry journal, Vox 111, pp. 24-26. 

Newport, Salop, iqi8. 

The annual conference and inspection ot the trials held at the Hari>er 
Adams Agricultural College, Newport, Salop, England, in August, 1918, 
led to the appointment of a Committee to consider the question of drawdng 
up a standard to which the breeders of utility stock should endeavour to 
make their birds conform, withot t sacrificing, if possible, the characteristics 
of the distinct breeds. With the object of obtaining data upon which to 
draw* up such a standard, the College staff, at the request of the Committee, 
undertook a series of measurements in October, 1918, on the birds in a 
number of representative pens of the various breeds represented. 

The measurements ‘taken were . — 


Conformation of body and laying capacity . 



-40 egg* 

and over 

200-^40 

<>o- .00 
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the base of the tail, (2) breadth of back, taken between the inside of the 
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fingers when spanning between the depressions on the hips ; (3) length 
of keel, from fore end to hind end ; (4) abdomen, from the end of the keel 
to the pdvic bones ; (5) distance between the pelmc bones ; (6) girth measu- 
rement, taken by passing the tape completely round the bird in the same 
position as the measurement for breadth of back, the legs of the bird being 
directed backwards. 

The subjoined table gives the averages of each of the 6 measurements 
for Leghorns, and only the averages of the 4th measurement for the other 
breeds, as this figure seems most indicative of laying capacity. 


1203 - Effect of Certain Grain Rations on the Growth of the White Leghorn Chick. — 

Dwis, Buckner G., Nollav, E H , Wilkins, R H and Kastle, j K (Department of 
Ch raistry, Kentucky Agricultural Experiment Station), in Journal of Agricultural Re- 
s carch, V <»1 XVI, No. 12, pp. 303-313. Washington, D C , March 24, iqk) 

These experiments were carried out in order to ascertain the insuffi- 
ciency of the proteins of rice, oats, barley, hominy and gluten flour in 
promoting normal growth in the white Leghorn chick. 

Three lots of 60 White Leghorn chicks each were kept under identical 
conditions except that the diets were different. Lot 1 wras fed a ration con- 
sisting of equal parts of finely ground soybeans wheat, wheat bran, 
sunflower seed, and hemp seed. Lot 2 received a ration consisting of 
equal parts of finely ground barley rice, hominy and oats to which was 
added enough gluten flour and butter fat to raise the protein and fat 
content to that of Lot 1. Lot 3 (control) received a ration known as 
the standard Cornell ration (1). 

Table I presents the weekly weight and mortality records of these 
three lots of chicks, covering a penod of 28 weeks, in which time there 
were no unusual weather conditions or epidemics among* these chicks, so 
that these figures represent the degree of nourishment afforded by the 
rations fed to the separate lots 

The following deductions are made from these experiments 

The proteins of rice, oats, barley, hominy, and gluten flour are ineffi- 
cient in promoting normal growth in the White Leghorn chick. It was not 
possible at this timet o show wherein these proteins are limited, but the wri- 
ters hope to be able to prove this by experiments which are now in progress. 
These proteins seem to have a retarding action on the development of the 
external sexual characteristics and their functions, which accompanies the 
arrested growth of the chicks. 

The apparent weakened vitality of the chicks of Lot 1 is not attribu- 
ted to any toxic action of the soybean. 


(i) Cf, Nixon CLARA, Feeding Young Chickens. N, Y State College of Agr, Cornell 
Reading Course, Vol. 4, No. 88, p. 176, 1915 


[im-im] 
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Table I. — Effect of various diets on the growth of White Leghorn chicks. 



1 

1 

Lot I 


| Lot II 
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1204 - Egg Weight as a Criterion of Numerical Production in the Domestic FowL— 

Hadley, p, in Journal of the American Association of Instructors and Investigators, 
^ummarinetl in Utility Poultry Journal, Vol. IV, No, 7, p, 23, Harper Adams Agricultural 
College, Newport, Salop, 1^19. 

The author undertook an enquiry to ascertain whether computation 
based upon the weighing of only xo eggs laid as closely as possible to the 
.periods of the absolute vernal and autmnal maxima respectively would 
afford a satisfactory basis for computing the weight production corre- 
lations. This was attempted first for the period of the vernal maximum. 
To this end, the mean weight of io eggs laid by each member of the flock 
between April li and 25 was computed, and the difference between 
the meant weight of these ten eggs and the mean E^ight of the first id eggs 
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laid by that hen at the beginning of her first laying year calculated as a 
percentage increase or decrease. The April production was very rapid; 
28 out of 37 hens laid 10 eggs within the dates mentioned, and the others 
in only slightly longer time. In no instance was it necessary to pass the 
limits of April 8, or 29. The data show that the small group of hens 
characterised by a percentage increase in egg weight of more than 10 
gave a higher mean production (143 eggs) than any group with a smaller 
percentage of increase in egg weight. 

Jiach succeeding group, characterised on a smaller percentage increase, 
gave a correspondingly smaller annual production, down to the group 
manifesting a decrease in mean egg weight, with a mean annual production 
of only 106 eggs. Dividing the flock as the mean percentage of increase 
is more or less than 6, there result 13 hens in the high percentage group 
with a mean annual production of 138 eggs, and 24m the low percentage 
group with a mean production of 109 eggs. 

In view of these results it seemed desirable to ascertain whether the 
method would apply also at the autumnal weight maximum in September. 
During the latter month, in contrast to April, 4 hens did not lay at all, 
while 3 laid only 3 eggs or less, so that no records are included of hens that 
did not lay at least 5 eggs in September. Again, the production at this 
period was scattered as compared with that in April. Often, eggs laid in 
the earlier part of the month had to be included, instead of only those laid 
during the latter half of the month. 

From the September data it appears, as in the former case, that 
higher production is corrc lated with the higher percentages of increase in 
egg weight. The maximum group production (147) occurred in those 
hens whose increase in mean egg weight was above 13 %. Selecting above 
10 % gave 7 birds whose mean production was 143 eggs. Selecting above 
6 % gave 12 hens whose mean production was T3Q eggs. On the other 
hand, selecting below o (birds showing decrease in egg weight) gave 
5 hens with a mean production of only 108. 

Hence the innate egg-producing ability of a hen is manifested, not 
only by the numbeT of eggs laid within a year or some longer or shorter 
period, but also by the degree of increase or decrease in the mean weight of 
her eggs, when this increase or decrease (calculated as percentage - - increase 
or — decrease) is measured at those periods of laying (the vernal and 
autumnal maxima) characterised by the markedly increased production of 
the flock. On this basis, groups of hens can be differentiated as accurately 
as, and more easily than, by any other means. * 

1305 - Experiments on the Feeding Value of Whale Meal for Poultry ( 0 . — 

UUltty Poultry Journal , Vol. IV, No. 6, pp. 19. Newport, Salop, 1919. 

This experiment was conducted with the idea of testing the feeding 
value for egg production of whale meal. For the purpose of the experi- 
ment four leghorn pullets and a cockerel were used. They were penned 
in a small enclosed run with a small scratching shed house attached* 

(*) See also £., July-September, 1919, No. 1009, (E4.) 
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The birds were fed three times per day, viz., at 7 a. m„ with a mixture of 
grain consisting of wheat, oats, and maize ; at noon they were given their 
warm mash consisting of the following mixture : Whale meal (scalded), 
1 part by weight — clover meal (scalded) 1 part — bran (scalded) 1 part — 
oat meal or sharps 4 parts. The oat meal and sharps were fed on alternate 
days. The quantity of food given averaged 2 pz. of grain and 2 oz. 
of dry meal per day per bird. At 4 p. m. the birds were again given a feed 
of the grain mixture, as in the early morning. The grain was fed in scratch- 
ing litter and the soft mash in troughs. The whale meal was used in the 
same proportion as fish meal had been used previously, and was made to 
substitute it entirely from the date of the commencement of the experiment 

During the 31 days' trial (from April 5 to May 5) the weights of the 
birds showed a slight average increase. The four pullets laid 101 eggs, giv- 
ing an average per bird of 25.25 eggs for the period. The eggs produced 
were all over 2 oz in weight and did not develop any tainted flavour from 
the whale meal. 

After the first day the birds took to the new food reaSily and were 
always eager for their mash afterwards. The rather strong smell of the 
meal probably put them off for the first day. 

Conclusions. — The results obtained show that whale meal may be used 
as a substitute for fish or meat meals and that no detrimental effects are 
produced either upon the birds themselves or the quantity or quality of j 
the eggs produced. 

A comparison of the chemical composition of the product with that of j 
ordinary fish meal or meat me. 1 is distinctly favourable to the extended u^e | 
of the product now reported upon. A crude protein content of 34 per cent 
or more indicates that the poultry-keeper would be justified in the use ot 
the meal, similarly to fish meal, as a protein concentrate. A crude fat 
content of 16 j>er cent, corresponds very closely with that of a grade of fish 
meal rich in fat. The ash content being noticeably similar to that of the** 
better known products and including 24 per cent, of calcium phosphate 
would appear to indicate equal suitability to the needs of growing stoA 
while a negligible percentage of salt in the whale meal will appeal to the , 
poultry-keeper who has had experience with brands of fish meal that con- 
tain excess of this undesirable ingredient. 

1200 - Cotton Seed Meal as a Poultry Food(i): Experiments In North Carolina, | 

U.S. A. — Kaupp, B 1 ? , in Journal 0/ the American Association 0 / Poultry Instructors and 
Invesh alors , Vol 5 , summarised in Utility Poultry Journal , Vol. IV, No. 7, pp. 23-25 
Harper Adams Agricultural College, Newport, Salop, 1919 

The author experimented for a period of 5 years at the North Carolina 
Experiment Station on the effect of cotton seed meal as a poultry f°°d 
the conclusions arrived at are given below. 

Cotton seed meal contains gossypol, which in turn contains two pig' 
meats : — («) a brown resinous substance ; and (b) a yellowish crystallisable 

(1) flee also R, 1918, Jan, No 64; March, No. 306; April, No. 443; June, N 66 h 
jujy, No, 7S4. (Ed) 

* ps«s*m«] 4 
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substance. The pigment of gossypol is stored to a greater or less extent 
in the fat of the yolk of eggs by hens consuming the meal. 

Gossypol to the amount contained in an ounte of cotton seed meal, con- 
sumed daily by adult fowls, produces injurious effects such as pendulous 
crops and depraved appetite, the latter leading to th6 eating of sticks and 
pieces of litter (as straw), resulting in impaction and the death of the fowl. 
If the total food consumed consists of 30 % cotton seed meal, there are 
likely to be ill effects and some deaths due to the meal. If the cotton seed 
meal be given in the mash alone, and the birds aie given a morning and 
evening scratch feed and in addition allowed more or less range so that 
they can forage more feed, the effects aie not nearly so bad, as, if they get 
sick of the meal, they will have a chance to “ lay off ” for a while and later 
return to it. This seems to account for the different opinions on the 
feeding of cotton seed meal. Birds eating excessive amounts of cotton 
seed meal or its gossypol apparently die from emaciation and starvation 
owing to the fact that the}’ refuse feed. 

Twenty per cent, cotton seed meal in broiler fattening proved un- 
satisfactory, and the same results were obtained in cram feeding work 
of old hens. In two of the j-year-otd feed tests the highest percentage of 
deaths was from the cotton seed meal lot. It is generally conceded that 
high percentages of cotton seed meal and of linseed meal cause a higher 
death rate than many <f the highci concentrates. 

There are marked differences in iiuli\iduals as to l heir tolerance of 
cotton seed meal. Heating the meal to a high temperature has a ten- 
dency to lessen its injurious effects. The feeding of large amounts of the 
meal has no ill effects upon the progeny. Fed to young chicks in quanti- 
ties not over 10 % of the mash it has given good results. It is high in 
globulin, a protein stimulative to growth and development, also in alkali- 
soluble protein, likewise stimulative to growth. 

The limit of safety in feeding cotton seed meed for all purposes to fowls 
is perhaps about 10 % in mash, allowing the birds to feed twice daily in 
addition. 

4207 - Castor Bean Meal as a Poultry Food ; Trials at the Harper Adams Agricultural 
College, Newport, Salop, England. — Atkinson, H T , ill utility Poultry Journal , 
Vol. IV, No. 3, p. zi. Newport, Salop, igm 

Six cockerels were given food consisting of 1 part castor n.eal and 
5 parts mixed meal (sharps, ground oats, etc.) at the rate of 4 */> ‘to 5 oz. 
per bird each day ; a little grain food was givefi in addition, and grit and 
water were also available. The birds ate the food eagerly but steadily 
lost weight, and after about 10 days they began to look Unhealthy. At 
the end of 36 days one bird died, and four days later another. Forty 
days later ordinary diet without castor meal was given and the remaining 
birds slowly recovered. The total loss in weight over the period was 
7.25 lb. # or 1.21 lb. per bird Post-mortems of the dead birds disclosed 
the ordinary symptoms of poisoning. 

The conclusion is that castor meal should be rigorously excluded from 

[irtf-im) 
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mixed meals and in buying these feeds the poultry keeper should make 
sure that no castor is included in meal purchased. 

,iao8 - Final Report qf the 5th Poultry Egg-Laying Trials, 1917-18, at the Harper 
Adams Agricultural College, Newport, Salop, England. - utthty Poultry journal, 
Vol. Ill, pp, 7 - ii. Newport, Salop, 1918. 

The trials lasted from Oct. 21, 1917 to Oct. 20, 1918 in the small 
flock section and from Nov. 11, 1917 to Nov. xo, 1918, in the large flock 
section. 

The total results are shown in Table I, and comparisons with the re- 
turns of previous years in Table II. 

In the 1917-18 trials, the best pen, that which gave the maximum 
weight of eggs, laid 1351 (225 per hen), while the worst gave 428 (71 per 
hen). The maximum number of eggs per group was 1418 or 235 5 per hen. 
No account was given of the relation between weight of biid at beginning 
of trials and proportion of big eggs (weighing over 2 oz ) to small eggs 
(under 2 oz ) laid. It is often the most active biids that give a largeT 
proportion of small eggs. Of the hens that laid 250 eggs and over, the two 
with the largest number of small eggs were hatched 2 weeks after the others 
in the same group. It appeals lhat there may be a period previous to 
the beginning of laying when it is essential to keep the birds in a thriving 
condition so that the egg-pioducing organs may be developed properly. 
The number of deaths was geneially low* 4 %, of which 3.1 % was of 
other breeds than the White Leghorns and White Wyandottes. This is 
a new proof of the inexactitude of the claim that breeding for greater 
egg-production causes loss ot stamina. The quantity of foods consumed 
daily pei bird was 2 oz meals (in mashe*) and i 2 / 3 oz grain, with vegetable 
additions (swedes, cabbage, potatoes and lawn 1110 wings), grit and shell. 
The total weight oi eggs was 11 582 lb. and the total weight of meal 
and grain consumed was ^8 000 lb , or 1 lb of eggs was obtained for each 
4.2 lbs. of food. 


Taw.i; 1. - Egg-laymg trials 1917-18 , total results. 


BREED 


Eeghoms 
Wyandottes 
Rhode Island Reds 
Orpingtons and Rocks 

Sussex 

Other breeds . 


totals ani averages 


No 

1 'total No 

Average 
weight 
per egg 

Average 

of birds 

of eggs 

per bard 



oz. 

- ~ '~ _r * 

216 

31 928 

2 04 

147-8 

198 

34 271 

1*97 


54 

7 9 d 7 

2 04 

147*1 

48 

°443 

2*04 

I 34 ' 3 

48 

5661 

2*04 

117*9 

42 

5 5 io 

205 

131*2 

606 

91 760 

2*03 

141*9 
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Table II. — General results of previous trials. 



. 

19x2*13 

1913-14 

1914**5 
(xo months 
only) 

19x5-16 

X9I6-X7 

Number of birds in trial. . 

600 

300 

300 

600 

354 

Total No. of eggs laid . . 

9 i 115 

56 184 

50562 

98 808 

52638 

Average No. per bird . . 

15**9 

187*28 

168*5 

164*8 

1487 

Best pen: No. of eg^s .... 

1 389 

* 339 

I 272 

1513 

1 496 

Worst pen: No. of eggs .... 

326 

615 

748 

471 

537 


1209 - Sex, Reproduction and Heredity in Pigeons. — Nature, voi 103, No. 2396, pp. 436- 

437. London, August 2, iqiq. 

Dr. Oscar Riddle Las previously brought forward evidence to show 
that male pigeons arise from eggs (yolks) of less storage metabolism, which 
implies small size and higher (oxidising) metabolism, and that females 
arise from eggs (yolks) of greater storage metabolism, which implies large 
and lower (oxidising) metabolism. He has now (Journal of Experimen- 
tal Zoology , Vol. XXV., 1918, pp. 227-254) studied two cases of female 
" identical twins, ” ands seeks to show that the ova (yolks) which produced 
both of them were extraordinarily and abnormally large. Dr. Riddle's 
evidence is necessarily indirect. The eggs when laid were very large com- 
pared with all the other eggs produced by the particular parents (totals 
of 116 and 134 eggs). Double-yolked eggs in doves are practically res- 
tricted in their production to hybrids from wider crosses, or to birds show- 
ing striking reproductive abnormalities, or to both of these, and would not 
be expected to appear in the series in which the two cases of “ identical 
twins " were found. 

It is suggested that the blastoderm-borders will be abnormally raised 
in extraordinarily large eggs, and abnormally lowered in extraordin- 
arily small ones, and that this might lead, for physical reasons, to the es- 
tablishment of two independent foci of development. If male " identi- 
cal twins ” were found developing from a very small egg, it would be an 
interesting corroboration of the author's theory. Meanwhile, he thinks 
that the available data point to the conclusion that each pair of female 
“ identical twins ” arose from a single ovum of high storage metabolism. 

In healthy doves and pigeons the right testis is larger than the left 
in a very high percentage of cases, yet in the female it is the left ovary 
that persists. The left testis more nearly approaches the ovary than "does 
the right. In disease, particularly in tuberculosis, the testes undergo 
extreme atrophy, but more in the right than in the left ; the ovary does 
hot seem to suffer reduction in size. The right testis of the very young 
birds (from embryos to squabs a few weeks old) is normally longer than the 
left. The single (persistent) left ovary of young female squabs is twice, 
or more than twice, as long as is either testis in males of similar age (three 
to seven weeks). Now Dr. Riddle finds (Anat. Record , Vol. XIV., 1918, 
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pp. 283-334) that in hybrids the normal size relations of the two testes are 
often disturbed, sometimes reversed, approximating to the female condi- 
tion. The number of such reversed cases increases as the width of the 
cross. The excess of males from such crosses is also known to increase 
similarly, e. g. when the crosses are between members of diffetent genera. 
The theory suggested is that “ sex has been controlled in these forms, 
and that a male which is forced to arise from a female-producing egg may 
show in the relative size of its gonads an approximation to the relative size 
of the gonads of a female. " 

Dr. Riddle and Mr. Call E. Anderson (American Journal of Physi- 
ology , Vol. XLVIL, 1918, pp. 92-102) gave ring-doves small closes of 
quinine sulphate, and found a marked reduction in the yolk size and total 
size of the eggs. It is well known that quinine reduces the destruction of 
nitrogenous components of the tissues, and probably checks the secretory 
activity of the oviduct, the product (albumen) of which is entirely of a 
proteic nature. Furthermore, the presence of quinine in the yolk of the 
eggs probably checks the characteristic transformation of the nitrogen- 
ous compounds ; the eggs are poor in yolk for some weeks after the dosage 
is discontinued. ^ 

From an egg produced by a pigeon under the weakening influence of 
" reproductive overwork " there was hatched in 3914 a female bird which 
might be called an ataxic mutation. Dr. Riddle describes the bird (Procee- 
dings of the Society of Experimental Bio 7 ogy and Medicine , Vol. XV., 1917, 
pp. 56-58), which showed when young a marked lack of power over the 
voluntary movements of the head and body. The affected female was 
bred to two diflerent males, and the deiangenietit was seen through four 
generations descended from either. Of 1 75 young ones reared to the age 
at which the disorder might be exhibited g were classed as normal and 
46 as affected. With some irregularities the character appears like a Men- 
delian recessive. 

In a study of the bi ains of the “ ataxic ” pigeons (American Journal 
of Physiology , \ ol. XI*VII., 1918, pp. 124-36) Miss Mathilda I,. Koch and 
Dr. Riddle report that, .is compared with normal birds of the same paren- 
tage, there are inci eased values for moisture, protein and extracted sul- 
phur and decreased values for lipoids, phosphatids, and cholesterol. The 
Tesults of the analyses are interpreted as suggesting a chemical under- 
differentiation or immaturity of the disordered brains. 

Dr. Riddle and Mr. Victor K. Ia Mkr report (American Journal 
of Physiology , Vol. XI, VI I., 1918, pp. 103-123) a remarkable fact which 
must be considered in connection with theories of colour-inheritance, 
namely, the postmortem formation of melanin in the pigmentless retinas 
and choroid* of embryo white ring-doves of 3-12 days of development. 
Killing the tissues in HgCl 2 does not prevent the production of the pig- 
ment, but the presence of free oxygen is necessary. 
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mo - Bee-keepinf in Syria and Lebanon. — bauxnsperoer, r. p., in L'ApicuUmr, 
YearI,XHI, No. 8, pp. 189*192. Paris, August, 1919. 

The author describes observations made at Beyrut and in all the re- 
gion where he travelled or stayed in Syria and Lebanon. 

The nectar-producing flora around Beyrut is not of a high order be- 
cause mulberry trees, and consequently silk worms, take the foremost 
place. Sometimes gardens are hedged with Barbary fig trees (Opuntia 
vulgaris) of which the second reddish-yellow flowers offer the bees a large 
quantity of yellow pollen, with sweet nectar, even too sweet, as the honey 
soon becomes crystallised in the cells. The prolonged summer offers nothing 
more, and without sugar at a very model ate cost the bee colonies, always 
weakened by continuous renewing of the queens, could not be kept going. 

Thyme is a .slight resource, but it grows at too gieat a distance away 
for small colonics, the membcis of large colonies not going further afield 
than 2 miles at most. 

The town of Saida or Sidon, about 25 miles south of Beyrut, with its 
vast orange groves, is infinitely superior to Beyrut for bee-keeping, but 
even it is second to Jaffa, where the species of orange tree growing there 
yields an incredible quality of nectar. Tire J affa orange tree, when trans- 
planted to other places, even to Palestine along the coast, degenerates and 
never yields so much as it docs on its native soil. 

The Syrian bee differs slightly from the Palestine one. It is very 
like the yellow Cyprus bee, but all three are almost equally vicious when 
disturbed. The pale-yellow Palestine bee resembles the grey-yellow 
Egyptian. 

French bee-keepers, who have begun to settle in Syria, will do well to 
provide themselves with a good smoker befote approaching the bees, 
and never to disturb them except when really necessary and even then 
only for a very short time. Like all oriental bees, the Syrian is always 
very lively, fights vigorously against hornets and wasps, starts early and 
retires late and keeps excellent lookout round the hive. It builds quanti- 
ties of queen cells when queenless or forced to swann, and is valuable in 
respect that it does not destroy the superfluous cells for some hours ; often 
a queen cell may be found even 24 hours after the first virgin queen has 
hatched out. 

Bee disease (loque) is unknown to the inhabitants of the country, 
and during the 2 seasons the author spent at Beyrut and Lebanon he never 
came across it, any more than during his ten years of bee work further 
south and in Palestine. 

A grey scaly lizard, the agama (Agama stellw), very useful to agricul- 
ture generally for destroying insects, is very harmful to the bee colonies. 

The author makes an interesting gen ml remark. While the works 
of notable writers (Huber, Langstroth, Doolittle, etc.) state that 
48 hours elapse between the successful nuptial flight and the appearance 
of the first eggs, he has always held that the period is 4 days. Without 
denying the possibility that the queen, in exceptional cases, may be able 
to lay in 48 hours' time, he is convinced, after 38 years' prolonged observ- 
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ation, that In the great majority of cases it is only after twice that length 
of time that laying begins, On the other hand there are many causes 
which hinder or hasten the exit for the nuptial flight, and the author has 
observed that it is within i to 35 days after birth that the queen went 
out, without however having a bad effect on the laying. The great ma- 
jority of matings takes place generally between the 7th and 10th day. 
The author has made his observations on hundreds of cases, seeing that 
he only rarely keeps queens beyond 18 months or 2 years at most, and 
replaces them with fresh ones before the decline. 

1 21 1 Nosema Dise se. Wmi*, ir. F, m V S Department of Agriculture, Bulletin 

No. 780, pj». 50 | Bibliogiaphy of 1/ litlcs Washington, June 12 , 1010 
Until IQ09 the existence of Nosema infection (1) among bees was not 
generally known to beekeepers, although it had been studied somewhat by 
Donhofp (1857) about a hall century earlier Zander began his studies a 
decade ago and since the appearance of his first paper fiqoq) a number of 
investigators have made studies on the disorder. The writer began the study 
of Nosema infection in 1910 following the demonstration by him that the 
disorder exists in the United States. In these studies the effect of the disdSse 
on colonies and on apiaries, the tran mission of the disease, the resistance of 
the infecting germ to heat, drying, sunlight, fermentation, putrefaction, 
and disinfectants, and the effect of drugs on the disease are among the 
pro lems which have been considered An earlier paper (1914) briefly 
summarises the results obtained from these studies. The present bulletin 
gives all the results obtained from them which are believed to be of 
direct practical value tu the beekeepei. 

The following statements seem to be justified from the facts recorded 
in the present paper . - , 

Noserna-disease is an infectious disorder of adult bees caused by Nosema 
apis. The disease is not particularly malignant in character. Adult 
workers, drones, and queens are susceptible to infection, but the brood 
is not. 

The infecting agent, Nosema apis, is a protozo n that attacks the walls 
of the stomach and occasionally those of the Malpighian tubules. A colony 
can be inoculated by feeding it syrup containing the crushed stomachs of 
infected bees (hie tenth of the germs present in a single stomach are suffi- 
cient to pioduce marked infection in a colony Within a week following 
the inoculation the parasite can be found within the walls of the stomach. 
Befoie the close of the second week infection can be determined by the 
gross appearance of the organ. 

The disease can be produced at any season of the year by feeding 
inoculations Infected bees may be found at .ill seasons of the year, the 
highest percentage of infection occuiring in the spring. 

Nosema infection among bees occurs at least in Australia, Switzer** 


(1) Known 111 England as Isle ot Wight disease {Ed ) 
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land, Germany, Denmark, England, Canada, and the United States. This 
distribution shows that the occurrence of the disease is not dependent al- 
together upon climatic conditions. 

The course of the disease is not affected directly by the character or 
quantity of food obtained and used by the bees. A sluggish body of water sup- 
ply, and the robbing of diseased colonies must be considered for the pre- 
sent as the probable sources of infection. The transmission of the disease 
through the medium of flowers is not to be feared. The hands and clothing of 
the apiarist, the tools used about an apiary, and winds need not be feared 
as means by which the disease is spread. Hives which have housed 
infected colonies need not be disinfected and combs from such colonies 
are not likely means for the transmission of the disease Bees dead of the 
disease about the apiary aie not likely to cause infection unless they serve 
to contaminate the water supply. 

Nosema apis supended in water is destroyed by heating for io minutes 
at about 136° F. (58° C.) Suspended in honey, it is destroyed by heating 
at about 138° F (59 0 C ) Nosema apis, drying at room and outdoor tempe- 
ratures, respectively, remained virulent for about 2 months, at incubator 
temperature about 3 weeks, and in a refrigerator about 7 % months. It 
was destroyed in the presence of fermentative processes in a 20 per cent, 
honey solution in 3 days at incubator temperature and in 9 days at outdoor 
temperature In a 10 per cent, sugar solution it was destroyed in from 7 
to 11 days at room temperature. It resisted putrefactive processes for 
5 days at incubator temperature, for 2 weeks at room temperature and for 
more than 3 weeks at outdoor temperature. When dr> it was destroyed 
in from 15 to 32 hours by direct exposure to the sun's rays Suspended in 
water it was destroyed by exposure to the sun's rays in from 37 to 51 hours. 
If suspended in honey and exposed to the sun's rays, frequently it will be 
destroyed on account of the temperature of the honey which results from 
the exposure. 

Nosema apis remained virulent in honey for from 2 to 4 months at room 
temperature In the bodies of dead bees it ceased to be virulent in one week 
at incubator temperature, in 4 weeks at room temperature, in 6 weeks at 
outdoor temperature, and in 4 months in a refrigerator. In the bodies of 
dead bees lying on the soil it ceased to be virulent in from 44 to 71 days. 

Nosema apis is readily destroyed by carbolic acid, a 1 per cent aqueous 
solution destroying it in less than 10 minutes. The time element which by 
the experiments is shown to be sufficient for the destruction of Nosema apis 
should be increased somewhat to ensure their destruction in practical api- 
culture. 

The prognosis in Nosema-disease vaiies markedly from excellent in 
case of strong colonies with a comparatively small percentage of Nosema- 
infected bees to very grave in case of weak ones with a high percentage of 
infected bees. 

From a technical point of view the results here given must be con- 
sidered as being approximate only. They are, however, in most instances 
sufficient for practicaljpurposcs. 
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MttotnBB 1212 - Sericulture in Indo-China (1). — vernet, o. (with introduction by M csbvauer) 
“ in Bulletin Agricole it I'lnstitul Scttnlifii)ue ie Saigon, Year I, No 6, pp. 161-171. 

Saigon, June, 1919. 

I. — Introduction by M. A. Chevalier. — Of all tropical countries, 
Indo-China is certainly the one where in the last few years the greatest 
efforts have been made to develop sound methods of silk-worm rearing 
and to improve the quality and production of silk. 

Most important results have liccn achieved but they are known only 
to a very restricted colonial public, as they are not apparent on the sur- 
face : the welldoing of the natives having improved, a great part of the 
extra silk-production is consumed on the spot, so that exports of this ma- 
terial have risen little, and it will continue so for some time to come. Also, 
it nnM not be thought that silk production can be indefinitely increased. 

Rcaiiug of silk worms and silk working in the home are poorly paid 
operations which can be undertaken only by the poor class of natives in 
the time when they are not occupied in growing food crops. Besides, it 
is necessary for these natives to have the use of land suitable for growing 
mullx'rry trees on. As agriculture gradually develops in the lich parts 
of Indo-China and as European crops absorbing Inborn are more extensively* 
grown, the production of silk will slowly diminish in these parts. On the 
other hand, French penetration into the high regions of Cambodia, the 
Annam Chain, Laos, and Tonkin, should result in enabling the mountain 
population of these regions to engage in rearing the silkworm moths, silk 
being one of the easiest materials to export from distant countries badly 
oil for means of transport. 

Just now it is in the middle region of Tonkin and in Middle Annam 
that the greatest efforts have been made to develop silk-worm rearing. 
At piesent, the propaganda is being exte ided also to Cambodia and 
Cochin China. Finally, at the request of the French Chamber of Commerce 
at Shanghai, the French Government in 1917 put a French specialist, 
Mr. 1 \ Vikil, at the disposal of the Chinese Government. 

Improvements to lx' brought about in Indo-China come under 
5 heads : — 

(1) Fight against the spread of diseases, especially by distributing 
to the natives sound eggs pieviously examined in the laboratory. 

(2) Selection among the existing varieties of silk worms in each 
'country in the Union, and procuring new varieties having a higher silk 

yield and greater resistance to disease. 

(3) Improvement of mullxrry tiees by spreading varieties that 

(1) The Rivmv foi Nov njjH, summarised in No 1204, undci this title, the paper brought 
by M. A Gachon betoie the iqjN Congios of Colonial Agikultuie (Previously in Sept 1912 in 
No. 3 3 10, this Rcvmv gave an outline of a paper by M I,i:maru, enUtled " Silkin Indo-China ”), 
The paper reviewed here is a useful complement to the quesUon. A very interesting paper by 
M. Bui-QrnAND-Cinor on sericulture in Indo-China, which appeared in the Bulletin iconomique 
de VJndochinc (1913. New Series, No. in, March-April, pp. 164-178, and No. 102, May-June, 
pp. 376-401) should be noted, as it acts as a preface to these papers : it gives a historical outline 
of sericulture in Indo China and describes the methods followed by the natives. {Ei$ 
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resist disease and give a high yield of leaves all the year ; most of the mul- 
berry trees grown in Indo-China are varieties of Moms indica U. with small 
lobed leaves ; at Tonkin a large-leaved variety was recently introduced 
which belongs to the Moms alba h. group, most grown in China ; it gives 
very good results in the Middle region and on the mountains, but perhaps 
may not retain its good qualities in warmer countries. 

(4) Improvement in the methods of winding off cocoons and pre- 
paring the silk. 

( 5 ) Propaganda among the natives with a view to extending a sound 
silk producing industry, esjiecially in regi< ns where it has not yet a footing* 

Mr Daniel Zoixa lately wrote that silk pi eduction could easily be 
increased ten fold in Indo-China ; only by lesolutely carrying out the an- 
nexed programme can this end 1 >e attained It is of 110 use at all for the 
purpose to send natives to Fiance to he instiucled so as to become teachers ; 
they have behue them in Indo-China itself the model silk-worm nurseries 
ol the local agricultunl services which l>cai comparison with the best- 
organised establishments of tlie south of Fiance, while the microscopical 
examination of the worms so as to eliminate the eggs of individuals suffer- 
ing fiom pebrine K done with the greatest care tty native assistants 

II. M. G. Vlrnijt's P\rER — This paper is devoted to the second 
point in the programme laid down by M CilKVAiaER, viz , selection among 
the existing varieties of silk- worms in the country and obtaining new 
varieties having a higher yield of silk and greatei resistance to diseases. 
The paper shows that the problem has not been lost sight of. 

The authoi studies in succession the statistical da* a, ordinary and 
pedigree selection, the methods of silk worm rearing and crosses, and he 
finally reaches the following conclusions 

Is it possible to obtain similar tesults with all the Indo China varieties 
of silk wonns ? This is what experimental studies, if methodically conducted, 
will allow of deciding rapidly. It is probable, however, that certain crosses 
will be better than others. 

The main points to which attention should be drawn in practical 
sericulture are * — regularity, si/e, eoloui and richness in silk of the cocoons, 
as well as early maturily and icsistance to disease in the silk worms. 

In France, the rearing of crossbreeds is not generally taken up, while 
the conti at y is the case in Italy. It is in France, howe\er, especially in 
the Upper Alps, that the Ix'st crosses fiom eggs intended foi use in trans- 
Alpine rearing are made Certain combinations of hybrids of the 1st 
generation have acquired a first-class reputation 

It is, therefore, certain that Italian rearers *fyid it to their advantage 
to get fiom a distant part theii eggs which, to have their full value, seem 
need to have been produced under ver\ sj>ecial conditions. The results 
obtained at Suoi-giao are encouraging from this point of view, as only 
Indo-Chinese varieties were crossed which were well adapted to the 
general conditions of the country. 

The study of the dissociation of the hybrids shows that, in order to 
deliver to the rearers eggs giving homogeneous results as to colour of co- 
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coons, only eggs of the ist generation may be delivered or else eggs from 
hybrid disjunction products which have fixed characteristics considered 
as desirable. 

Continuous production of hybrids of the ist generation is easily done, 
but requires a special organisation. It necessitates that mulberry planta- 
tions and silk-worm nurseries be annexed to the egg-collecting establish 
ment, for the regular production of pure breeds which must constantly 
be crossed with one another As the life cycle of the different breeds 
varies to a fair extent in its duration, the birth of the moths must be ar- 
ranged for daily. The starting point will be easily got by putting in an 
ice safe the primary eggs, of which a small proportion will lx? used each 
day, up to the complete building up of the rotation rearing of which the 
pure-bred moths will permit of the regular crossing necessary foi the con- 
tinuous production of eggs. The separation of male and female cocoons 
is easily done by the well-known process of trial by the balance. The 
female cocoons are heavier than the male ones The distinctive sex signs 
on the worms are not very visible in the native breeds. 

A number of cross combinations may be of interest, but it will be 
important to deliver the eggs to the rearers only after a strict trial. If* 
is thus that studies of the biometric curves of F x crosses and of the 
dissociation of the hybrids will be able to be of practical use, which will 
greatly help Indo-Chinese sericulture 

1213 - Biology Of the Eel. — Grassi, B , hi Rendtconh della Reals Accademta det Ltncet, 

Classe dt Sctenze fistche, matemahche e mtvrah, Series V, Vol. XXVIII, Nos. 9-10, jst 

Half-year, pp 313-319 Rome, May 4 and 18, 1919 

The author gives a summary of a study he made on the subject of 
the natural history of the eel, which will be published later. 

Sciimidt maintained that the eel does not breed in the Mediterranean 
and that the leptocephali brevirostres (larval, according to the author's 
nomenclature) oi the Mediterranean always originate in the Atlantic. The 
author shows that, contrary to Schmidt's statements the leptocephali bre- 
virostres (1) also live in the Ionian Sea ; (2) live in the Mediterranean even 
during winter , (3) m winter aie not on the average longer there than 
those found by Schmidt in the neighbourhood of Gibraltar at the same 
. season; (4) between the formation ot the ovum and the elver stage (em- 
bryo, pre-larval, larval and semi-larval periods) certainly not more than a 
year elapses ; and (5) the leptocephalus brevirostris, from the first moments 
of its metamorphosis and probably even before, gives evident signs of 
preferring the deep as if it belonged to the sea bottom, and it can embed 
itself in the sand It has not, therefore, been proved that it lives an ex- 
clusively inshore life The fact that, at Messina, individuals in metamor- 
phosis have scarcely ever been captured before the 6th stage agrees with 
this circumstance 

Other experiments by the author prove that eels of the Adriatic la- 
goons do not go to the Atlantic The opinion that these eels are distin- 
guishable in size from those of the Straits of Messina has no foundation. 
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Measurements of Some thousand elvers, arranged as to period of growth 
and date of catching, lead the author to conclude : (1) that the elvers of 
the Atlantic attain a greater mean length than that of the Mediterranean 
elvers ; (2) that the mean length, in the same period of growth, is greater, 
in October and November and gradually diminishes during the following 
months : the mean difference between the first and the last months vanes 
between 5 and 6 mm. ; (3) that in some years the mean length in the 
different months keeps constantly a little below that of other years. The 
lept. brevirostres are also smaller in February and March than in the fol- 
lowing months, but apparently it should not be taken that they grow 
in time, while numerous facts sustain the idea that the small leptocephali 
brevirostres become small elvers and reciprocally the big ones big elvers. 
On this basis it follows that it is not the greater or lesser length of the lep- 
tocephali taken in the Mediterranean which counts for or against the 
origin of the leptocephab in the Atlantic. The author admits that their 
size may be due to the tempuature of the water in which they grow. 

At Pisa and Leghorn the perctentage of individuals with the lower 
part of the tail deeply cut in is constantly lower than that found at Fiu- 
micino, Naples, Comacchio and in the Atlantic. Correlations based on 
body measurements reveal also differences between the eels of Sicily and 
those of Pisa, but the author does not attribute to this any special 
importance, as it is not impossible they may be due to differences of 
environment posterior to the larval stage. 

Schmidt and others had rejected without valid reason the discovery 
made by Beluni, viz., that the small elvers become males, and the medium- 
sized and big ones females. The writer has again verified Bellini's disco- 
very, in his experiments. 

The study of sex in eels was made on over 2 000 specimens, of which 
the gonads were mostly examined under the microscope, and has shown 
that in some places males are far most prevalent and in others females. 
Generally the tormei is Ihe case far from the sea and the latter near the sea. 

The author concludes iroin his research work that the sex of the eels 
is determined fairly late after fertilisation by environmental conditions, 
as whit certain kinds of Rana temporanea and R esculent a. He supposes, 
however, that the small elvers are already destined to become males, 
whereas the medium-sized and big ones may become males or females 
according to the place in which they grow up. These morphological 
observations refer to yellow eels. It may be taken as certain that 
silver eels having the Syrski organ are destined to produce spermatozoa, 
while those with plicated ovaries will produce ova. 

Hence,, the author's investigations on tb<? whole confirm Bellini's 
discovery, namely, that small elvers become small eels and large elvers 
large eels. In addition, they have established that the mean length of 
the elvers diminishes at the up-river migration, from October to April. 

A practical result of these facts is that, for restocking purposes, elvers 
of the months of October, November and December, are best. It has 
been recommended to use also for this purpose young eels 6 to 12 inches 
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long. This plan would be a good one if specimens were available from 
places where females were much in excess, but how could they be obtained ? 
At places where it is esasy tc find large numbers of eels of the above size 
(Fiumicino, Rocca d’Arno, etc ) the proportion of males is very high, so 
that it does not appear advisable to use these for restocking. 

The Italian fishing regulations (1914) prohibit fishing out eels under 
10 inches 111 length ; a local by-law allows fishing and trading in young 
cels in the Provinces of Florence, Leghorn, Lucca, Massa Cariaia and 
Pisa fionx Detembu till Pebiuary. The author remarks that when the 
number of clveis initiating up stieam is unduly high compared with the 
quantity of water in which they can grow up, the resulting eels are doubt- 
less numerous but they lemain small. This is what happened after 
elvers were first put into Lake Bolsena In Italy, at the places where 
females predominate and where, consequently, the prohibition of fishing 
for eels mulct 10 inches long could be an advantage, such small eels are 
never taken, but in places where males predominate (near the sea) the small 
eels exist in such swarms that there would be 110 harm done it the above 
regulation were suppressed , howevei many elvers are caught, there will 
always lie left too many as compared with the quantity necessary^Jto 
restock the waters 111 question. 

1214 - The Colouration of Salmon Fry and its Relation to the First Migration to the 

Sea. — Rouli , J y , in (yomptes Hindus do, stance s di V tcademn des Science*, Vol 168, 

No 19, ]>p ()00 tj 07 ram, May 1-, 1919 

The author distinguishes 5 stages 1 1 the growth of salmon fry (Salmo 
salar L) between hatching and the journey down to the ^ea (1), viz. (1) 
the vesicular stage , (2) tin bare staee , (3) the scaly stage , (4) the 
pigment-transposition stage (in which 1 lie (oloiu is modified to suit 
the uriaiigemeut ol the migiatory appev am<) (5) the migiatory stage 
Pigmentation lx comes progiessnely intensified duiing the fiist } stages, 
and the coloui is due to a gsey brown pigment In the eouisi of the 4th 
stage transposition begins, consisting paitly 111 the disappcatance of the 
brown pigment, save tow aids the dorsal legion where the colour be- 
comes uniform, ami pufh in the apptuianee of a new pigment of a fairly 
light bluish giey shade winch form*- spots on the sides and gives the fry 
a general colour much less dark than before Tliis is the migration livery, 
and the author observes that migration takes place only after the 
appearance of this livery and never before, whatever be the age of the 
fry. It would therefore, be right to assume that the migration down 
to the sea, as far as its principal immediate cause is concerned, might 
rise from a ease of negative phototropism. The abundant brown pigment, 
which forms a screen to light radiation during the period of river life, 
would serve the fry as a means of resisting the action of the bright 
light in the streams where they then are Besides, it is observed that the 
diminution of the brown pigment coincides with the search for deeper 
water, whic h takes the fry on first to the chief rivers and then to the sea, 
whereit goes straight to the deepest and almost unlit zones. 

(r) See K. May 1919, No 0^2 ( Fd ) 

[ms Hu] 



FISH-BREEDING 


12X1 


1215 - TXOUt in tie Tyrrhenian Sea (t). — V*ncigubr*a, D., in Rassegm di Ptsca, Year III, 

Series II,*No. i, p. 4* Rome, July. 1919. 

In the stretch between Fiumicino and Ostia (Province of Rome) and 
to the north of Fiumicino, even at a certain distance from the mouth of the 
Tiber, trout of various sizes have been caught on several occasions, some 12 
inches long and weighing about 14 oz. These were lake trout, fry of which 
have several times been thrown into Lake Bracciano, whose outlet, the 
Arrone, enters the sea about 7 miles north of Fiumicino. The descent 
to the sea must have taken place when they were fry, and the indivi- 
duals of a ceitain size must have adapted themselves and passed part of 
their existence in the sea. 

In any case, the presence of trout in the sea is not exceptional. In 
the northern seas of Europe there lives a kind of trout (called, in fact, sea 
trout) which returns up to fresh water only at the spawning season, like 
the salmon : it does not greatly differ from the lake trout and from £hose 
caught near Fiumicino. 

The absence of this trout, as well as salmon, from the Mediterranean 
is generally attributed to the great saltness of this sea. M. Ko^ombaTo- 
vich, however, some years ago notified in the Adriatic near Spalato the 
presence of a trout, which he called Tmtta adriatica and which apparently 
represents the sea trout of the Baltic and North Sea. The author also has 
called attention to the presence in the Tyrrhenian Sea of other trout, in 
Sardinia (Gulf of Terranova) and in Liguria near river mouths. 

The author recalls that some years ago salmon were put into Lake 
Patria (near Naples), but this operation was not successful. Some time 
afterwards, however, there was caught in the Gulf of Naples a young salmon 
which very probably came from Lake Patria. 

1216 - Stocking of Waters by Means of Fry Previously Fed. — Bulletin Suisse de Pfrhe 

et de Pisciculture, Year XX, Nos (> 7, pp No-81. Neuchatcl, Jimc-July, tt)i<). 

The Swiss fishery establishments at present supply, besides very young 
fry, also fry which have previously been fed. These aie young livei or rain- 
bow-trout which after their growth when hatched, have been artificially 
fed for 5 or () weeks. This new scheme has the special advantage of provid- 
ing fry which need not be put in the water at the beginning of spring, i. e. 
when the weather is still cold. Besides, the already-fed fry are more hardy 
than the very young which still have their vesicle, and consequently stock- 
ing is less difficult. The young fish immediately become accustomed to the 
conditions of the water in which they have to live and by distributing a lit- 
tle artificial food, an almost unbelievable increase in size is brought about 
in a comparatively short time. 

On the other hand, it must be stated that the young fish reared on 
meat scraps, etc., lose the liveliness and agility exhibited by those which 
are left to fend for themselves. 

As a substitute for meat scraps which in these times cannot always be 
obtained in sufficient quantity, snails chopped as small as possible may be 

(1) See R. Oct. 1918, No. 1142 (Ed.) 
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used for artificially rearing various species of trout, particularly rainbow 
trout. All kinds of snails, large and small, with or without shells, may be 
used. Cooking is not necessary ; the snails must be chopped up and given 
fresh to the trout. 

1217 - Fresh-Water Fish-Culture in France. — how a and eegangneotc, h , in Revue 

t» 6 tt£rale dcs Sciences , Year 30, No 11, pp 350^352. Paris, June 15, iQi 9 - 

Tlic following information is taken from the “ Comptes Rendus du 
Congres de l'Ktang 91 (which met at Paris in March 1918) published 
by Messrs. Rouu;, professor at the National Museum of Natural History, 
and E. Power, Chief Inspector to the Orleans Railway Company. 

France imports fioin abroad, in particular from England, Germany, 
Holland, Belgium, Switzerland and Italy, fresh-water fish of considerable 
value. In 1911 the imports were of the value of 6 897 250 francs, against 
expdrts valued at 328 340 francs. 

Holland sends to France trout, salmon, perch, gudgeon and pike; 
Germany trout and pike, as well as crayfish mostly of Russian origin; 
Canada frozen salmon ; Great Britain and Switzerland trout and salmon ; 
and Italy and Belgium eels. 

The Administration of I fired Contributions estimates at 176040 
hectares (about 440 100 acres) the area of the lakes, marshes, ponds, water- 
ing places and un-navigable canals in France which could be used for fish 
culture. M. Cardot, Fishery Chiel at the Ministry of Agriculture, states 
that the ponds actually used for fish culture do not exceed no 000 
hectares (about 275 000 acres) in area. 

The greatest number of ponds is to be found in the Ain and Sologne 
districts. In the Eowei Seine Department, statistics indicate 559 ponds 
with an area of 349 hectares (about 872 acres), oi 50 89O francs rental va- 
lue and 1 666 090 irancs purchase value. 

Trout, to wliich French lisli breeders of leoent years have devoted most 
attention, lequiie highly aerated wateis, containing at least 6 cc. of 
oxygen dissolved in Ihewatei Fuithei 11101 e, they are great flesh-eaters 
and the piofit fiom 1 earing them diminishes in proportion to the relative 
requirements in this food. Also, according to Mi. Rotiix, carp should be 
chosen exclusively ior pond rearing at low and medium altitudes ; they live 
in such places without difficulty, increase rapidly, are not exacting as to 
temperature and feed on either vegetable or animal flesh food. They need 
only a sufficiency of food. 

The common carp wliich, at the end of the first summer, weighs 8 
grammes reaches 30 gm. at the end of a year, and after the third summer 
400 gm., while at the fifth summer it weighs 2.5 kg. and at the eighth 9 kg. 

Selected carp, especially the varieties called " leather ” carp which 
have a much finer flesh, show a still more rapid growth. 

The most usual selling carp is the 3 or 4 year old, weighing about 750 
gm. II is for this reason that ponds are fished every three years. 

Supplementary feeding must be rational. What is necessary and no 
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more, should be given, and it is well to know roughly the quantity of fish 
to be fed. The calculation" is very easily made. 

Among i st-summer carp the death rate is enormous, being estimated 
at 80 %. During the 2nd summer, the fish being more robust, the death 
rate falls to 12 %, and finally in the 3rd summer it is not over 7 %. 

Hence, 100 000 ova give : — 

15 000-20 000 young carp of the 1st summer falling to : 

10 006-12 000 in the course of the 2nd summer, and to : 

8 000-9 000 in the course of the 3rd summer. 

Carp of the 1st summer require a diet rich in animal products — 
equal parts of meat or blood mixed with vegetable food (lupins, barley, 
maize). For 2nd-ycar carp, the animal matter is diminished and not more 
than or x j b of meat is put in the mixture. Finally, for 3rd year carp, 
only vegetable matter is fed. I11 addition, the fish needs, mineral matter, 
which may be supplied by adding limy substances (chalk, bone dust, etc.) 
to its food, in order to form its skeleton and scales. 

Carp become accustomed very quickly to come for their food at a fixed 
hour and always at the same place. So if the food is put in small containers 
always at the same spot, the feeding may be checked and there will be no 
loss of food. 

Dupin seed seems to give the best return as a vegetable food, 3 kg. of 
them producing in one summer 1 kg. of fish flesh. Maize gives too fat a flesh. 

Mr. Vai.lOIS, fish breeder at Fismes (Marne), who has studied very 
methodically the feeding of fish, has calculated the ration at the rate of 8 to 
9 per cent, of nit r ogenous matter at a very low net cost. One of his typical 
mixtures is 6 y 2 lb. maize meal, 6 y 2 lb. linseed meal, 2 J /s lb. soya meal, 
2 V 6 lb. meat meal and about 5 gallons water. 

Artificial feeding should be practised from June to September. In 
order to decide when it should be started or stopped the transparency of the 
water should be examined. When carp are hungry they search frantically 
among the mud, thereby fouling the water. On the other hand, when their 
appetite is satisfied they no longer search in the mud, and the water becomes 
clear, so that it is useless to continue the feeding. 

During winter carp do not assimilate food ; they eat nothing or very 
little, and move about very little.Hence, fiom October to April, the fish may 
be collected together within a small space ; for example 50 kg. of carp can 
live without inconvenience in one cubic metre of water. This period may 
taken advantage of in order to empty the pond and treat the bottom with 
a dressing and liming. 

Fish from ponds are often found fault with for having a muddytaste. 
This taste does not come from the mud at all, but fflom small algae (Oscilla- 
ria) which are very numerous in muddy water. These algae are very 
easily destroyed by liming, hence the advantage in carefully treating the 
bottom of the pond. 

In small ponds the fishing is mostly done during the week of Dent, a 
time when the best sale is done on account of the demand. In Solognc, it 
is done from September 29 to March 25, in Bresse from October 15 to March 
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31, in the Dombes from August 15 to the coldest part of the year and then 
from the end of winter to March 15. In the Somme, the mill-ponde are not 
drained completely and fishing is carried on at all seasons. The fish are 
sold in Paris, Rheims, Epemay and St. Quentin. 

Transport of the fish plays an important part in their sale. The pro- 
vider has the greatest interest to bring his fish to market alive ; when dead, 
fresh-water fish lose 30 to 40 per cent, in value. 

For small packages of not more than 5^ to 60 lb. or for short-distance 
transport, the fish may be packed in a wicker basket, each separately 
with grass or moist straw between. For longer distances, wooden or metal 
containers ate used, and for a half-day’s journey there should be allowed * — 

1 gallon watei for 2 lb. tench or carp of 2 to 3 years; 

2 gallons watei for 2 lb. carp of 1 yeai ; # 

2 to 4 gallons water for 2 lb. trout, perch or pike. 

In summer the water should be kept cool with ice without letting it 
go below 4°C. ; also the ice should never be put directly into the water 
but should be let melt gradually ovei the surface of the liquid. Water and 
packing alone account for of the total weight to be sent, and now 
railway transpoit tales are very high. % 

The Oilcans Co lias hued out 2 wagons to be managed by the French 
society tor the extension of fish t ulture. vSuch wagons were very much used 
in Germany 

Tank-boats are another means of transport. In these the fish are in 
their usual sunoundings and consequently can live there a long time ; 
besides, this form of transport is not expensive Paris is served by 8 
of these boats. 

1218 - The rresh-Water Eleotris of Madagascar.- ri* tlxorzn, j , m Comptes rendus 

des Stances de l*A adtmu des Sciences, Vol ClyXIX, No 2, pp. 99-101. Pans, July 15, 1919. 

The Eleotris are carnivorous fish, mostly of small size, of the Gobii- 
dae family. The species of this genus are very numerous , they are found on 
almost all the coasts of tropical or temperate regions , a certain number 
penetrate up rivers and some even confine themelves entirely to fresh 
water. Thus, in Africa fifteen species are known to be more or less com- 
pletely adapted to a fresh-watei life. 

The genus Eleotris appears to be one of the lichest in species in the fresh 
water of Madagascar ; as many as 7 of these have been found. 

1 he facts observed by the author agree w r ith what he had already stated 
in 1^14 as to the characteristics of the ichthyological fauna of the great 
African island (1), namely, that the entirely, fresh-watei species are very 
rare (some Cichlidae, Siluridae, Cyprinodoutidae), and that on the other hand 
the best repiesented families are those that aie both marine and fresh-water 
(Gobiidae [Eleotris], Atherinidae, Mugilidae, Anguillidae). This statement 
is not without practical importance, as it is knowu that these latter families. 


(1) J. Pellegrini f< Sur les Athdrinides des eaux donees de Madagascar’* in Comptes rendus 
d$ VAcadimie des Sciences, Vol CI/XIII, p. 432. Paris, 1914. (Author's note.) 
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which are quite common on the coasts or in the rivers of France, include a 
good number of species interesting from the food-supply point of view. 

1219 - Fish Diseases: Saprotegnta attacking the Gills of Perch; Tumours of 
Carassius auratus. — Supmo, F , in X. IsUMo lombario it Setme » Letters, 
ReniicotUt, Series II, Vol. 1,11, No V-VIII, pp. 239*243. Milan, 1919 

In perch weighing 1 */ 4 to about 7 oz. each, which showed no outward 
sign of disease, the author has noted the existence of the fungoid parasite 
Saprolegnia on the gills. This fungus often attacks fish which are not in a 
good state of health, especially in parts where there is some iuj ury, and brings 
about saprolegniaceotts dermatomycosis, which may pass from the 
skin to the gills. On the other hand, in the case cited by the author, the 
skin was perfectly healthy and only the gills were affected by the Sapro - 
legnia. This form of the disease naturally is much more serious than the 
cutaneous one, and quickly leads to the death of the animal. It shows 
itself in asphyxa, that is, when it is already too late to be able to treat it 
with the certainty of success, 

The cutaneous form of the disease is treated principally with : 10 % 
solution of sodium chloride, corrosive sublimate 1 in tooo, 1% permanga- 
nate of potash, oxygenated water, etc ; a pad of cotton wool soaked in the 
solution is passed over the ah ccted part. L'or the gill form the author ad- 
vises immersing the fish in a basin containing 1 part of oxygenated water 
to 6 parts water for a few minutes, 5 at most, or else, when large quantities 
are required, immersion for half an hour in a 1 in 100 000 solution of per- 
manganate of potash. 

The authoi has noticed in a large specimen of Carassius auratus the 
formation of two large symmetrical tumours on the operculum, due to 
an epithelial neoplasia. He is continuing the study of this uncommon 
pathological form. 

1220 - The Wild Coat of the Rabbit . — Frateur, J. I,. (University of Louvain), in Comptes 
Rendus dcs Stances it la Socitil it Bwlogte (Meeting of the Belgian Biological Society), 
Vol. 1<XXII, No. 23, pp. 941-943* Paris, July 19, 1919 

Two groups of coats in the rabbit are characterised by discolouration 
in certain parts of the body : the agouti coat, of which the type is the black 
or common wild agouti, and the coloured and auburn coat, of which the type 
is the black and auburn. According to the ideas prevalent in genetics, the 
agouti colour in the rabbit is due to a Mcndelian factor commonly designated 
as G. It results from researches carried out at the Zootechnic Institute 
of Louvain that the agouti factor is really a group of factors, of which some 
members have been able to become evident. In crosses of homoeygotus 
agouti rabbits with coloured and auburn-coloured rabbits, the first genera- 
tion of hybrids (F,) is composed entirely of agoutis. The cross F, x 
F\ gives the dissociation 3:1. Hence the coloured and auburn is recessive 
and the wild or black agouti is a black and auburn possessing in addition a 
factor producing the characteristics of the wild coating not included in 
the auburn coat. The latter, on the other hand, in the presence of uniform 
coloured coats, behaves in all its characteristics as a simple dominant. All 
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Rakes . — Two types are in demand : light and heaVy, as wdl as a 
small number of very heavy specimens. Before the war the heavy makes 
came from France (300 to 400 a year) and the light from the United States 
(about 800). Up till now, no factory appears to have taken up the cons- 
truction of rakes. 

Tedders. — Befoie the war, annual imports came to : 800 fork tedders — 
200 drum tedders — 150 swath turners. The first were almost all brought 
from America, with some from France and Germany : the second from Ger- 
many , the third from France, with a few from England. During the war, 
as prices had risen, no more than 400 were imported per annum. The 
drum and swath tuining types are at present being made in Italy in two 
different works. 

“ JRanzhinaton 99 (C ontinuous side-delivery rakes). — Formerly over 
500 of these machines were put into use each year ; at present not more 
than a -hundred are used. 

Reaping machines. - - The American Trust furnished Italy with about 
I 200 reaping-and-bindiug machines a year. Except for the right and left 
type and the length of the cutting mechanism, there may be said £0 be 
only one type* Common reapers are still in some demand (200 to 300 a 
yeai) but they laid to give plau to the binders. 

Thteshm < r machine s. Before the war, about a million of these ma- 
chines were in use in Italy. 11 is said that even before 1911 about 500 
were being made there, but it is doubtful if the countiy by itself can furnish 
the number of these machines necessary. 

Small steam engines. The hguies an the same as in the case of thresh- 
ing machines. 

Meehan nal fodder presses Abou 500 arc required per year. Italy 

can supply them all, threshing-machine factories usually make them. 

Simple mechanical hullers — A few hundieds are sold each year, 
mostly of the country’s own make Maize thresheis and hullers are in 
still lower demand , home production can entirely meet the demand. 

Winnowing machines, small mar.c hnlUi s, small / odder presses . —Less 
than a thousand of each of these machines are needed, mostly made of 
wood and almost all of home manufacture. 

Wheat sorters. — Of all-Italian make and very good. 

Large secd-ctcanmg plants. — These are managed in Italy by factor^ 
making a speciality of this kind of construction. 

Grape presses. — In 1914, there were in Italy a hundred works mak- 
ing these presses ; the annual demand exceeded 4 000. The most common 
type is thcM^Biu r, of which several hundred were impoited from Germany* 
Large presses, such as hydraulic, ones were impoited, but some are also 
made in the country. 

Grape crushers. — The demand is for about a thousand. At least 
fifteen models aie made and imported. 

Oil presses. These are built by factories which supply grape presses. 

Olive mills. — The demand is limited ; home production is sufficient 
for the demand 
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Hay and straw choppers. - Before the war, about 4 000 were imported 
yearly from Germany (and very few from Switzerland), home production 
having become impossible owing to the low manufacturing cost in Ger- 
many (about 50 centimes per kilogiamme, goods delivered duty free in 
Italy). Now these machines are manufactured in three Italian factories. 
The types in demand are 3 in number : with intake about 20 cm wide 

and without a feed chain , with intake about 30 cm. wide and with a feed 
chain and treadle , large size driven by motor (3 HP). 

Cake crushers and root choppers -About a thousand are in demand. 
They were imported from England. An It dian factory has begun to make 
them 

Small mills for medium sized firms. -Prom 200 to 300 a year ; im- 
ported from England. The factory that has begun making root choppers 
has taken up theii manufacture. 

Cesspool pumps — 01 sheeron • about 1 400 are in demand, of foreign 
make ol cast non * about 500, made in the country 
Boilers hr cooking feeds are in great demand. 

There is likewise a strong request for rolh rs foi levelling ground 
turned up by artillery fire m the liberated regions. 

In conclusion it can be said that Italy is starting id manufacture 
herself almosl all the machines needed in agriculture 

1222 - Trials of Mechanical Cultivating Machines in France. 1 sagnu-r, nr-NRY 

J,i beuimne dc Motoculturc de Prinlemps 111 Journal d* A t,n culture Pratique, Year 
LXXXJI* New Series, Vol XXXII, No 11, pp 214-218, 4 figq Pari^ April 17, 1019 — 
T1 La SunaiiK de Motocultuie ik Prmlc mps, Bulletin dc la ( humbre syndicate de la Molo - 
cultun, No 4, 56 pp, 35 phot -f- 1 pi, ui Tans, April, 1919, — III Claron, Ch , Les 
) ourm es de Motoculturc des B ouches du Rh6ne, in Le Proves a^ncole et mticole, Year 
XXX VI, Vol LXXI, No 2^, pp 534-139. 1 fig Montpellier, June 8, 1919 — IV Greil- 
BAMMER, R , Le* tracteurM aux essai« de Stra^bouig, in Journal d' Agriculture pratique. 
Year LXXXIII, New Strict, Vol XXXII, No 22 , pp 451-454, 2 fig* Vans, July 3, 
I9I9- 

I - The demonstnitions of mechanic il cultivation organised by the 
“ Chanibu Svndicak dc* la Motoculturc” under the title " Seniaiue de 
Motoculturc de Pnntemps ” (Match 30-Apnl 0, iqiq) constituted the most 
important show held up till now m Fiance Thirty makers or agents of 
machines took part in it , for the first time the number of machines of 
I^ench make was higher than that of American or English makes. This 
fact indicates the energetic attempts to develop in France an industry 
which, scarcely 111 existence before the wax, has sprung up steadily during 
these last years m spite of daily increasing difficulties and of which the 
progress can no longer be ai rested 

The organisation left nothing to be desired. The extensive fields 
of the Jonction farm, on a rolling plateau stretching above Saint-Germain- 
en-Laye, formed a suitable ground foi the long strips, in open land, in 
excellent < ondition for ploughing. Visitors were numerous , the eagei ness 
of iarmeis to examine the machines and to discuss their qualities showed 
the interest felt everywhere in the new cultural method 
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Power-farming implements come under several categories : — * 
direct tractors, cable tractors, motor ploughs and motor cultivators proper. 
Machines of all these types were working at St. Germain-en-Iraye, some 
already well known and others appearing for the first time. v 

Most of the direct tractors having the chassis borne on wheels, of French 
make, had left the work-shops only shortly before ; some of them have 
already been described, e. g. the S.C.E.M.I.A. tractor of 25 H,P # 
weighing 2 650 kilogrammes, which did very regular work with Deere three- 
furrow ploughs, and the tractors of the Agricultural company which was 
one of the first going. 



Pig. 1. — Road, farm, and colonial tractor, Landrin system. 


The Atlas is derived from the Mesrnay tractor, it is 15 H.P., w eighs 
1 400 kg. and is a light, strongly made machine. 

The road, farm and colonial tractor, on the Landrin system 1) is 
made by A.Gontz & Co. It is a 24 H.P. lorry weighing 2 200 kg. and suited 
to road transport. By the attachment of wheels with strakes, it can be 
coupled to a three-furrow plough and other farm implements 

The Amor tractor (Fig. 2), shown by the Neuerburg et fils works 
Pans, is built by the Societe Gnome et Rhone. This is a fight macUne 
of 1 400 kg., JO-20 H.P., with driving wheels having removable rims, the 
construction of which appear to be very strong. 

The Feuilleite farm tractor is remarkable especially for its system 
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of removable rocking strakes applied to the wheels so as to secure a good 
grip on the ground when ploughing. 

The well-known American Traitor is now built in France. The model 
taking part in the trials was of 40 H.r., weighing 3 000 kg. v 

Among foreign-made machines, the Case has already been widely 
tried ; the model at the trials was of 18 H.P., weighing 2 100 kg. The same 
remark applies also to the Titan tractor (10-20 H.P., 2 950 kg.), the A very 
tractor (16 H.P., 2 700 kg.), the Moline tractor (18 H.P., 2 000 kg.), the 
Rip tractor (9-16 H.P., 1 800 kg.), the National tractor of the Buttcrosi 
Syndicate (9-16 H.P., 1 700 kg.). These machines have been described in 
our pages, but it should be added that the Rip traetor is combined with 



Fig 2 — Auror tractor 


the Rock Island two-furrow plough, a system which enables the headlands 
to be greatly reduced, 

Thp American Fordson tractor, from the Ford works, well known 
for motor-car building is a light machine (12-22 H.F., 1 600 kg.) which is 
very attractive for its elegance and strength* The engine has four 
cylinders and runs on paraffin, like a number of others. The working parts 
are hermetically enclosed. Twenty five Fordson tractors have been pur- 
chased by the American Relief Committee (Mrs. Dike and Miss Morgan) 
for the Aisne district. 

The Austin tractor (20-25 H.P., 2 300 kg.) of English make, drawing 
an Oliver plough, was exhibited by the Piltfr firm, and was notable for 
very even work on one of the few difficult parts of the trial grounds. It 
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Is announced that the Filter firm is taking up the construction of these 
tractors jn France 

Caterpillar tractors are already familiar: an endess chain with strong 
links envelops the wheels and gives the machine a powerful grip on the 
soil while dist ributing the weight of the chassis o\ er all the contact surface. 
The] Lelcbvre (30-40 H P 5 000 kg ) is a well known type of these 
machines 

Another machine of^tliis class, and quite new, is the Renault tractor 
(30-35 H P., 3 500 kg.) built by the firm famous for its lmght tanks. This 
model attracted great attention through its flexibility in runnihg and the 
even work done by it with a three-furrow plough 



Ilf? 3 — Ploughing with the De Dton Bouton windlass 


Two American caterpillar tractors are already known the Cleveland 
(12 H P , 1 050 kg ) and the Never slip (12-20 H P., 3 100 kg.) of the 
A W. Pinwmr Company 

The forms of cable tractors are various The 1 'iltz towing tractor 
(30 H.P , 2 150 kg.) is one of the foremost in mechanical cultivation; 
serving for dec]) ploughing with a double two-way plough, it may be used 
as a direct tractor for medium ploughing and other work. 

The Doisy windlass-tractor (25 TI P , 5 000 kg ) is likewise well known. 
It executes heavy ploughing bv windlass and mavbe used as a direct tractor. 

The De Dion Boa! on windlass (50 H.P.) for ploughing is one of the most 
powerful machines suitable for large scale cultivation (Fig. 3.) Between 

[!***] 



AGRICULTURAL MACHINERY AND IMPLEMENTS 1223 


two windlass engines of the above power, a strong cable pulls a six fur- 
row balance plough working to a depth of 25-jo centimetres. The 
windlass for ploughing, as in steam cultivation, may be adapted to all other 
cultivating implements. 

The C\ E. M . electrical windlass (40-50 H.P.) of the Elcctro-Me- 
canique Company works on the same principle. 

On a much smaller scale the Agro fore-carriage tractor (6-8 H.P., 
700 kg.), drawing a double two-way plough or a double two-furrow plough, 
advances by winding up a cable the end of which is anchored at the end 
of the furrows. 

Among motor ploughs, the Tourand-Latil plough (30 H.P., 3 000 kg.) 
is one that has attracted attention for a long time. It has been gradually 
modified and has become a more and more valued machine. It is composed 
of^two parts closely united but capable of being separated; the tractor 



Yig. 4* — Chief type of S. O. M. U. A. motor cultivator. 


and the five-furrow plough. Apart from the plough, the tractor may be 
attached to all other cultivating or harvesting machines. All parts of 
the apparatus are very substantial. 

The Delahaye motor rocker plough (32 II,]?., 4000 kg.), on view 
for the first time, was one of the greatest attractions at Saint-Germain- 
en-I,aye. A powerful chassis on three strong wheels arianged in a triangle 
carries the engine in the centre, and at each end has a multi-furrow plough 
which can turn over as in a balance plough. The machine ploughs 
both way. on the level to a depth of 23-30 centimetres, and the work 
appears excellent. 

With motor cultivators and pulverisers, the latest series of mechanical 
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cultivating implements is reached, These machines, which have been 
studied for some ten years, are destined to take the place of ploughs. 

The S.O.M.U. A. motor cultivator is represented by two types. 
The chief type (35 H.P., 2 000 kg.) (Fig. 4) consists of a tractor and a drum 
inside which a horizontal shaft carries a series of claws or cutters 
made to rotate fast and so dig the soil. Separated from this drum, the 
tractor can be attached to a multi-furrow plough or to any other implement. 
The other type (6 H.P., 300 kg.) is a quite small model for market garden 
work ; a lever at the rear enables the workman to steer the machine. 

The Xavier Chartnes pulveriser (16-20 H.P., 2 000 kg.) has undergone 
many changes since the first trials in which it took part. It is now a 
machine which runs smoothly and, as its name indicates, brings about as ' 
perfect a pulverising of the soil as possible. 

II. — No. 4 of the Bulletin de la Chambre syndicate de la Motoculture 
is wholly devoted to the Spring Motor-Cultivation Week. After a repro- 
duction in full of the speeches of Capt Julien, President of the Chambre 
Syndicale, and of M. Boret, Minister of Agriculture and Food Supplies, 
and of the list of 31 machines that took part in the trials, a detailed des- 
cription is given, with very good photographs, of 16 exhibits of French make. 
Lastly, the Bulletin quotes the Law of January 6, 1919 for the intensifica- 
tion of agricultural production during and after the war, the Decree of 
April 25, 1919 constituting and regulating the working of the departmental 
and regional Offices of Agriculture, the Circular of the Minister of Agri- 
culture to the Prefects, the Law of Noveml>er 27, 1918 (ChauvEAU Law) 
for the purpose of facilitating the restoration of rural poperty, and the 
regulation for the Autumn Motoi -Cultivation Week, 1919, etc. 

III. — From May 16 to 20, 1919 there were held at the Grand-St.- 
Jean estate, in the commune of Aix-en-Provence, interesting practical 
demonstrations of mechanical cultivation organised by the Comite d'En- 
couragement A la Motoculture des Bouches-du-Rhone. 

The land on the estate had for the most pait been uncultivated for 
several years. Thus the task of the tractors was a particularly rough one, 
and the work done by them was all the more convincing. 

The traefors were of two makes : French and American, of which the 
former were in the majority. 

Tractors for vineyards were tested on the Beaupre estate, 3 kilometres 
from the station of Lignanes-Rognes. 

The following were the French makes of ti actors : — S. C. E. M. I. A> 
(Societe de Construction et d'Entretien de Materiel industrielet agricole), 
of 15-24 H. P., 2 cylinder (the Company exploits in France the English 
Saunderson patent) drawing a rigid three-furrow John Deert plough 90 cm. 
wide — Tourand-Latil of the Societe Blum et Cie. — Renault, cateipillar 
tractor — Doisy — Filtz — Xamer-Charmes and S. O. M. U. A., both 
having “ cutters ” for pulverising the soil. 

The American tractors were : Mo%ul and Titan , both 10-20 H. P., 
2 cylinder engines — McCormick — Case 10-18 drawing a Grand Detour 

fits*] 
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two-furrow plough — Avery 12-25 °f the Pilter firm — Happy Farmer — 
Never si ip and Cleveland, both chain-track types. 

Vineyard tractors. — 1) French: Chapron, Sud- Automobile and 
S.O.M.U.A. (models A and C) — 2) American: Cleveland and A very 
(5-10 H.P) (1). . 

IV. • — The General Commissariat of the Republic and the Director 
of Agriculture for Alsace and Lorraine orgamsed public demonstrations 
in mechanical tillage which took place on June 5-9 in the Neuhof Poly- 
gon, pear Strasburg. 

A large number of makers responded to the invitation of the Director 
of Agriculture, thus giving special amplitude to this first agricultural 
show held in Alsace. 

Many Alsatian farmers attended the trials, and also many Lorraine 
farmers visited Strasburg to see the machines at work, because alhtough 
the sub-division of property in Alsace keeps mechanical cultivation from 
becoming widespread, on the other hand, in Lorraine, the demand for 
tractors is considerable, conditions of cultivation — larger estates, land 
difficult to woik - being favourable to the development of these ma- 
chines theie 

Twenty -thiee exhibits, comprising 32 machines, were assembled in 
the Neuhof polygon. The machines according to nationality of origin 
were divided thus : French 11 — American 18 ■ — English 1 — Swiss I 

— Swedish 1 - Total 32. 

Two foreign machines, however, the Gray (American) and the Austin 
(English) are about to be manufactured soon by work* in France. 

The machines shown were classified as follows : — 

1) Windlass machine French : I Filtz 40 H.P. towing tractor. 

2) Tractors with 2 driving wheels: — French: 1 S.C.E.M. I. A. 
25 H.P. tractor — American : 2 Case 18 H.P. and 27 H.P. trac- 
tors ‘ - 1 Rip 16 H.P. tractor — 1 Fordson 22 H P. tractor — 1 Globe 
18 H.P. tractor — 1 Happy Farmer 18 H P. tractor — 1 Le G aulois 
25 H P. tractor (Lacour and Fabre) — 2 Titan 20 H P. tractors (C. I. M. A.) 

— 1 McCormick 20 H.P. tractor (Wallut) — 1 National 22 H.P. tractor 
(Butterosi Syndicate) - - 1 Parrett 24 H.P. tractor (La Traction agricole) 

— English . 1 Austin 25 H.P. tractor (Th. Pilter). * 

3) Tractors with one driving wheel : — American : 1 Gray 40 H.P. 
tractor (American Tractor) — 1 Taureau 24 H.P. tractor (Agricultural). 

4) Tractors with 4 driving wheels : — French : 2 4 uror 16 H.P. 
tractors (S. Neuerburg & Fils). 

5) Fore carriage tractors — American : 1 Moline Universal 18 H.P. 
tractor — Swiss : 1 Griffon ib H.P. tractor. * 

6) Motor ploughs: - French: 1 7 onrand-Latil 35 H.P. motor 
plough - Swedish : 1 Avance 18 H.P. motor plough (Wallut). 

7) Caterpillar tractors. — French : 1 Renault 35 H.P. — 


<i) For vineyard tractors, see “ Montpellier Trials ”, JR., June, 2919, No. 768. (£44 
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2 Peugeot 38 H.P. — American : 2 Neverslip 20 and 30 H.P. tank tractors 
(Pidwell) - - 1 Cleveland 20 H.P. (Allied Machinery Co.). 

8) Motor cultivators. — French: iS. O. M. U. A., 35 H.f*. — - 
x S. O. M. U. A., 5 H.P. 

Many of these machines have already been described. Some new ones 
deserve more detailed description. 

The works of S. Nruisrburg & Sons (3, me la Boetic, Paris), showed 
2 Aitror tractors, one attached to a Deere plough for ploughing in 
ridges, the other fitted with a new arrangement for ploughing on the flat. 
These tractors, with 4 driving and steering wheels, are remarkable for their 
lightness. Willi a DaVot 4 cylinder i(>, II.P. engine, at 1 200 r. \ >. in. (stroke 
140, bore 80 mm ), they weigh only 1 300 kg. The 4 driving wheels are con- 
sidered to give greater grip in spite of this low weight. The Aitror has 
symmetrical tiansmisMon round the transverse axis and can go both ways, 
reversing at the end of the furrow without turning round. 

At each end of the machine is a 2 furrow plough (Pig. 2) suspended by 
a tension rod with a mobile lifting arm on a horizontal axis. A handle 
witliin reach of the driver moves a small winch on which a thin cable winds, 
attached to the lifting aim. ^ 

The cable acts simultaneously and inversely on the lifting arms of 
the 2 ploughs, joined by an iron bar passing above the driver. Thus one 
of the ploughs balances the other and when one is raised the oilier is lowered 
and is ready for work on the return journey. This simple light arrange- 
ment enables the machine to work on the flat without turning and with 
small headlands, the changing-ovcr at the end of the furrow occupying 
less than one minute. 

The tractor w T heels are fitted with «■ traked rims made of 3 pieces fixed 
uy simple collars to the wheel, so tl at they can be removed for road 
travel in a very short time. The gripping rim may be substituted by a 
rubber tire fixed in the same way for road work. 

The Auror tractor, built by the Societe Gn6me et Rhone is sold with 
a plough for ploughing without ridges for 1 500 francs. 

The Griffon tractor, made by the Societe de fabrication de chauffage 
central de Berne and shown by Nathan Bloch & Sons (50, me des Marais, 
Paris) made its first appearance in PY^nce at Stiasburg. 

This is a fore-carriage tractor with 2 driving and steering wheels and 
2 rear rolling wheels. The tillage implements are attached under the 
motor axle by a long chain. The engine is 16 to 20 H.P., 4 cylinder. 

By means of a reveising coupling, without gear changing or toothed 
gearing the tractor can go forwards or backwards at will. Reversing is 
done without shock, even if the controls are jeiked ioughly into place. 
This arrangement allows of the machine working with 1 or 2 two-way 
ploughs. Hence it does not need to turn at the end of the furrow. There 
s no differential in the machine. Kach driving wheel may be disengaged 
md mn loose on the axle. Turning is accomplished by disengaging the 
vheel on the inner radius of the turn. The wheels are fitted with a very 
urious system of jointed segments furnished with strakes which can be 

[ 1111 ] 



v AGRICULTURAL liACHINKRY AND IMPLEMENTS 1227 


quickly put in operation for ploughing or withdrawn for road work. Six 
segments are arranged round the rim of the wheell, each of which seg- 
ments can pivot round one of its ends and the other end can be clamped 
at will on to the periphery or the hub, according as the strakes are to be 
put in action or withdrawn. Two holes are bored on the rim for clamping, 
which allow, by using one 01 the other, of making the strakes project more 
or less as required for the soil. The present price of the Griffon tractor 
is 16000 francs. 

The great French motor car and cycle firm, Cie. Peugeot, showed 
for the first time its type T caterpillar tractois. 

The Vtugtot tractor has a 4 cylinder, }8 H P. engine running at 1 200 
revs, (bore ioo nun «uid stroke 150 mm.). The engine is the same 
as that on the Peugeot lorries used during the war. 

The Austin tractor shown by the Th Pilter Co. was much remarked 
upon, and made itsfiist appearance in France in the trials held at Saint- 
Germain-en-Laye. 

This machine, with its 25 II.P. engine, is of the shield-f ram j type, 
all the parts being enclosed witlun a shield, which itseli forms the chassis 
of the machine, being suppoitcd in front on the axle and behind on the 
driving wheels. The tractors is ol small dimensions, very easily handled, 
and weighs 1 500 kg. It did good woik at Strasburg on stiJf land. The 
present price is 12 500 francs. 

Messrs R. Walltii & Co. showed the Av incc motor plough, of Swedish 
make, with semi-Diesel engine of 18 II P. which runs on heavy oil 01 pa- 
raffin The three plough bodies can be removed independently of each 
other. Although this machine, on account of its power, is fairly hea^y 
and bulky, it shows a first interesting attempt to make use of economical 
fuels, the employment of which in agriculture will gradually come to dis- 
place the too expensive petrol as these engines become more developed 
and perfected. • 

1223 - The Baroncelli Tractor. Model B 2, 1919. — pogoi t ., in n CoUtvaiore , Year lxv , 
No. 23, pp 473-475. 1 tig Casale Monferrato, August 20, 1919. 

The Raroncelli traetdr, built in series by the “ Society generale in- 



Baroncelli tractor, B 2, 1919 . 
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dustriale ” (19, Corso d’ltalia, Rome) has the following characteristics: — 
total weieht 2700 kg. — maximum height t.8o metre'— outside gauge of 
driving wheels 1.60 metre - first speed 3 kilometres per hour; second 
speed 0 km pei hour * — diameter of belt pulley 300 millimetres width 
of belt of driving pulley 180 mm. - revolutions of driving pulley 800, The 
machine is well made: ball bearings; strong springs; engine 40 HP. 
4 cycle, 4 vertical cylinders, running on petrol or paraffin ; pump cooling ; 
oiling by pump , wheels with strakes removable for road work ; one wheel 
can run in the furrow without the chassis being tilted, thus ensuring easy 
and sure steering ; maximum grip on soil , easy turning even at extreme 
lock 

J224 - The Longhini Self-Lifting Plough. — I. CnornaU dl A^rtcoltura della Dotnenica, 
Year XXIX, No 32, p 229, 4 ligs Piacenza, Aug 10,1919 - II Communication from 

Signor Iyonghiui to the International Institute ot Agriculture. 

1. - - The inventor, Signor Longhini, set out to obtain a plough that 
would have great stability in the ground, even at tractor speed, and would 
not require a man continually m attendance. 

The single IyOiigluni plough consists essentially of a strong frame sup- 
ported on 3 wheels and carrying a large plough body. The setting is^on- 
trolled by means of small wheels and screws, so that there are neither hand 
levers nor toothed sectors Attachment is made between the tractor hook 
and the part of the beam situated a little in front of the coulter. The 
self-lifting arrangement is simple and very efficient 



T,onghini Self-Iyifting Plough. 

This plough requires a powerful tractor to draw it The inventor 
adapted it specially to the Fiat (1) Its mean weight is 5 quintals and mean 
effort per squaie decimetre of furrow slice 67 3 kg. The first models built 
are furnished with H Th Italia bodies for a depth up to 45 cm, but any 
other type of body can be used. 

(i) dee R . tfov., 7918, No 1869. (JW) 
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The Longhini plough can be converted into a double-furrow one by 
attaching smaller bodies, so that a tractor may be used giving an average 
drawbar pull of I 300-1 500 kg. This new implement can be built rapidly 
in large series. 

II. — Signor Longhim (technical head of the Italian Federation of 
Agricultural Consortia) furnished the International Institute of Agricul- 
ture with the following details on the construction of his plough : The 

single self -lifting plough is composed of 4 different parts : — 1) Frame. 
2) Self-lifting and regulating arrangement. 3) Plough body. 4) Attachment 
system. 

1) The frnnu ' is made of 2 iron laths, first rivetted together at the rear 
part so as to form a beam supporting the plough body, coulter and share, 
then diverging and lastly parallel at the fore part, where they are con- 
nected by a rigid cross piece. 

On this frame there are fixed * — the supports of the axles of the fore 
carriage - - the depth regulator — the spring attachments — a second 
cross piece, vertical and pierced by holes for regulating the draught. 

2) The s Ai-UUmp effect is obtained by rotating through 180 » a crank 

centred on the left wheel, jointed with a connecting rod fixed to the frame 
and controlled by means of screw. This crank rotation causes the 
left axle to turn, which transmits the movement to the right one and to 
the back wheel by means of levers fixed on the axles and connected by a 
screwrod. # 

The automatic 180 0 rotation of the crank is produced by the forward 
movement of the left wheel, in which a gear is fixed which by an arrange- 
ment oi lex ers 011 the crank can raise or lower the plough at the driver's 
will. This mechanism is controlled by lightly pulling a cord. 

Setting of the plough is done by 2 screws * — one alters the height of the 
connecting rod attachment, which lowers the frame more or less according 
to the depth desired* the other screw, serving to connect the axle levers, 
alters horizontally the plane of the frame. 

}) The plonah body may be of varies shapes according to the nature of 
the soil. It is fixed by 2 bolts to the beam, which may be straight or 
curved. 

4) For the hake, an drawing rod slanting downwards to the left in re- 
lation to the frame is fixed to the beam, so as to obtain a variable attach- 
ment, 1) to various heights to suit the draxvbar hooks of the tractors, 
h) more or less sideways so that it may be possible to bring the tractors 
line of traction near the line oi resistance. 

The plough is fixed close to the tractor, to reduce to a minimum the 
turning radius of the machine. 

•1225 - Review Of Patents. — Sources : Canada, United States, New Zealand, 
Netherlands, United Kingdom, Switzerland, See R . Jan., 1919, No. 105. — France, 
See R. Feb., 1919, No. 247 — British India, See R. May, 1919, No. 639. 

Tillage Machinery and Implements. — Cana do : 190759-190820- 
190913-190975-191082-19144S Harrows ; 190824 Plough disk scraper ; 
190960 Stone collector ; 191074 Lever for raising the plough bodies of a 
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multiple plough; 191355 Rotary cultivator; I9I534' I Q I 65 6 Cultivators; 
191696 Plough fore-carriage; 191715 Multiple balance plough. 

Frame * 1st addition to patented invention No. 454975* Device to regu- 
late hake knotches of double two-way ploughs ; 485834 vine mould plough 
adjustable by screw; 491831 Apparatus for measuring area of ground cul- 
tivated by plough or other farm implements ; 4921 41 Plough ; 492478 Im- 
provements on cable-drawn ploughs ; 492704 Implements on ploughs and 
other propelled farm machines ; 492887 Improvements on cultivators; 
492917 System of plough and mechanical tractor combined ; 492996 Device 
for mechanical cultivation of the soil; 493048 New^ type of plough all of 
iron and steel , 493218 Improvement on multiple ploughs ; 493235 Improve- 
ments on ploughs, especially motor ploughs. 

Motherlands * 33 72 Multiple plough ; 3412 Device for coulter plough 
body provided with spring ; 3433 Regulating device lor multiple ploughs; 
3435 Fork machines for soil working; 3436 Device to regulate depth of 
motor ploughs , 3438 Device for fixing strakes to wheels of vehicles, espe- 
cially cultural machines ; 3512 Trenching motor plough. 

AYa 1 Zealanl : 40352 Steering accessory for plough; 41159-41331 At- 
tachment systems for tractor with plough or other farm impleAfent ; 
40493 Cultivator. 

Smtzerl md : 82198 Wheel with gripping plates lor motor plough; 

82199 Motor plough with 2 tore bearing wheels, one running in the lurrow' ; 

82200 Akrlor tumwest plough, 8220T Motor plough; 82202 Two segment 
roller foi fields and meadows, 82368 Alotoi ploughs with 2 fore wheels 
and 2 rear wheels running tw^o and two respectively in furrow and on head- 
land , 82369 Multiple plough; 82370 Harrow 

I'nittd Kingdom' 125709-125806-T261 39 Ploughs; 125815 Hand hoe 
and seeding machine combined 126198 InipiovenKnts to motor ploughs. 

I m ted Sides . 1302141-1302317-1303533-1303810-1304512-1304631- 

I3 () 4^3^“*3 0 49~6-i3055o2-i305674 Culthators ; 1 30214(1 Clod crushing 
roller, 1302539 Plough with laisable body; 1302403-1303518 Double 
iurrnw ploughs 1303427 Plough i 01 e-carriage ; 1 303516-1303517 Devices 
lor automatically raising plough Ixxlies ; 1303769-1304058 Harrows ; 
I 3°d^ I 3 Ridge plough ; 1305099 Multiple plough and tractor combined ; 
1 3 () b7°5“ 1 3 0 74°^~ 1 $07918-1308676 Ploughs ; 1306900 Cultivator with 

accessory seeder ; 1307327 Wheel cultivator ; 1308360 Rotary ploughing 
implement ; 1508455 Attachment system for plough to tractor ; 1308635 
Harrow tine , 1308c >91 Cultivator ombined with tractor ; 1309299 De- 
vices to regulate height oi ploughs and other agricultural machines and 
vehicles , 1509408 Turn-west plough. 

Dkxinage and Irrigation. — Canada: 101422 Excavator. 

Netherlands' 3221 Screw ditcher with change speed; 3343 Vertical 
screw ditcher , 5349 Ditcher ; 3475 Machine for digging drainage trenches. 

Manures and Manure Distributors. — Canada: 191303 Manure 
loader. 

France: 492711 Manure spreading machine; 493187 Improved pro- 
cess and apparatus foi treating soil to increase productivity; 493325 New 
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process of granulation for calcium cyananiide to favour its use as ammonia- 
potash manure (cyananiide treated with water containing silicate 'of 
potash). 

Neii' Zealand: 4037*8 Use as manure of flax residues (ash, liquor). 

United Kingdom * 125718 Manufacturing process for phospliatic and 
potash manures; 127424 Manure and seed sower; 127549 Manufacturing 
process for sulphate of ammonia. 

DriLis and Seeding M \chines. - Canada : 190821 Planter; 191088 
Potato planting machine ; 191255-191090 Maize sower; 191279 Cottonseed 
seeder. 

h runic • 4931.04 Potato, etc. planter. 

Netherlands : 3506 Rape seeder, etc. 

United Kint'dom : 125558 Distributor for seeder ; 125815 Seeder com- 
bined with hand hoe; 127112 Seedei ; 127424 Seed and fertilisei drill. 

United States: 1302428 Combined manure sower and distributor; 
1 303-64-1 505500-1306823-1308252-1 30S679-1308888 Seeders ; 1304321 Ro- 
tary seedet , 1304992-1308163 Maize seeders ; 1305273 Hopper tor seed 
drill; 1505850 Combined seeder and cultivator accessory for a plough; 
1309000 Accessory seeder foi cultivator 

Various Culturai ()pj:r \ iions. Canada * 19134 Straw transporter 
and spreader; 191648 Garden frame; 191026 Gardening instrument; 
191033 Potato cultivator. 

Netherlands : 3446 Pipe for v\ arming the *-oil surface in nurseries and 
for maintaining its moisture. 

Switzerland : <8220 1 Two segment roller lor meadows and fields; 
82574 Weeder. 

United States * 1305(102 Beet cultivator ; 1306209 Machine to facili- 
tate the fertilisation of alfalfa flowers. 

Control of Diseases vnp Pi sts of Pi \nts. - ( anada : 190*822 Fruit 

tree s])raver on wheel® 101371-191530-191679 Apparatus for weed killing. 

I mttd States: 1505403 Plough foi destroying cotton boll weevil; 
1:305059 Harrows with attachment for destroying locusts. 

Cram:: 491902 Animal-drawn sprayer for farm work; 493112 Ap- 
paiatus for utilising the insectifugal properties of smoke. 

Reapers, Mow t ers and Other Harvesiing M\chinis. -- Canada : 
190735-I9ii2()-T9i277 Shockers ; 191)793 Reaper ; 191046 Maize stem 
pulling machine; 191050 Hay rake; 1910(18-191120 Fruit picker; 191107 
Bean plant cutter ; 190138 Water plant cutter ; 191144-191145 Mower 
blades; 101152 Reaper frime; 191170 Cabbage-cutting instrument 

British India ' 4504 Tea-picUhg machine. 

trance: 492061 Hand binder ; 493077 Mechanical mower-cutter; 
493527 Mechanical rake transformable into haymaker. 

New Zealand : 41154 Grass scvtlie. 

Switzerland : 82372 Detachable scythe fitting for laying cereals. 

United Kingdom : 126473 Flax pulling machine. 

United States : 1301829-1304797 Cutters for seed legumes ; 1303298- 
13063 I 7 - 1 3 0 9568 Maize reapers ; 1303606 Tractor mower ; 1303899 
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Horse rake delivery spring; 1304638 Reversible gear for horse rake 
delivery; 1306242 Reaper blade; 1306703-1307191 Shockers. 

Machines for Lifting Root Crops. — Canada : 190901 Beet puller 
and topper; 190917-191138 Potato lifter; 191134 Ground nut lifter; 
191567 Beet puller. 

United States: 1301857 Potato lifter; 1302118-1302259-1303857- 
*303858-1304486-1306586-1306673-1307272-1307640 Beet pulling machines ; 
1308921 Beet topper. 

France : 491866 Beet or other similar root-pulling machine. 
Netherlands : 3222-3498 Totato lifters ; 3339 Flower bulb, etc., lift- 
ing machine. 

Threshing and Winnowing Machines — United State* : 1304765 Pea 
sorter ; 1306239-1306870-1308496 Grain sorters. 

Machines and Implements for the Preparation and Storage 
of Grain, Fodder, etc. — Canada : 190908 Silo cover; 191214 Silo fodder 
chopper ; 191305 Straw stacker ; 191749 Grain cart. 

France : 492436 New device with jointed fork for straw and hay 
lifters, called “ Stack-builder ”. 

Nciv Zealand : 40232 Flax scutcher. 

United States : 1302030 Straw and hay stacker ; 1 303552 Maize ele- 
vator ; 1303644 Kxtensible hay loader; 1304001 Silo fodder chopper; 
*3 0 5344 Automatic fodder press ; 1305420-1306748 Hay stackers ; 

1305O07 Mechanical feeder for lucerne hay milling machine ; 1 306462 
Hay loader ; 1306597 Sheaf loader ; 1307754 Machine for drying, 

transporting and stacking hay; 1308397-1308645 Hay presses. 
Forestry. — Canada : 191732 Stump remover. 

Frame: 492105 Instrument for tapping Hevea. 

Switzerland : 82373 Device for binding faggots ; 82375 Instrument 
for unearthing and uprooting plants having long taproots. 

Traction and Steering of Agricultural Machinery. — Canada : 
191222-191519 Tractors. 

British India: 4511 Tractor. 

France: 492166 Farm tractor ; 493036 French farm tractor ; 493285 
Tractor. 

New Zealand : 40291 Wind motor ; 40352 Steeling accessory for 
plough ; 41159-41331 Coupling for tractor to plough or other farm imple- 
ment ; 41309 Tractor. 

Netherlands: 3438 Device for fixing grips to wheels of vehicles, es- 
pecially cultural machines. 

United Stales: 1301976-1302023-1302295-1305385-1305433-1305448- 
13054 81 “*305506-1305932-1306469-1306579-1306644-1307330-1307555- 
1307904-1307944-1308790-1309053 -1309085-1309408-1309578 Tractors ; 
1302269-13017010 Tractor wheels ; 1305099 Combined tractor and plough ; 
I3057 8 9 Wind motor ; 1308445 Coupling for plough to tractor ; 1308691 Trac- 
tor combined with cultivator. 

Feeding of Li v e Stock. — Canada : 191065 Manger arrangement ; 
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191384 Water trough; 191505 Pig oiler; 191531 Pig trough; 191555 Calf 
feeder; 191683 Cattle feeder; 191648 Horse shoe. 

France: 492349 Sulphurating chamber and production process for 
sulphuric anhydride for the treatment of all parasitic diseases of horses, 
principally mange, and also for the disinfection of all contaminated objects ; 

402822 Process and plant for rapid cooking and drying of fresh blood as 
animal food ; 493469 Stock food and manufacturing process (vine shoots 
mixed with other ingredients). 

New Zealand : 39434 Sheep dipper : 40395 Food mixer for live 
stock. 

Switzerland: Cattle chain clasp. 

United Kingdom: 127388 Stock feed (moss, peat or other cellulose 
material, exposed in autoclave to the action of a concentrated hydrolysing 
agent and superheated steam). 

United States: 1303QI7-JL 304107 Pig feed distributor; 1305965 Auto- 
matic oiler for pigs ; 1 308806 Pig water trough ; 1308901 Automatic pig 
feeder; 1309497 Cow supporter. 

Poultry Farming. — Canada: 19x510-191617191618 Incubators; 

191541 Poultry rearer (foster mother). 

Fishery. - France: 492541 New method of fishing with light. 

Industries depending on Plant Products - New Zealand : 

40037-40992 Oil filters; 41188 Apparatus for extracting plant juices 

Neth Hands: 3157 Preparation process tor a vegetable milk and its 
derivatives ; 3345 Nut shelling machine. 

United Staff s: 1306991 Process and machine for decorticating cot- 
tonseed. 

Dairying — Canada * 190902 Cleaner for separator discs ; 191212 Sup- 
port fo r milk pail 

Netherlands: 3378 Improved curd cutter and rake 

New Zealand : 399x0-40286 Measures for milk from milking machines ; 

40117 Milking machine teat-cup. 

United Kingdom : 126126 Milking machine ; 127484 Process for mak- 
ing a soft cheese from skim milk. 

United States: 1307539-1307929-1308053 Milking machines. 

Various. — Camda: 190790 Cattle counter; 190834 Wire stretcher. 

FARM 

BUILDINGS 


1226 - The Beccari Fermentation Chambers, racah, v., in vitaivx Apncoia , GiormU 
d\ Aancoliura , Year J y VJ, No 8, p. 242-247. 3 figs. Piacenza, August, 1919. 

The “ fermentation chambers ” or “ zymothermic cells ” of Bfccari, 
already taken up on various farms for the treatment of farmyard 
manure and in several towns for the rotting 0 i household and street 
rubbish, which will shortly be introduced in a number of Italian towns, 
are based on the principle of the fermentation m a Cosed space of the mater- 
ial to be humified. In this way the temperature rapidly rises to 6o° 
and b5°C. and reaches 70-75°C. } and the organic matterpasses at once from 
putrid fermentation to manure fermentation and in a short time (40 to 
50 days) is transformed into a homogenous mass completely disintegrated 

r 
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and humified, almost odourless, easv to handle and transport, free of di- 
sease germs, and rich in fertilising principles. Practically speaking, while 
a good farmyard manure obtained from manure heaps rarely contains 
over |5 per i ooo of nitrogen many analyses of manures from theBeccari 
chambers have shown that the latter manure has a nitrogen content 
varying from 6 to 9 per 1000 in chambers filled with manure and from 
9 to 11 per 1 000 in chambers filled with household refuse. 

In these chambers, the ammonia vapours which as a result of the high 
tempeiature are formed in relatively small quantity at the beginning of 
the fermentation, can be retained and fixed by an ingenious arrangement 
which is peculiar to this system. The arrangement consists of a partitioned 
turret on which is placed earth or suitable material (plaster, superphosphate, 
wood cinders) acidified with sulphuric or hydrochloric acid. In the for- 
mer instance, the animoniacal products absorbed by the earth are nitrified 
by nitrifying bacteria, the usual hosts, wdiich, being favoured by food, 
moisture and warmth conditions multiply rapidly. This earth, rich in 
nitrates and nitrifying bacteria can be used as a complementary fertiliser 
for quick-growing crops (vegetables, tomatoes, tobacco, maize), or can 
be added to the manuie made in the chamber when being applied ts*the 
land, thus rendering it more offt tive and quick-acting O11 the other 
hand, when the above-mentioned acidified materials are placed over the 
4 nnet, the ammonia salt corresponding to the acid will be obtained. 

The fermentation chamber (see Fig.) consists oi a mason work cell ( 15 ) 
of size (which may be built totally or partly in the ground or abo\e 
ground) according to the quantity oi material to be dealt with , this cell, 
in the form of a rectangular pai allelopiped, is bounded by \ walls 2.5 metres 
high and divided into two compartments by a partition. The floor is 
on a slight incline with a drain (10) covered over with perl orated bricks 
not built togethei but simply laid flat, so that they may be easily cleaned 
when the spaces between them and the holes become clogged up through 
this drain theie enters by the small aerating chamber ( 13 ) tlie air necessary 
to start fermentation in the mass of manure or lubbish, while, inversely, 
the liquid draining horn the mass runs into the small collecting channel 
(11), where likewise the farm stable urine may be made to drain. The two 
compartments (15) have filling openings (8) of about (h> cm. diameter 
on their upper parts, foi tin owing the manuie into the chambers direct 
from the cattle sheds. 

At the middle oi each of the two compartments, on the outside, 
there is an outlet door which may be of wood, sheet iron, or a sort of 
boarding ; on the outside, between the two doors, there is the small liquid 
manure channel ( 11 ). Above the chamber is the masonwork turret, in- 
side which 1-. a series of partitions ( 3 ) made of planks or metal sheets or 
perforated earthenware. These partitions are fixed so that one fits into 
the wall at one ride of the turret and the next one fits into the side oppo- 
site/ so that the openings are away from each other and there is a ser- 
pentine passage through. The gases issue from the fermentation chambers 
and enter the turret through communication holes ( 7 ). The turret may 
[i*«] 
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also be made of reinforced concrete and consists of sections set one on top of 
another having alternating openings in the bottom or lateral communi- 
cation. An opening or a series of openings serves to fill or empty the par- 
titions with earth or other fixing substances for the volatile products Above 
the turret there is a draught chimney and at its base two holes allow a mode- 
rate quantity of air to penetrate if the fei mentation chamber is built 
above ground, a laddet ( 14 ) must be piovided to give access to the top part. 


Becc^ri f a mentation chamber plant . 
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be spread out uniformly. To empty the chamber, the outlet door is opened . 
While a chamber is being filled, humification is going on in another. The 
latter finished (i. e. after 40 days from the end of charging) the manure may 
be spread directly on crops or put in pits where it should be well pressed 
down and covered with earth. 

The most varied kinds of rubbish can be put to ferment in the Bec- 
c\ri chambers without the composition of the final product, according to 
analyses made in different Italian towns, showing any great divergences 
in the quantities of materials useful for agriculture * on the average there 
are per 1 000 kg of rubbish treated * 3.4 kg. nitrogen — 3.7 kg. phosphoric 
acid o 64 kg. potash. The mass put in to ferment diminishes in bulk 
about 25 % but its weight remains about the same on account ot the 
moisture added by spraying. 

Experiments carried out by Prof (Usperini, Director of the Sani- 
tation Department of Florence, show that street sweepings undergo ab- 
solute sterilisation in the fermentation chambers , after only a few days of 
fermenting, intestinal worms and nematodes, spores and bacilli of all 
infections and contagious diseases are destroyed. On the 21st day the spores 
of smut are completely destroyed. It is piobable that the sterling 
effect is due to the combined action of Ihe high temperature, moisture* 
gases in the nascent state (sulphuric anhydride, hydrogen phosphide, etc.) 
and biological conflict between the diffeient germ- 

The value which the extended applicition of Beccui's system may 
acquire will be -etn by considering that a town of 100 000 inhabitants pro- 
duces in x year 18 million kilogramme^ of household and street rubbish 
which, if treated under tht system in question would yield 62 000 kg. of 
nitrogen (>(> 000 kg of phosphoric acid- 11520 kg. of potash, of a 
total value at pre-war prices (at present three times greater) of 127 000 fr. 

RITRAI, ECONOMICS. 

1227 - Farm Rent Contracts in Italy. - tapi, c , m Atti della r. Accademta da Geonofih * 

Year 166, No 1, pp.8-37. Florence, April iyig 

The subject elaborated m this memorandum on conti acts lelative to 
ruial property, read at the assembly of February q, iqig, of the " R. Ac- 
eademia dei Georgofili " is a commentary on the Regent's Decree of 
June 30, 19*$, No. 880, which admitted the participation of the proprietor 
of the farm let to the surplus revenue resulting from the war, in order to 
study the problem concerning the extent of this participation and the 
disputes it may give rise to. 

The author notes in in the first place that the system of exploiting 
the farm by farm rent, which is common in central Italy and Umbria* 
the parts in which the author is mostly interested, has become at a relati- 
vely recent period of the most notable economic and social importance. 

The spirit of enterprise shown by the big modern farmers, and the 
industrial capital they have largely used in their exploitations, have of- 
ten enabled the proprietors to increase the land revenue at each renewal 
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of lease, and have likewise been the cause of an improvement in condi- 
tions for the metayer farmer, who has been able to benefit from the farmer’s 
good management. 

In the author’s opinion, farm renting offers the means of dividing the 
periodical flux of wealth called revenue in the land rent (in Ricardo’s 
meaning of the terms) and in the profit, the rent being the price of 
farming freed from the charges which fall on the landlord, and the profit 
all services which the farmer obtains fiom lesser funds : the price of 
farming, running expenses, interest on industrial capital involved, remu- 
neration for personal work. 

During the war, especially in 1918, thv> cost of foodstuffs, principally 
stock feeds, underwent so unforeseen a rise that, in spite of great difficulties 
against which the producer had to struggle, not only was there an increase 
(generally more than double) in the gross revenue expressed in kind, but 
also the net total revenue increased (rent and profit .together in direct 
valuation exploitations) to a very remarkable extent, compared with the 
period immediately before the war. On the other hand the greater ser- 
vices rendered by land capital required a higher remuneration for the lat- 
ter and caused, in general, the increase in land capital value. Not only 
does the change in current contracts rest on equitable economic bases, but 
it is also made necessary for reasons which are of political importance espe- 
cially as regards the proprietary deeds of farm land. 

The Decree admits the proprietors’ right to demand an increase in the 
price of the farm rent, not exceeding 20 %, when the farmer enjoys an in- 
come of double what he got from the land farmed during the two-year 
period 1912-13. The extent of 20 % of the farm rent, established by the 
Decree, expresses algebraically, in terms of this price, the idea of division 
in half of excess profit : thus, if before the war in the normal verifications 
of farmers’ incomes for the application of the tax on personal wealth, the 
amount of 20 % of the price of the land was fixed, then in order that the 
increase up to 20 % may be made, an income double that before the war 
must be declared, viz over 40 % of the price of the farm rent. Evidently 
this means of verification offers advantages from the standpoint of simpli- 
city in application. But, as the author observes, to fix logically the scale 
of increase in the land rent, the extra profit according to wartime prices would 
have to be estimated and, by the use of coefficients of probability and prud- 
ence, considering present circumstances, the commercial value oi the ex- 
tra profit would have to be calculated so as to attribute it to the proprietor 
leaving the rej-t to the farmer. This method agrees with the principles 
governing farm rent, viz. that it is the farmer who runs the risks, the com- 
pensation for which he finds in eventual higher profits. 

According to Fischer, if Sr denotes the extra profit without risk , 
m the coefficient of probability, n the coefficient of prudence , then the 
mathematical value of the extra profit will be equal to the value without 
risk for the coefficient of probability, and the commercial value Vc will 
be equal to the mathematical value for the coefficient of prudence. Thus 
calling the product of the two coefficients (mn) the coefficient of risk, the 

[imi 
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commercial value would equal the value without risk multiplied by this 
coefficient : Vc = mnSr . If the value *°/ioo be assigned to the coefficient of 
probability and 7e to that of prudence, then the commercial value of 
the extra profit, viz. what a prudent man would be willing to pay in order 
to acquire the right to take the future extra profit, estimated at war 
prices, of the farm involved, would be : — 


Vc = 


6o_ 

100 



50 

100 


Sr. 


The proprietor would get the commercial value of the extra profit and 
the farmer would get the difference between the extra profit without risk 
and the commeicial value. By this hypothesis the commercial value of 
the extra profit would be reduced to one half, and the other would remain 
to tjie tenant. 

This equitable measure of the half, fixed by the Decree of June 30, 
1918, for distributing the extra profit, has for basis the coefficients oi 
probability and of prudence just examined. The part of the Decree which 
in practice may, in the author's opinion, give rise to most disputes is that 
concerning the modifications in conditions of contract which decidc**the 
restitution of livestock and implements and buildings. 

In Umbria, a district especially kept in view by the author, the 
general custom is that the proprietor gives the estate a ceitain quantity of 
livestock expressed in value, and at the time of delivery to the farmer, the 
experts of the parties value with prudence, at current prices, the existing 
livestock ; if the difference between the value of t}ie livestock estimated and 
the settlement fixed is positive, it is paid in kind by the tenant to the owner 
and viceversa 

On the other hand, implements and buildings . t re handed over with a 
description as to their quantity and quality, without assigning them a value 
which in many cases could be only arbitrary as a large part of these goods 
is not the object of ordinary trading and at the end of the lease the goods 
aie given back in the same quantity and quality, making up differences 
with the help of prices sometime* fixed by the contract and sometimes 
fixed by experts. 

The variations in the unit price on the livestock market in economically 
static periods are only a coefficient of the risk inherent to all laud rent con- 
tract*. The restitution of the livestock leased at current prices may, on 
the other hand, make it absolutely impossible for the proprietor to get back 
the amount let out. 

The author has looked up, for Umbria, the prices of cattle in the century 
previous to the war and also during the war, in accounting papers left by 
the Benedictins of Mont Cassino, who were formerly owners of the Ca- 
salina farm, now annexed to the Royal Higher Agricultural Experiment 
Institute of Perugia. 

Table I show's the prices according to ten-year periods ; those per quin- 
tal of live weight of draught oxen, are based on an average weight of 
18 quintals per pair. 


[im] 
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Table I. - 

- Price of 

oxen from 1820 to 1919. 



Price 

Price 

1 

Price 

Price 

Year* 

of a pair 
of 1 

per quintal 

Years 

of a pair 
of 

per quintal 


working oxen 

lh e weight 


working oxen 

live weight 


Lire | 

L%re 

1 

Lire 

Lire 

1820 

585 ' 

32 50 

I900 .... 

99 2 

! 56 

1830 

548 

30 50 

1910 .... 

1 800 

IOO 

1840 

580 

32 50 

1914 .... 

I 760 

98 

1850 

67° | 

37.50 

1915 • • • 

2 620 

l 145 

i860 

888 

49 50 

1916 . . . 

| 2 8bO 

160 

1870 ... . 1 

807 

50 00 

1917 • • • • 

' 3 800 | 

211 

1880 .... 

1 M 7 , 

6 f 00 

1918 . . . 

| I 2 600 

700 

1890 .... 

1 298 1 

72 00 

1919 • • • 

— 

<«) 


(i) The series of prices does not lend itself to interpolations 


The prices (per quintal of live weight) of cattle ruling on the Perugia 
market during the years immediately before the war and during the war 
are shown 'in Table II. 

Table II. — Price of various kinds of cattle on the market 
of Perugia from iqio to iqi8. 


Yean* Working oxen 

Lire 

1910 85-125 

IQII 90—130 

1912 . . 80-120 

1913 75 125 

T914 75-102 

1915 #0 - 2 TO 

iqi6 145-225 

1917 105-260 

1918 800 1000 


Oxen 

Cow 

1 Cihcs 

| 

lot butcher | 

for butc cr 

Lite. 

Lire 

I ire 

8o-J T O 

65-05 

95 - 13 ° 

85-IIO 

75 

loo- 160 

85-102 

6u 60 

90 -150 

7 °- 9 / 

60— 88 

80—1 30 

70-86 

60 80 

80-1 15 

75-I60 

60-1 50* 

90- 1 70 

120-165 

I 15- 150 

1 10-165 

M5 215 

135-190 

130— 210 

requisition 

price (1; 

300-810 


(1) From May, 1918, dealing m butcher cattle has been controlled and these cattle were 
commandeered in central and northern Italy at a maximum price of 330 lire per quintal live 
weigh for oxen, 320 for young bullocks, 310 for cows and 300 for calves. 


Table III shows the prices current on the market with some slight va- 
riations, also for the delivery and returning of goods other than live stock. 

The figures in Table III show plainly the enormous difference in value 
between stock on the farm during the war and stock at present there. 

The author estimates that the share of the proprietor in the extra 
value of the stock should be limited to the part which the said proprietor 
delivered to his tenant. 


[IW] 
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Table III. — Current prices of goods leased . 


Livestock leased: — 


Per kg. live weight 


S trom 4 to 7 year* old 

» 8 to «) » » 

(Vow l grade cows, 3 to 7 years old, in calf or sucking calf . 


Draught oxen 


Aged cows 

Cows past 

Calves 4 months to 2 years for breeding purposes 

Calves for butchering 

Young oxen, broken in, 2 to 4 years . . ... 

Sows of good breed, served or sucking 

While young pigs (crosses) 

Black young pigs of local breed. 

Fat pigs (price of tax) 

Breeding ewes, with lamb or sucking lamb. . . . 
Kwcs toi butchering * . 


I 


h— 9 Lire 

6.50- 7 

7.50- 8 

4 * 50-5 

7 - B 

4 * 50-5 

9 - 9.50 

9 . 50 - 7.50 
12-13 

8 - io 

5-25-6*50 

5-550 

^ 50-3 


Goods leased ? — 


per quintal 1*9 


Ilay | 
Straw J 


lir*»t quality in stack. . . 

second quality 

wheat 

• »ats 


20 Lire 
14 
8 
10 


Manure 


I 


cattle 

sheep 


per cubic ULctre 


5 Lire 


When tliis part is expressed in cash, as live stock leased out, the author 
pri >pos< s to work as follows : — After finding the average between the different 
categories of livestock normally kept on the farm, he finds out the cost at 
the cattle sheds per quintal live weight at the time of delivery and, dividing 
by this unitaiv price the settlement of the livestock leased out, expressed 
in kind, he obtains from it the live weight. Then he ipplies to this live 
weight the current cost at the cattle sheds, and the difference between the two 
settlement values constitutes the part of the cattle sheds profits to be divided 
according to the metayage regulations in half with the worker tenants. 
Of the half which comes to the farmer one part constitutes his normal pro- 
fit and the other the extra war-profit. Investigations on price variations 
enable the price at the cattle sheds which would probably have obtained in 
the absence of war to be determined with sufficient approximation. On 
applying this price to the live weight at the time of settlement, calculated 
above, the difference is the extent of extra profit arising from the war which 
the farmer gains with the help of the stock profits he divides equally with 
the worker tenant. The extent of the proprietor’s share in this extra 

[im] 
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profit is decided in this case also, says the author, on taking into account 
the dement of risk. 

The opposed interests of farmer and proprietor may in this case come 
to an agreement in the risk factor, which holds good for both parties and 

may be fixed with some probability in the measure of . The commercial 

value of the farmer's extra profit would thus be reduced to half, while the 
other half would constitute the bonus which the farmer would give the pro- 
prietor at the time of valuing the stock and goods leased out. 

The estimation value of an animal at cattle shed price is, according to 
the author, the amount of the price which the animal would fetch on the 
market in the period theoretically most opportune for selling, less the differ- 
ence between maintenance costs and the products furnished from the day 
of estimation until the day of the sale, multiplied by the coefficients of 
probability and prudence. The cost at the stable thus determined is 
generally lower than the market cost, sometimes higher, as in the case of 
very young calves. 

For the implements, buildings, etc., leased out, it is generally sufficient 
to refer them to the land rent contract, these goods tieing either delivered 
with their value mentioned or simply described. The author puts forward 
on this point some interesting observations, .but without speaking of modi- 
fications to be proposed for the land* rent contracts which are the subject 
of this study. 

1228 - A Five Year Farm Management Survey in Palmer Township, Washington Coun 
ty, Ohio, 1912-1916. — Hywthorne, ll W, m V S Dtp of A^ru. Bullet in t Ko. 71 ( ; 
pp. j~5t. Washington, 1018 

This bulletin presents a study of a farm management survey of 73 
southeastern ( )hio hill farms on 25 of which the survey was conducted for 
five successive years, 1912 to 1916 inclusive. The findings for the area 
surveyed, though strictly applicable only to the farms surveyed, oiler 
valuable suggestions to farmers located on the numerous similar aieas of 
Pennsylvania, Ohio, Indiana, Illinois, West Virginia and Kentucky. 

Objects of the study. The objects of this study were * 

1. To ascertain the type of farming followed and the profits reali c ed in 
a long-established agricultural community of the hill country of Ohio where 
the price of land is comparatively low and railroad points are reached with 
considerable difficulty. 

2. To determine the importance of such factors as the size and the 

quality of the farm business as they affect the economic organisation of 
farms in such an area. « 

3. To bring out the farm practices that enable some farmers to excel 
others in single enterprises or in the entire farm organisation. 

4. To determine how nearly the farm profits of a single year in such an 
area are indicative of those realised over a period of years. 

5. To note agricultural changes that may take place during a five- 
year period in such an area. 


| mi-ms] 
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6. To determine the yearly variations in crop yields, in prices received 
for products, in the quantities of the several products available for sale, 
and in the expenses of operating the farm business, and, so far as practi- 
cable, their effect upon the farm profits of the area. 

Table I. — Summary of the farm business of 25 farms for a period of five 
years 1912-1916 [Palmer Township , Washington County , Ohio). 



Averages of farms by years 


Five 

Item 



year 


t'in 1914 1915 

1916 

average 


Farm area acres 

15b 

156 

156 

154 

156 1 

15^ 

Crop urea » 

41 

V 

30 

44 

46 1 

43 

Number of pioduetive auimal 





1 


units 

ns 


15 4 

14 9 

I6.I | 

14^ 

X umbei of work stock 

2.b 

^ 7 

2.6 

2.8 

2 ‘ 7 I 

2-7 

Investment ... $ 

bob; 

021 \ 

6422 

0527 

w>39 

6 3j8 

Receipts ... » 

bt)8 

706 

9 V 

9Tb 

1112 

<^5 

Expenses . ... .0 

4n 

575 

in 

43° 

456 

419 

barm income » 

tSb 

\2l 

Sii 

486 

656 

30b 

Intel est on investment at 5% » 


^IT 

VI 

326 


30 

Labour income » 

152 

T TO 

190 

160 

V] 

IS? 

Value of funnel's labour. . . . 

2bb 

28] 

205 

290 

298 

2()b 

Pei cent on investment (1) . ° u 

2.S 

2.2 

* 4 

3-° 

5-4 

3-4 

Farm income ft 

15<> 

42 f 


j8b 

656 1 

506 

\ alue of unpaid family labour > 

86 

M 

02 

90 

82 1 

*87 

Family income {:) . . » 

51-’ 


bo \ 

57*> 

73« 

593 

Interest paid on indebtedness » 

id 

19 

1 | 

T 2 

0 

14 

Amount available for family 







living » 

* 

l«7 

5bo 

564 

7 V 1 

579 



Percentage of five year 

average 


Crop yit Ids 

T TO 

by 

94 

IO(> 

TOT 



Receipts per animal unit . » 


97 

99 

98 

113 1 

— 

Price received for farm pro- 





1 


ducts . » | 

91 

98 

99 

TOO 

112 



(juantity of faim products 







s old 

108 

81 

101 

TOI 

109 j 1 

— 


(1) Alt cm deducting farmer's labour from Linn mcoim 

(2) Th sutn of f Lrm i ic >nic and value of imp lid family lab >uis, 01 the amount avail- 
ablt for family living had thin been no interest to pay 


Summary of results . — For five years the average annual sales of 25 farms 
were $ 925 per farm and of this amount 45 per cent, was required for operat- 
ing expenses. With a fair rate of interest allowed on the investment the 
labour income averaged $ 187. Or with a fair wage allowed for the far- 
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mer's labour* the return on the investment was 3.4 per cent. This was 
in addition to the value of food products, fuel, and use of house furnished 
by the farm without money cost. The value of such items was 325. 
The farms averaged 15b acres, worth & 30 per acre. One-half of the land was 
in pasture and one-fourth in maize, wheat, and hay. The crops were 
mostly fed to beef cattle, poultry, fine-woolled sheep, hogs and work stock. 
Practically 75 per cent, of the receipts was from the sales of live stock, 
including eggs, wool, and dairy products. 

So far as profits were effected, one year was good, one poor, and three 
might be considered normal. Profits varied widely. Some farmers made 
more than enough to support their families and were enabled to reduce 
indebtedness, improve their farms, buy more land, or make other invest- 
ments , others lealised no more than enough to supply the necessaries of life. 
The two outstanding factors affecting such differences were the size and 
quality of the business. On oinall farms with poor crop yields and a poor 
quality of live stock, the sales but little more than covered expenses. On 
large farms, w'ith good crop yields and good live stock, the sales far ex- 
ceeded the expenses. 

In five years there w'as a decided change from sheep to cattle. Sheep 
decreased 58 per cent and cattle increased b8 percent. The decrease in 
sheep was greater on farms that keep sheep primarily for wool production 
than on farms selling lambs and wool. 

When the study began, butter was the only dairy product sold ; at the 
end of *the five year period several farmers were selling cream. 

The sale of dairy products increased 8 50 per farm. Putting up silos 
aided several farmers to carry more live stock. 

Mai/e yielded 44 bushels per acic for the five-year average, wheat 14 
bushels and hay 1.2 tons. Yields for the different crops were 50 to 100 per cent, 
better some years than others, but in 110 ease did all the good yields or all the 
poor yields fall in a single year. The amount of feed raised each year 
varied less than the yields of individual crops. 

Tabuk II. -- Percentage distribution <>/ receipts. 

s \tur 
average 


Crops leceipts 

. . °, 20 

IO 

10 

20 

TO 

18 

l,ive stock receipt* 

... 07 

7 S 

7 S 

72 

73 

13 

Miscellaneous receipts . . . 

... 7 

17 

0 

H 


9 

Receipts from cattle (i) . . 

10 

-7 

23 

28 1 

31 l! 


Horses and colts 

... 4 

1 

X 

1 

I 

t 

Sheep and wool 

20 

T 2 

M 

12 

12 

14 

Hogs 

... 7 

I.s 

10 

13 

13 

IS 

Poultry and eggs 

... 17 

20 

20 

18 

l8 

19 


(1) Includes sale of dairy products. 

Price levels increased 23 per cent, from 1912 to iqib, and operating 

( 
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expenses 12 per cent. There were much wider variations in the amount 
of crops sold than in the live stock sold. For two years the quantity of all 
products sold approximated the five-year average, for two years it was 
above the average, and for one year decidedly below. A brief summary of 
the business conducted on these farms is presented in Table I. The data 
shown are averages for the 25 farms for each year from 1912 to 1916 with 
the five year average in the last column. 

The percentage distribution of receipts is shown in Table II. 

The percentage distribution of the farm investment in this area from 
1912 to 1916, inclusive, together with the five-vear average, is shown in 
Table III. 


Take III. — Percentage distribution of investment . 


Item 

I 1914 

1913 

1Q14 

I 

1915 

! | 

1916 

5 >ear 

1 average 

IyUnd ' 

1 4 * 

'17 

45 

1 45 

44 

** 

46 

Dwelling 

. 16 

T(> 

16 

i 16 

lb 

16 

Other buildings 

. 14 

I \ 

1 13 

1 13 

1 M 

13 

Real estate . . 

J 18 

1 

16 

1 '« 

! 74 

13 

IS 

lyivc stock .... ... 

S n 

15 

16 

1 16 | 

17 

15 

Machinery 

• , 5 

5 

1 5 

1 5 

5 

5 

Food and supplies .... ... 

J 3 

3 

4 

1 

4 

4 

4 

Crsh 

I 

1 

1 

| 1 

1 

1 

Working capital . . 


U 

1 26 

1 26 

*1 

25 

— 

1 

— 

— 

— 




1 229 - Breed and Size of Cows as Factors Affecting the Economy of Milk Production.— 

Vi Vn vs, W B (University of Nebniska) m Journal of Dairy Scuuce,Vol II No. 2, 

pp. 9‘ H ilt iinoro, h nno 

In considering the relation of breed and size of cows as factors affect- 
ing the economy of milk production it is not always possible to draw sharp 
distinctions and to attribute any one phenomenon to either factor alone. 
Hence these factors are considered together. v Small animals have a greater 
surface in proportion to their weight than large animals, and therefore 
a greater radiation of heat per pound of live weight. A ratio has been 
worked out showing the relation between the maintenance requirement 
of animals of different weight. The daily maintenance requirement for 
cows is shown in Table i. 

The maintenance lequirements of a 1500 pound cow instead of being 
50 per cent, greater than those of a 1000 pound cow, as might be expected, 
are but 31 per cent, greater in the ca*-e of protein and but 32 per cent, greater 
in the case of energy. 

[ntwtw] 
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Table I. 

Daily maintenance requirement for cows (i). 



Digestible 

Therms 

Weight 

true 

net 


protein 

energy 


lb. 


750 

0.413 

4.95 

800 

O.431 

5.17 

900 


5.59 

1000 


6.00 

1100 

0.533 

6.39 

1200 

0.565 

6.78 

1300 

0.596 

7.15 

1 too 


7- ST 

I *iOO 


7.8f> 


The records of cows entered in the Wisconsin cow competition, sorted 
according to live weight and breed, given in Tables 2 and 3, show that while 
large cows do consume more feed than small cows, the amount of feed 
consumed per pound of live weight of the animals is greater in the case 
of the small cows than with the large ones. Although the larger cows 
consumed less feed in proportion to size than the smaller ones they produced 
milk, total solids and butter-fat with greater economy of feed. While 
the economy of production does not increase uniformly with greater size 
of cows, there is a very significant increase in economy when all the classes 
of cows within each breed are considered. In milk production those 
cows in the heaviest class of Holsteins returned 29.2 pounds more milk 
for each 100 feed units than did the cows m the lightest class. Similarly, 
the largest Guernseys returned 20.5 pounds more than the smallest, while 
the heaviest cows of the Jersey breed were also much more efficient, re- 
turning 21 pounds more milk per 100 feed units than the lightest class of 
Jerseys. 

In production of total solids a like relation holds true, there being a 
difference in economy of production in favour of the heaviest cows over 
the smallest to the extent of 3.43 pounds for the Holsteins, 2.83 pounds 
for the Guernseys and 3.02 pounds for the Jerseys. 

In butter-fat production there was, of course, a much smaller numerical 
difference, but a relationship similar to that of the two instances just 
mentioned. The largest Holstein and Guernsey cows produced 1.04 pounds 
more butter- fat than the smallest cows of their respective breed, while the 
largest Jerseys produced 1.06 pounds more. 

Considering the average production of all the cows of each breed, the 
148 Holsteins produced milk and total solids much more economically 
from the standpoint of feed than the 141 Guernseys or the 76 Jerseys. 
This is a very important point commercially if the milk were sold by weight 

(t) Cfr. Putney, P. S., and Armsby, H. P. : Computation of Dairy Rations, in Bull . 143, 
Pen a. Agr. Exp . Station . 
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whithout regard to test. The Holsteins produced 54.1 pounds more milk 
from each 100 feed units than did the Guernseys. At $ 3.00 per 100 pounds 
this would be worth $ 1.62. The 58 9 pounds of milk which the Holsteins 
produced in excess of that produced by the Jerseys would, at the same 
price, be worth J 1 77. This, therefore, is a very important item to 
consider when selecting a breed of cows to furnish milk to a whole milk 
market. 


Table II. 

Record s of cows entered m Wisconsin cow competition 



— — _ — 

— ~ 

— 





Number 

1 

Average 





Clas< 


Milk 

Solids 

Fat 

Feed Units 


Of C7W9 

| live weight 

| 







pounds 

pounds 

pounds 

pounds 

1 



Holsteins 




1000 and les- 

i 10 

927 

13 192 7 

1 589.6 

45693 

1 7995 

IOOI-TIOO 

S 21 

1 081 

I4.I4I 7 

1 1 689 1 1 

483 15 

•H 48 

iioj-1200 

1 42 

I 170 

14 089 5 

1 683.6 

48073 

7650 

1201-1300 

1 2 5 

I 274 

1 15 616.5 

1 865 6 

529 27 

8145 

1301-1400 

26 

1 377 

I644I 7 

I 1 845 X 

527 86 

7 950 

1401-1500 

10 

1 475 

15 495 9 

x 875 0 

544 7 1 

8 180 

1501 and over 

8 

1 66q 

17 OT7 I 

2 O42 4 

592 07 

8675 

Average 

— 

1 335 

14 713.3 

1 833 * 

505.33 

T 888 



Guernsey s 




Soo and less 

5 

762 

>9 35 

98 * 5 

351 36 

5 989 

801- 900 

32 


75794 

1 073 8 

384 24 

6 109 

QOI-IOOO 

56 

962 

8 623 0 

1 208 8 

427 633 

6394 

I OOI—T IOO 

29 

1 068 

9 165 4 

1 2703 

444 794 

6739 

1 1 00 and over 

19 

1 202 

9 146 7 

1 0 

479 hi 

693° 

Average 

— 

887 

8 548.8 

1 1 88 7 

485.55 

* 458 



Jerseys 




800 and less 

10 

1 ^6 

6005 5 

862 5 

309 51 

4 985 

801- 900 

34 

866 

7031 8 

979 2 

360 87 | 

5614 

qoj-iooo 

21 

945 

71803 , 

I 038.4 

375 99 

5666 

1000 and over 

II 

1 109 

78979 1 

I 124 6 

402.46 

5 535 

Average ' 



1 »•> 1 

7 ft 3.0 

88 T.IT 1 

384.31 

5 534 


Total solids in milk form the valuable constituent of condensed and 
evaporated milk and milk powder The Holsteins produced milk solids 
much more efficiently than either the Guernseys or Jerseys. 

In butter-fat production the order of economy of production by the 
different breeds is changed The Guernseys were most economical, pro- 
ducing 0.01 pound more from each 100 feed units than the Jerseys and 

{IMS] 
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0.19 pound more than the Holsteins. The difference is great enough to 
be of considerable importance when the product is S)ld entirely on the 
basis of butter-fat. 


Table 111 . 


Number of feed units consumed per pound of live weight and pounds of pro- 
ducts per 100 feed units of cows in Wisconsin cow competition. 


Case 

Number 

1 

1 Average 

1 : 

1 

Feed units 
per pound 

| Products per 100 feed units 

1 

of cows 

1 live weight 

1 

live weight 

1 Milk 

Solids 

1 m 


1 

| pound 6 

Hoi 

1 

Istetns 

pounds 

pounds 

| pounds 

1000 and less 

16 

927.0 

1 8 *53 , 

166.9 ' 

20.11 

j 5.78 

IOOI-IIOO 

21 

1 081.0 

1 6.97 

187-5 

22.39 

1 6.41 

1101-1200 

42 

1 170.0 

. 6.54 

I84 2 1 

22,01 

6.28 

1201-1300 

25 

1 274.0 

<>-39 1 

191.7 , 

22.90 

6.49 

1301-1400 

1 26 

1 377 0 

5.76 

206 8 

23.21 

6.64 

1401-1500 

10 

1 < 175-0 

1 5> 54 j 

» 8 7 .8 

22.92 

6.66 

1500 and over 

8 

| I 669.0 

| 5.19 

1 896 1 | 

23.54 

6.82 

Average 

— 

1 1 m.t 1 «.44 

Guernseys 

180.5 1 

93.94 

6.49 

800 and less 

5 

7 62 

7.86 | 

115.8 | 

16.42 

5.87 

801- 900 

32 

863 

1 7 -°S | 

124.1 

17 58 

6.29 

901-1000 

56 

962 

664 , 

134*9 

l 8 .yO 

1 (>.69 

IOOI-IIOO 

29 

1 068 

0.31 

136.0 

18.85 

6.60 

iioi and over 

19 

1 202 

j 5 76 

136.3 

19,25 

6.91 

Average 

— 

m s .54 

Jerseys 

1 ut . 4 

18.59 

6.59 

boo and less 

10 

766 

6.51 

121.7 1 

17.30 , 

6.21 

801- 900 

34 

866 

648 

125-3 

17.28 1 

6 42 

901-1000 

21 

945 

5 99 

126.7 1 

18.32 I 

6.63 

1001 and over 

11 

1 109 

4.99 

142.7 1 

20.32 j 

7.27 

Average 

■ — 

90S 

1 

1 6*90 

1 

i*u> 

1 

18.00 | 

6.58 


AGRICULTURAL INDUSTRIES. 

1*30 - Presses or Diffusion Batteries ? — Semichon, Luoen, in Revue de Viticulture , 
Year XXVI, Vol. LL No. 1311, pp. 101-103. Pans, August 14, 1919. 

In the manufacture of red wines the lermented residues should be ex- 
tracted on leaving the vat in order to withdraw from them the wine they 
still contain. Two systems are in use : pressing and diffusion (by displace- 
ment of the wine with a slow current of water). 


INDUSTRIES 
DEPENDING 
ON PLANT 
PRODUCTS 
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The author examines these two systems, showing their respective 
advantages and drawbacks. 

He estimates that the technical advantages with diffused as compared 
with pressed wines (less harsh wines, almost immediately clarifiable) are 
not negligible, but that it is often an illusion to think that diffusion gives 
on the whole more profit than does pressure. Frequently the opposite holds 
good. It is always the contrary on small and medium properties, which 
represent in France 95 % of the vineyards and 70 % of the production. 

Hence, morally speaking, the argument acquires quite a decisive 
value against diffusion : it will be, difficult to disabuse the popular mind 
of the idea that diffusion is a means of watering down wine without the 
effect being noticeable. 

It has been fixed by law, in order to protect the “ diffusers ” against 
unjustified charges, that Excise officers must visit diffusion plant when 
it is working and take samples for comparison of the wine running from the* 
battery and of press wine which vinegrowers have to keep separate until the 
official agent comes to inspect. 

If the diffusion method were to become common, <1 considerable num- 
ber of officers and chemists would be- needed ; and the necessity to^keep 
apart press wines and diffusion wines is an annoyance which may become 
very serious. 

Kverytliiug considered, the benefit in yield which diffusion can give as 
compared with pressing exists only on large estates. The monetary bene- 
fit — as distinct from the fore going in consequence of tin value of the re- 
sidues for making “ piquette or for distilling puipo.-e^ - is only rarely in 
favom of diffusion. 

The author advises growers to in*, the most improved processes of 
pressing. 

1231 - Wormwood Used in Italy to Flavour Vermouth and in France to Denature 
Salt for Stock. - See No. 11 17 of tliih Renew. 

1 232 - Banana Cider (1) : Wholesome Drinks in Indo China. — chevalier a. (Director 
oi the Scientific Institute of Saigon), in liulletin if zn role di Vln'htut Soientifique de Saigon, 
Year i, Xo 7, pp. 214-21^. Siuijou, July, 1019. 

In connection with the article recently published in the Bulletin agtic 
de I'lrtst. Scient . de Saigon by M. Aug. Chevalier on the Langbian apple 
tiee (2), Geneial Leblois (Commander in Chief of the Ti oops in Indo-China), 
forwarded to the Director of the Scientific Institute a communication on the 
manufacture of banana cider in Indo-China. The following is a summary 
of the communication 

Whatever the interest taken in obtaining real cider apples in Indo-China 
to obtain success in planting, grafting, etc. will evidently call for a fairly 
long period of time still. Meantime, an excellent cider may be made from 
bananas, as good as, if not better than, good French cider, and which can 
be sold very cheaply. 

(1) As regards industrial products derived from bananas (wine, alcohol, etc.) see R. 
Nov., 1914, No 1054. — (2) See R , July-Sept., 1919, No. 909. {Ed.) 
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It is excellent for the intestine and, unlike real cider, is slightly astrin- 
gent, as are all tropical fruits. It has such a thirst-quenching power that 
General Leblois declares he has never drunk a whole glass of it without 
feeling at once the thirst disappear. This drink is becoming more and more 
common in Indo-China. 

Recipe for Making. — Proportions for 25 litres of cider: — 125 gm. 
of " tea flowers ” ; 1.8 kg. of crystallised sugar ; 25 gm. of tartaric acid ; 
6 very ripe bananas ; 4 small cakes of Annam yeast. 

Boil 5 litres of water, add the tea and let boil for % hour uncovered. 
Pour the water, without the flowers, into a demijohn half full of cold water, 
add the sugai, tartaric acid, the bananas cut into pieces, and the yeast 
broken up and freed of rice husks. Stir the liquid for % hour with a long 
bamboo, then fill up the demijohn. Allow to ferment for 5 or 8 days, 
remembering to stir a few minutes every day. Bottle and wire the 
corks. Leave the bottles a few days on their sides and set them upright if 
the corks blow out. Use round corks and a corking machine. 

After the 7th day the bottled cider may be consumed, or even on the 
5th and 6th days, according as it is preferred more or less sweet and more 
or less alcoholic. 

M. Aug. Chevalier adds that there are variations in the quantities 
used in the making. Thus Dr. GuibiER gives the following recipe : 

For a cask of no litres, take 500 gm. tea flowers ; 7 kg. sugar ; 150 gm. 
tartaric acid ; 10 ri]>e bananas ; 40 gm. Annam yeast (Saccharomyces). 

Boil the tea flowers in 15 litres of water, add the above ingredients and 
fill up the cask. Stir every day for 10 minutes with a stick. Fermentation 
is done after 4 to 5 days in summer, or 8 days in winter. Draw off and filter. 
When fermentation goes down, put in bottles. Wire the corks. Leave the 
bottles 3 days on their sides and then set them upright. Use champagne 
bottles as far as possible. 

Some people substitute the ash leaves ( Fraxmus Ornns) of the French 
herbalists for the tea flowers. 

On the other hand, M. P. Bussy, of the Saigon Chemical laboratory, 
sends the following recipe for making an aerated drink having the taste of 
u piquette ” which is economical and pleasant to take with meals : — 

Into a demijohn put 8 litres of boiled water, 3 bottles of white wine 
and 600 gm. of sugar. Add yeast [Saccharomyces). Stir. Leave to ferment for 
6 to 7 days, then bottle (prefeiably in champagne bottles) ; cork with new 
corks which have been sterilised by boiling in water ; wire and lay the bot- 
tles on their sides. Use after 8 days' time. 

This drink may be greatly improved by adding to the mixture 2 bot- 
tles of the preceding preparation, which quicken* the fermentation. 

The wholesome drinks referred to above will certainly not displace the 
real French wines or Normandy cider, and home producers need not fear 
competition in this respect, but they will replace, doubtless with advantage, 
the alcoholic liquors too often sold under the name of “ wane ” in the Far 
East, which bring disrepute on one of the most valuable French national 
productions. 
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an - Cholam (Andropogon Sorghum)** a Substitute tor Barley in Matting 

Operations. - Viswanath, B., Ukshmana Row, I., and Raghunathaswami 

Yyyangar, I*. A., in Memoirs of the Department of Agriculture tn I ndui, Chemical Series, 

Vol. V, Xo. 4, pp. 117-129. Calcutta Iyondon, Jan., 1919. 

At the Madras Exhibition of 19 17, there were shown a series of malted 
foods ot the type of Btnger's and Mellin's foods andHorlick's malted milk, 
which were prepared by the use of malt obtained from “ cholam ” (Andro- 
pogon Sorghum) and “ ragi " (Eleusine coracana). The use of these cereal 
grains for the preparation of malts was necessitated by the fact that barley 
is not produced in South India, with the exception of a comparatively small 
quantity in the Nilgiri hills. 

Experiments made in Europe and America with barley, maize, wheat, 
rye and oats had shown that barley was the grain best suited for purposes 
of malting. The malting values of the various grains examined were (1) : — 
barley 1.00 ; oats 0.30 ; maize 0.28 ; rye 0.93; wheat 1.08. Wheat malt, 
though slightly better than barley, has been discarded for general use as 
being too costly, so that barley is the giuin almost universally emplo- 
yed for malting pin poses. 

The authors were desirous of finding a satisfactory substitute for barley 
among the following common South India cereals: paddy (Oryza saliva ), 
cholam (Andropogon Sorghum ), ragi (Eleustne coracana ), tenai (Setaria 
italica ), maize (Zea mays) and enmbu (Pennisetnm typhoideum). 

Aftei a detailed description of their experiments, the authors summarise 
the results as follows : — 

1) Cholam is bettei suited for malting purposes than the other above 
mentioned ceieals. 

2) Cholam malt ext 1 act hydrolyses soluble starch at a greater rate 
than barley malt extract. 

3) In the case of hydiolysis of staich by cholam malt the proportion 
of dextrin to sugar produced is greatei than in the case of bailey malt, 
compared 1111 dti identical conditions. 

-|) The products of starch hydrolysis by cholam malt consist, as with 
bailey malt, largely of maltose and dextrine. 

Cholam may be used wholly 01 partially us a substitute for bailey. The 
absence of a suffieii nt proportion of husk in the grain is perhaps a disadvan- 
tage with cholam, but this defect can possibly be reme died by admixture 
with malted paddy or bran. Cholam is much cheaper and more largely 
available in India than barley and can, therefore, be used extensively there 
in biewing and in preparing the foods mentioned at the beginning of this 
article. 

1 23 * - The Production of Glycerin by Fermenting Molasses. — i,ing, a., in The Brewers' 

Journal June 1 iyiq : summarised in I3rasi>er\e et Maltcru\ Year IX, No. 9,pp 1 39-1 42. 

Nancy, July 20, 1919 

The pioduetion of glycerin by alcoholic fermentation (2) was studied 

'i) Martin, G., Industrial Onutntc Chemistry , p. 286. ( Authors' note). 

(2) In a review furnished v ith a copiou*- bibliography of the works on this question ( A finales 
de la Brasserie et de la Dtsttllnie, Ye. rXVIU,No 2,pp 22*27 Baris, Aug 26, 1919) M. SCHOEK 

[1X11-1X34 
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in seveial laboratories in the United States during the war* It has been 
found that of all the kinds of yeast tried the Saccharotnyces ellipsoideus 
No. 657 of the New York Natural History Museum collection gave the best 
results and transformed up to 25 % of the sugar fermented into glycerin. 
The reaction take places in a sugary liquor containing 5 % of car- 
bonate of soda and a little ammonium chloride. Attempts have been made 
to use for this purpose Porto Rico molasses, which are unsuitable for food. 

• The yeast is first grown in sterile grape must and, once the fermenta- 
tion of that is dope, 800 cc. of molasses diluted to a density of 1.085 are 
added. From the time the fermentation begins, the requisite quantity of 
carbonate of soda is added, or, at the start, 0.2 gm. Molasses solution and 
carbonate of soda are added successively, increasing the quantity of the 
latter continuously, then ammonium chloride : the last addition is one of 
19 hectolitres of dilute molasses, 3.6 kg. of ammonium chloride, and carbo- 
nate of soda until there is 5 % of it. 

The production of glycerin is greatest when fermentation takes place at 
30° C. Only about half the glycerin formed can be extracted from the li- 
quid fermented, or 5 to 6 kg. pei 100 kg. of molasses. The process is of 
great theoretical interest, without making any comment on its industrial 
value. 

1235 - The Production and Conservation of Fats and Oils in the United States. — 

Bai£ey H S. (Chemist in Charge, Oil, Fat, and Wax Laboratory, in collaboration with 
B. E. Reuter, Chief, Fats and Oil Division, U. S. Food Administration), in Untied States 
Department of Agriculture, Bulletin No. 769, Contribution from the Bureau of Chemistry, 
pp. 1-45. Washington, D. C., iyrg. 

Not only are fats and oils a necessary part of the food supply, but 
they also occupy an important place in the manufacture of certain muni- 
tions, in the lubrication of aircraft engines, and in the mixing of paints, 
varnishes, waterproofings, and like compounds. 

Because the sum total of the world's supply of these substances is 
less than that of either of the other two basic food constituents, carbo- 
hydrates and proteins, a sudden drain, even though comparatively small, 
is quickly noticed. A great war soon creates such a drain, largely because 
of the imperative need for an enormous amount of nitroglycerin, one of 
the component parts of which is glycerin, obtained as a by-product in the 
manufacture of soap from certain oils and fats. In normal times the 
United States produces nearly 4 000 000 000 lb. of fats and oils, exclusive 
of butter fat, imports over 300 000 000 lb., exports about 1 000000000 lb. 
and consumes nearly 3 500 000 000 lb. Including the fat in the butter 
and cheese made in the United States, the total production is about 
6 000 000 000 lb. or 30 000 000 tons, 

states among other things that in certain wines, like those of Sau t ernes (produced by grapes 
affected with “ noble ” fermentation) the proportion of glycerin may reach 15 % of the sugar 
fermented On the other hand, he states that by means of certain devices very simple at 
first sight, the course of alcoholic fermentation can be completely disarranged ; the intermediary 
products 01 lamentation can be secured, or diverted from their eventual normal transfor- 
mation, giving rise to new products which would not be formed at all under normal conditions 
of fermentation. ( Ed.) 





1252 


INDUSTRIES DEPENDING ON PLANT PRODUCTS 


Table I. — Production of Fats and Oils in the United States. 



1912 

19*7 

Product 

— 

— 

Vegetable oils : — 

I*. 

Lb. 

Castor 

5 145 000 

6188 000 

Coconut 

31 729000 

188 488 000 

Coquito 

— 

(1916) 803000 

Cottonseed 

1 435 401 000 

1 343 074 000 

Grape seed 

320 000 

607 000 

l,inseed ... 

364 625 000 

400 266 000 

Mustard seed 

360 000 

1 098 000 

Maize . 

72 832 000 

118 021 000 

Olive 

966 000 

963 000 

Palm kernel 

3 200 000 

6 453 000 

Peanut 

454 000 

50 287 000 

Rapeseed 

QQ OOO 

232 000 

Sesame 

— 

304 000 

Shea nut (Bassia Parkit) 

— 

81 000 

Soy bean 

— 

42 074 000 

Sunflower seed . / 

— 

5 OOO 11 

All other vegetable oils . 

41 OOO 

534 000 

Total " • . 

I 966 613 OOO 

2 159 335 000 

Animal and fish fats and oils : — 

Lb. 

Lb. * 

Bone grease 

29 267 000 

30 668 000 

Cod and cod liver oil . . . . 

372 OOO 

439 000 

Garbage grease 

29 812 OOO 

56 229 uoo 

Herring oil 

i 888 000 

1 637000 

Lard 

73 I 164 000 

873 798 000 

Menhanden oil 

40 787 OOO 

19 627 000 

Miscellaneous oils ... 

2 639 OOO 

2 575 000 

Neat's foot oil . . . 

5 201 000 

8 345 000 

Neutral lard 

31 414 OOO 

5 712 000 

Oleo «!tock 

122 568 OOO 

153 188 000 

Packers* and renderer’s grease 

122 312 OOO 

162 707 000 

Sperm oil 

3 832 000 

3 285 000 

Tallow 

201 33 \ 000 

259 509 000 

Whale oil 

931 OOO 

1 193000 

Wool grease and recovered grease . 

7 481 000 

7 702 000 

All other fish oils 

81 5 000 

2 83 7 000 

Total 

1 351 817 OOO 

* 636 451 000 

Total production of fats and oils. 


Vegetable oils 

1 966 613 OOO 

2 159 335 000 

Animal fats . 

I 351 8*7 OOO 

* 636 451 000 

Total 

3 318T 430 000 

3 795 786 000 

Butter farm) 

1 660 000 000 

732 222 000 

Butter (factory) 

581 000 000 

636 278 000 

Total 

2 241 000 000 

1 369 500 000 

Grand total . . 

5 559 43 <> 000 

5 165 286000 


[IMS] 
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Table II. — United States foreign trade in fats and oils . 


Product 

1912 

1917 


Lb 

Lb. 

Imports : — 

Chinese nut oil 

. . 4 42 787 000 

41 190 000 

Coconut oil 

. • 46720000 

163 091 000 

Cottonseed oil 

. . 2 160 000 

13 826000 

Linseed oil 

. . 2135000 

633 000 

Olive oU, edible 

. . 43 460 000 

51 055 000 

Olive oU, inedible 

. . 5 694 000 

4 476 000 

Palm on 

• • 52 771 000 

34 257 000 

Palm kernel on 

. . 27 68 i 000 

306 

Peanut on 

. . 7626000 

27 405 000 

Rapeseed oU 

» . 10266000 

3 0 1 32 000 

Soy bean on 

. . 24 959 000 

264 926000 

Oleostearin 

. . 9x78000 

5 555ooo 

Cod and cod liver oU 

. • 21 727 000 

16 618 000 

All other fish oils 


3 124000 

Total ■ . • 

. . 297164000 

636 288 306 

Exports : — 

Chinese nut ofi (tung) 

bo OOO 

244 000 

Coconut oU 

. . 358000 

1 830 000 

Cottonseed oil 

. . 356288000 

124 843 000 

Linseed oU 

3 1 51 OOO 

10 724 000 

Mai isc oil 

228 700 OOO 

4 709 000 

Olive oU, edible 

. . 59 OOO 

436000 

Palm oil 

. . 1 12 OOO 

31 000 

Palm kernel oil 

. . 75 OOO 

1 6 7 000 

Peanut oU 

7 O00 

145 000 

Soy bean on . 

184000 

3 977 000 

Pish oils (except whale) . ... 

9 375 000 

895 000 

Lard 

• • 495 093 000 

373 349 000 

Lard, neutral 

. . 57 556 000 

9 395 000 

Lard on 

1 224 OOO 

1 91 1 000 

Oleo oil 

• • 95 345 OOO 

33 403 000 

Stearin (animal) 

. . 1 524 OOO 

8 375 000 

Tallow 

. . 28989000 

7 506 000 

All other fish and animal ofis . • . 

. . 10 729 OOO 

2 314000 

Total . . • 

. . 1083019000 

584 254 000 


Some rather interesting broad generalisations may be based" on the 
foregoing tables. 

1. The United States normally produces about six times as much fat 
as is exported, even if the quantity of fats and oils combined in other 
foods, such as condensed milk, meats, and grains, and in technical products 
are not considered. 

2. While in the pre-war years the United States exported over three 
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times as much as were imported, in 1917 the imports were larger than 
theexports. 

3. The production of the animal fats, exclusive of butter fat, equal 
to but 70 per cent, of the vegetable oil output of the United States in 1912, 
rose in 1917 to nearly 80 per cent. Including butter, in 1912 the quantity 
of animal fats was approximately twice as great as that of vegetable oils, 
while in 1917 the production of the two classes of fats and oils was nearly 
the same. 

4. Among the vegetable oils, that made from cotton seed stands in a 
class by itself with respect to its production in the United States. In 
1912, it constituted 73 per cent., and in 1917, when the cotton crop was 
unusually short, 61 per cent, of the total production. Next in importance 
in this class of oils is linseed, which in the United States is used entirely 
for technical purposes. Before the war, in 1912, and in 1917, after the 
United States, had begun to feel the effects of the war on its foreign com- 
merce, linseed oil constituted about 19 per cent, of the total vegetable 
oil production. It will be noticed that the quantities of coconut oil, maize 
oil, peanut oil, and soy bean oil have increased very rapidly duriqj* the 
last five years. The amount ot coconut oil made in 1917 was six times 
as much as that manufactured in 1912 ; the amount of maize oil was some- 
what less than twice as great ; and the peanut oil made in 1 QJJ was over 
loo times as much as that produced in 1912. Probably little or no soy 
bean oil ivas made in the United States in 1912, but in 1917 the oil mills 
turned out more than 42 000 000 lb. 

5. Very little animal fat has been imported, liven when the fish oils 
and buttei substitutes are included, tht total annual importation in pre-war 
years was only about 28 000 000 lb. or a little less than 9 per cent, of the 
amount consumed. After the war began the annual importation increased 
about 2 000 000 lbs. While the importation of animal fats into the United 
States has not increased greatly during the last six years, the amount of 
some of the vegetable oils being imported has show n a remarkable increase. 
For instance, the importation of soy bean oil in 1917 was over ten times 
as great as in 1912, more than twice as much as the cottonseed oil ex- 
ports. Similarly, in spite of the enormous increase in domestic produc- 
tion, the importation of peanut oil rose from 7 626 000 lb. in 1912, to 
27 405 000 lb., in 1917. 

During the recent Great War, the matter of maintaining an adequate 
supply of fats and oils became a very important factor. Although the 
allied nations were able to secure enough to meet their military and civil 
needs, Germany soon found herself seriously embarrassed by a lack of 
all fats. Had her Government heeded the advice of those experts who 
advocated the planting of oil-producing crops during the years of prepara- 
tion for the war, such a situation probably would have been avoided, 
for vegetable oils are being used in ever-increasing amounts to supplement 
the animal fats and oils. Some, like cottonseed oil, make a satisfactory 
substitute for part at least of the animal fats in such products as lard, 
while some of the less well-known vegetable oils, like peanut and maize, 

[im] 
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are rapidly growing in public favour as substitutes for olive oil, which has 
recently been very difficult to obtain. It has also been found possible 
to conserve the supply of linseed oil by using tung and similar oils in mak* 
ing paint, varnishes, and other technical products. It is believed that 
the manufacturer of vegetable oils could practice many more economies 
than he now does, thus eliminating certain sources of waste. 

The recently devised hydrogenation process has made it possible to 
secure a very satisfactory lard compound, in which a vegetable oil repla- 
ces all of the often more expensive animal fat. By means of this same 
process, various fish oils now employed only for technical purposes may be 
rendered edible. 

Conservation in food materials is still essential. To this end the 
small butcher and farmer are urged to trim the animals they slaughter 
closely to obtain all the fat possible for rendering as lard or tallow. The 
housewife, too. should be as economical as possible in her use of animal fats. 

The question of recovering facty matter from garbage and trade wastes 
is receiving much attention at this time, and it is probable that effective 
methods for doing this will soon be worked out. 


1236 - French Colonial Production of Oils and Fats. — dibowsxy, j., in Campus reftdus 
des Stances de VAcadtmie d' Agriculture de France , Vol. V. No. 28, pp. 7-14-737. Paris, 
July 30, 1919* 

Oils and fats, us is well known, have an economic rdle of prime im- 
portance. They are indispensable as food and no less so for the cai tying 
on of industry, for machinery and for engines. Their influence on the con- 
duct and result of the late world war was considerable, as the Allies did 
not lack foi them, while the Central Empires were seveiely handicapped 
by shortage in these materials. This was so because the territory of each 
group of belligerents was incapable of providing even a small part of the 
needs for industry or for food and because colonial production played the 
most important pait. 

On the whole, the European production scarcely amounts to 1 / 10 of 
the quantity produced, since over 2 / 8 of the linseed production comes 
from outside Europe (518 000 tons from India, 475 000 tons from the 
United States, 331 000 tons from Canada and 883 000 tons from Argentina), 
and 1 224 000 tons of the world's production comes from India. 

During the war the percentages of production among the belligerents 
were: Allies 86%; Neutrals 9%; Russia 4.5% ; Central Empires 0.5%. 

The preponderance of colonial production appears from the few 
figures given below, which refer to the world's production. 


Cottonseed. . . 
Einseed • - • • 
Rapeseed. . • 
Palm kernels . 
Sesamun. • • 
Groundnuts . • 
Copra . . . . 
Palm oil . . • • 


8 268 000 metric tons 
2 916 000 
1 496 000 
312 000 
260 000 
61 5 000 
420 000 
122 000 


Total . . . 14409000 metric tons 


[ixss-im] 
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The resources of the French colonial empire are considerable in oils, 
and the production of these, which is already very high (France already 
occupies a foremost place among the nations which produce food oils and 
fats having copra as basis), can and should increase much further still. 

1237 - Oil from the Candle-Nut Tree (Aleurites triloba); its Use in Painting. — 

If espinass e, in Annales des Falsifications et des Frau des, Year XII, Nos. 127-128, 
pp. 152-153- Park* May-June, 1919* 

The writer, head of the Laboratory of the Hospital at Papeete, 
(Tahiti) states that in the French settlements in Oceania, whole valleys 
are covered with Aleurites triloba (candlenut-tree) which forms almost 
the sole vegetation. The possibility of using the oil from the nuts of this 
tree should not be lost sight of. % 

Formerly, these nuts were used for lighting purposes, hence the 
popular name of A . triloba . In the Marquesas Islands, the nuts used for 
lighting were mounted on pieces of stout stem. Now they are no longer 
made use of and there is no doubt that hundreds of tons of oil are lost 
eveiy year. 

mo kg. of nuts yield from 7 to 10 kg. of kernels, and 100 kg. of kft»nels 
yield, under a laboratory press, 40 kg. of oil, and when extracted with 
petroleum ether, 55 kg After desiccation in the sun, the oil content of the 
kernels may be as much as (>3-65 per cent. 

The w T riter gives the physical and chemical constants of the oil from 
Aleurites triloba. Basing his opinion on these constants, he thinks that this 
oil could be used with advantage m soap-making (1) and as a substitute for 
the linseed oil mixed with paints. He made a fairly good soap from this 
cil, but it w'a& inferior to that obtained irom copra. The writer considers 
that the best pieans of employing; the oil of Aleunt* s triloba is in the manu- 
factuic ol oil-colours. 

i2}S - The Value of the Pericarps of Qarcinia Mangostana L. in the Tanning 
Industry. — Heim, P., Maheit, J , and Matrod, Iy. in Bulletin de VOfJice Colonial, 
Year XII, No 136, pp 259-264, 2 pi Paris-Melun, April, 1919. 

The pericarps of the fruits of Garcinm Mangostana L.(Guttiferales) are 
used foi tanning and dyeing purposes by the natives of Cochin China. The 
leaves and bark of the same tree are used, according to Pierkk, for fixing 
the colours and rendering them more brilliant. 

With a view to discovering whether this raw material was likely to 
be of interest to the French tanning industry, experiment^ were carried 
out upon this interesting waste product of an edible fruit grown in all 
tropical orchaids. The samples used for the investigation were collected 
by the Agricultuial Services of Cochin China, and sent by the Government 
of that Colony. 

The writers give the details of their chemical and technological in- 
vestigations. It appears that the pericarps of G . Mangostana are of no 

(i) As regards the use of this oil in .soap-making, see B., J uly-August-September, 1917, 
No. 997* (Ed.) 

[im-im] 



INDUSTRIES DEPENDING ON ANIMAL PRODUCTS 1257 

value as a source of dyes, but are rather rich in a tannin which can be 
absorbed by the powder of hides, that is to say, it is useful in tanning. 
It would, however be of no use to the French tanneries, for these peri- 
carps only contain 13.61 per cent, of tannin, as against 14.59 per cent, 
of nontannins, and the tanning industry rejects all raw material con- 
taining more than 1 part of non-tannin substances (at the maximum) 
for every 2 parts of tannin substances. 

1239 -Textilose. — ^reitenstein, A.,111 La Revue de la Filature el du Ttsstme, Year III, 
No. 15, pp. 168-170. spinal, May -June, 1918. 

A new industry is becoming established : — the manufacture of yarn 
and fabrics of paper, either alone or mixed with textile fibres. 

The paper is moistened (it may be of advantage to add hygroscopic 
salts to the water used for this purpose) and cut up in strips which are made 
into round threads or into cords by spinning, twisting and winding. 

In order to get stronger or finer threads, textile fibres, preferably 
cotton, are mixed with the paper. A carding machine placed in front of 
the paper machine deposits the fibre on the sheet of pulp and the two 
mateiials mix intimately. To accentuate the action of the fibre, the latter 
may be applied to both sides of the paper. 

Yams of “textilose ” seem to have a sure future, especially for the 
making of packing sheets, carpeting and furniture stuffs, and even for 
some kinds of dress materials. 

1240 - Canadian Woods, Tonkin Bamboos, and Hibiscus cannabinus for 

Paper Making. — See Nos J 163-1144-1140 of this Review. 

1241 - Vegetable Ivory from French Africa: New Ways of Using this Product — See 

No. 1152 of this Review. 


1242 - Government Dairy Farms in Mesopotamia.- iicizer, o s, in commerce Rc- 
fonts Nn W 11 vi WVhivtrU r D C *n*i 1 »s. ioi* 

The British military authoiities ha\e established model dairy farms 
at Basrah, Amara, Kut, Bagdad, Ramadi, Hillali, and Nasiriyah. These 
arc managed by experts and the milk is treated undei hygienic conditions. 
Each farm has been equipped with an up-to-date dairy plant and machinery 
and the whole daily produce, consisting of milk, cream, and butter, is 
turned over to the military hospitals. 

Large numbers of cattle have been imported from India and efforts are 
being made to impiove and increase the herds in tytesopotomia. 

The Department of Agriculture, which henceforth will control the dairy 
farms, has been very active in different directions. Various demonstration 
farms — poultry farms, wheat and cotton farms — have been established. 
New canals, iriigation channels, dams, reservoirs, and the reconstruction 
ofsimilai works which have long fallen into disuse, have been undei- 
taken. 
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1243 - Straining Milk(x). — Kbllog, E and Gamble, J. A., in Farmers ' Bullettnioxo, 
(J tv ted States Dipaitment of A r n culture , pp 14,14 Eigs Washington, D. C., January, 

Sediment in milk indicates carelessness in its production or handling. 
Sediment contaminates milk and makes it less salable. Most of the sedi- 
ment in milk comes from the bodies of cows and consists of hairs, manure, 
bedding, etc. 

Straining removes only the coarse particles of dirt and removes nei- 
ther the bacteria nor the fine dirt. Straining improves the commercial 
quality of milk, but does not appreciably improve its healthfulness. The 
best system is to prevent, so far as possible, the entrance of dirt into milk. 
This can be done best by having clean cows in clean stables, milked with 
clean hands into clean, small-top pails. 

Filter cloth and absorbent cotton are efficient materials for strainers. 
Cheesecloth and wire gauze are less effective. Straining cloths should be 
changed whenever they become soiled. They should be thoroughly 
washed and sterilized after using. Efficient sterilisation is accomplished 
by boiling or exposure to steam for at least five minutes. 

The milking barn should be clean, and well lighted and ventilMed. 
The stalls should be built with regard to the size of the cows. Droppings 
should fall in the manure gutter and the cows should have a clean, dry, 
well-bedded place on which to lie. Keep the cows groomed to remove loose 
hair and manure. Before milking wash the cows’ udders and flanks and 
wipe with a damp cloth. Milk with clean, dry hands into a clean, sterili- 
zed, small-top pail. Remove the milk immediately to the milk house, where 
it should be strained and cooled at once. Keep milk tightly covered at all 
times. Protect clean utensils from flies and dust. 

1244 - Experiments in Distinguishing Between [Cow’s Milk and Buffalo’s Milk in 
Egypt. — Todd, Charles ( Director of the Laboratory of Public Health in Cairo), in Annales 
des Falsifications et des Fraudes, Year XI, No. 125**26, pp. 82-85 Pans, March-April, 1919 

Although most of the milk sold retail in Egypt is buffalo’s milk, a 
certain amount of cow’s milk is also put on the market, and as the latter 
is much less rich in butter, it is necessary to have different standards by 
which to determine the fat content of these two products. 

Messrs Papkl and Hogan have examined, in their laboratory, a large 
number of samples of cow’s and of buffalo’s milk, in Cairo, and the Depart- 
ment of Public Health has adopted the following standards (based upon 
theii researches) for the two types of milk: — 


Buffalo — butter per 100: 5 — Extract freed from fat per 100 : 8.5 
Covr — * » :3 — » *- » » » t» 8.5 

Lower figures are regarded as affording proof of adulteration. 


% i) See also /? , March, 1919, No. 371. [Ed.) 
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In order to apply these standards, it is necessary to know whether the 
sample is one of buffalo's or cow's milk, before any opinion can be given as 
to its purity (whether it has been skimmed, or watered). It is easy to 
distinguish between the two kinds of milk, on account of the yellow colour 
of the fatty matter in cow's milk, but owing to the samples often being 
mixed, it is frequently impossible to apply the standards. Any test which 
would show the presence of relatively small quantities of one milk 
in the other would be of great use, and experiments were made with 
this object. 

As, with the exception of the fat content, there is no difference between 
the milks of the cow and the buffalo that can be determined by chemical 
analysis, or physical methods, a biological test seems the only possible 
resource, and the reaction of the precipitins appears to promise the best 
results. The experiments proved the following points : — 

1) The injection of the cow with buffalo's milk produces the preci- 
pitins for buffalo's milk, and to a lesser degree, for goat's milk. 

2) By treating with cow’s milk the serum obtained, the precipitin* 
for the cow and goat can be removed, leaving the serum that is specific 
for buffalo milk. 

3) The original serum does not precipitate the blood serum of either 
the cow or buffalo, but is haemolytic as regards the red corpuscles of both 
animals ; 

4) The antigen in the milk is soluble in dilute acetic acid, and 
is capable of being precipitated by the neutralisation of the solution. 

5) The injection of cow's milk into the buffalo produces only traces 
of precipitin. 


1245 - Lactose, Pat. and Protein in Milkof Various Animals (1). — tolin, o., denis, w- 

and Minot, S. (Harvard Medical School, Boston), in The Journal of Biological Chemistry , 
Vol. XXXVII, No. 3, pp. 349-352- Baltimore, March, 1919. 

The results summarised in the annexed table were obtained by using, 
for the determination of the lactose, two methods which the authors de- 
vised and which they described in the Journal of Biological Chemistry , 
Vol. XXXIII, p. 521, 1918 ; for the determination of fat, the Babcock 
method for the milk of the larger animals and Bloors' nephelometric 
method (which requires only i.cc. of milk) for the milk of the smaller 
animals were used. Protein was calculated from the nitrogen content 
obtained by the Kjeldahl method. 


(1) See R. May, 1918, No. 578 {EU.) 
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Analyses of the milk of various animals. 


lactose Tat 


Woman 

7 «*>% 

— 

I J 9 % 

Cow 

1 51 

~ 

— 

Goat 

\ 7 

2-1 % 

2 14 

» 

f<> 

5 \ 

2 44 


5 \<> 

l 2 

* S2 

» 

5 2 

S 7 

S 72 

Sheep 

5 4 

2 0 

3 00 

Man 

/ 4 

n t 

1 72 

Pigs 

4 « 

$ f 18 

7 

Dog 

2 6 

TOO 

10 <>o 

Cat 

4 \ 

IO 0 

IT 1 

Rabbit 

1 H 

12 1 

n 4 


Remarks 


Average of ic*ulls on milk fiom 87 normal 
women 

Average Of result* on milk from 21 cows 
l J uie Saancn (Swiss) goat MUk taken 8 weeks 
after kidding 

Grade 3/8 Angio-Nubian goat Milk taken 4 x /a 
mouths afttr kidding 

Grade Anglo Nubian Goat (*/») Milk taken 
2 3 / 4 months alter kidding 
Common American Goat Milk taken 3 mod. 
aftei kidding 

Hampsiie 4 yrs ohl Milk taken 2 */j months 
after delivery 

Average of result* on 3 samplts Foal */a 
months old 

Milk taken 5 wks after delmry ** 
Russian wolf hound Pup^ > days oil 
Average of lesults of 2b samples of milk from 
4 cats % 

Average of result* on iq samples of milk from 
6 labbits 


i2p»-The Non Protein Nitrogenous Constituents of Cow’s Milk (j) Drms, v ,and 

Mrfor \ S , in 7 he Journal of Btolo^tcal'i iemisfry } Vol XXX VII, No GPP n3 U>6 

March, 1 >n>, and Vol* XXXVIII, No 3, pp 4^3 138 Baltimore, Tuly, 

The qualitative composition of the non-protein nitrogenous constituents 
of nulk (amino-acids, ur^a, creatm, creatinin, purin bodies and ammonia) has 
been known, to a certain extent at least, for many years, but on account of 
the lack of appropriate analytical methods, data are lacking on the amounts 
of these bodies present m milk either under normal or under pathological 
conditions. The authors have elaborated the analytical technique for the 
quantitative determination of some of these constituents. And, in this 
work, they present the results obtained by means of their methods on a con- 
sideiable number of samples of cow’s milk. The following are the maximum 
and minimum values respectively of each constituent, according to the table 
in which they are shown (quantities in mgm. per 100 cc. of milk) ■ — Total 
nonpiotein nitrogen 38.0 and 19.0 — Urea nitrogen 20.0 and 5 2 — Amino ni- 
trogen 7.3 and 2 6 — Uric acid 2.0 and 1.3 — Preformed creatinin 1.5 and 
1.0 — Creatm 2.6 and 2.0. As will be seen, the content of these consti- 
tuents varies enormously. The authors demonstrate that they are in- 
fluenced by the nature of the foods* the content being increased by rations 

(i) As regards milk protein, see R , June, 1918, No 693; for milk cholesterol, see R.$ 
May, 19x9, No 645. {Ed.) 
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rich in protein substances and decreased by rations where these are 
wanting. 

Colostrum has a much higher content in non-protein nitrogen, amino 
nitrogen and urea (2 hours after calving, 7.8 mg. and 28.6 mg. respectively 
per 100 cc. of colostrum). The content in these substances gradually 
diminishes and approaches normal values only on the fourth day after 
calving. 

X247 - On the Peroxydases of Milk. — Violle, H., in Comptes rendus de VAcacUtnie des 

Sciences, Vol. CDXIX, No. 5, pp. 248*2 50. Paris, August 4, 1919. 

All writers on the subject are unanimous in regarding the presence of 
peroxydases in raw milk, and the absence of these substances in boiled 
milk, as matters of great importance. 

From the author's experiments, it appears that : - 1) the reaction of the 
peroxydases is no criterion of the quality of the milk ; wholesome milk 
may contain very few peroxydases, and the milk from diseased udders 
may be rich in these compounds ; 2) a positive reaction proves that the 
milk is raw, but it is easy to obtain this reaction by adding to warmed 
milk fresh organic tissues, or liquids of animal or plant origin of various 
kinds and different composition. 

1248 -The Microscopic Examination of Milk in Laboratory Practice. — Frost, w. d. 

and Moore, G. D., in Journal of Datry Science, Vol. II, No. 3, pp. 189-196. Baltimore. 

May, 1919* 

The microscopic test for pasteurised milk has been described by 
Frost (i). 

It has been applied to 260 of the routine milk samples analysed by the 
laboratories of the Chicago Health Department and has given excellent re- 
results. Investigation has shown that this method may be used to control 
pasteurised milk supplies with a high degree of accuracy and that it requires 
neither expensive equipment nor unusual skill and is not excessively time- 
consuming. According to these results, the positive test should indicate 
the following points : a properly pasteurised milk should show the nuclei of 
practically all of the leucocytes in compact masses and well stained, with 
the background lighter than the nuclei, except in the very thickest places. 
The leucocytes should be small and if the milk has l>een kept under proper 
conditions to prevent growth, the bacteria should not be stained at all or 
at least variably or indistinctly. The stain used is a 0.015 per cent, aqueous 
solution of methylene blue. Of 260 samples analysed, 213 were condemned 
by inspectors as insufficiently pasteurised and of these 14 could not be 
considered satisfactory on account of their high ^bacterial content. 


(1) A microscopic test for pasteurLsed milk. Journ. Amer. Med. Assoc., 1915# Vol. DXIV, 
pp. 821-2. Microscopic test for pasteurised milk. Report of the Annual Convention of the In- 
ternational Milk Dealers' Association , p. 74 > 
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1249 ~ The Effect of Corrosive Sublimate when Used in Dairies as a Preservative in 

Composite Samples of Milk for Analytical Purposes. — Jackson, h. c., in journal 

of Dairy Science , Vol. II, No. 3, pp. 170-182, Baltimore, May, 1919. 

The author, after passing rapidly in review the experiments made on 
this subject by Potts, Patrick, Hills, Newman, Ronnenberg, Kroger, 
B 1: van, Lind kt, Mac Cornell, Giclot, Windisch, Girard and HunzikEr, 
goes on to speak of his own researches with corrosive sublimate. He 
found that 0.5 gm. of HgCl a was sufficient to preserve from 150 to 300 cc. 
of composite samples of milk for at least 15 days. 

In using Babcock's milk-fat test, he proved that the addition of o.5gm. 
to 1.5 gm. of mercuric chloride produced no alteration in the fat column, 
and gave rise to no inaccuracy in reading. The fact that some of the fat 
tests of composite samples present difficulties in reading on account of 
the irregular consistency of the fat column, therefore does not seem to be 
due to the use of corrosive sublimate as a preservative. 

• # 

1250 - Fly Pupae in Bottled Milk. — Riley, W. A., In Journal of Dairy Sctcnce, Vol. It 

No. 3, pp. 183-188, Baltimore, May, 1919. 

The writer found in a quart bottle of certified milk, 30 pupae Dro- 
sophila ampclophila attached to the glass. Dr. Fkttick mentioned a 
similar occurrence in K)I3 in Budapest. The flies lay their eggs on the 
interior surface of empty bottles, and within less than a week, the pupae 
emerge, and attach themselves so firmly to the glass, that they are not 
removed, even when the bottles, on reaching the dairy, are put through 
the washing-machine. The writer insists upon the necessity of the returned 
bottles being washed in the dairy in an almost boiling solution of caustic 
soda, and urges consumers to wash their bottles as soon as they are 
empty, and to replace the cap. 

1251 - The Temperature bf Solution of Butter Fat in Various Reagents. — johnston» 

J. H., in Journal of Dairy Science , Vol. II, No 2, pp. 130-132. Baltimore, March, 1919. 

The author refers to the investigations of Fryer and Weston, who 
attribute to the hygroscopic nature of the acetic acid reagent and to the 
presence of free acids in the fat the discrepancies in the Valenta test, 
and he also indicates the modifications recommended by these investigators 
and by Parker for the acetic acid reagent. 

The objections of these investigators to Crismkr’s method are dealt 
with and the author remarks that in practice long experience has shown 
that absolute alcohol when kept in small well stoppered bottles gives 
constant results. 

For butter fat the Crismer number in most cases is 53 0 to 54 0 C., 
varying between 51 0 and 56° C. For margarine made chiefly from beef 
fat the Crismer number is over 65° C.,and made from vegetable fats the 
number is below 450 0 . In butter fat, the presence of 'free fatty add 
lowers the Crismer number about 1.5 0 C for each per cent, of acidity 
calculated as oleic acid. This correction is necessary in the examination 
of old butters, but it may be disregarded in the case of fresh butter. 
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1252 -The Household Foam Test for Butter and Oleomargarine. — soumbk, ii. h., 

In Journal of Dairy Science , Vol. II, No. 2, pp. 142-144. Baltimore, March, 1919. 

One of the household tests for distinguishing between butter, and oleo- 
margarine and renovated butter is the “ foam test ”. Butter when heated 
boils quietly with an abundant production of foam, whereas oleomargarine 
and renovated butter sputter and do not produce so much foam. The author 
investigated the cause of this difference, which is the subject of this article, 
and he came to the following conclusions : — 

1) Fats will foam if the water that they contain is held finely divided 
in suspension ; they sputter if the water gathers in droplets. 

2) The curd in butter is finely divided and holds small particles of 
water in suspension ; therefore butter foams. 

3) The curd in oleomargarine and renovated butter is coarse and 
allows the water to gather in droplets ; therefore oleomargarine and reno- 
vated butter sputter. 

4) Certain “ butter substitutes " that contain finely divided sub- 
stances capable of holding water may foam as well as butter. 

1 2 53 - National and State Marks adopted in the United States for Butter and Cheese. — 

Mortbnskn, M., in Journal of Dairy Science, Vol I., No. 2, pp. 383-399. Baltimore, Janu- 
ary, iqiu. 

This subject was dealt with by the author at the 12th Annual Confer- 
ence of the American Dairy Science Association held at Columbus, Ohio, 
on October 22, 1917. After full discussion the proposals brought for- 
ward by the reporter were approved ; the latter, speaking of trade marks 
in use in Minnesota, Michigan and Io^a, took the opportunity to advocate 
a normal national mark, “National Standard Product The Report 
deals also with regulations in force on this subject in the province of 
Saskatchewan (Canada), in New Zealand, Denmark and the Netherlands. 

The Conference passed the following resolutions : — 

1) To dissolve the Committe for guarantee Marks, state or national, 
and nominate a new Commission for the standardisation of American butter. 

2) The new Commission should encourage the foundation of Sta- 
tions charged with the grading of butter in the different States and should 
stimulate co-operative action on the part of butter factories, with the ob- 
ject of engaging an expert to control the quality of the production from a gi- 
ven group of butter factories. 

3) The Commission should try to gain the good will and co-operation 
of butter merchants, so as to encourage the above mentioned movement. 

4) The Commission must act in concert with the other similar In- 
stitutions, such as the National Buttermakers’ Association, the Association 
of Dairy and Food Commissioners, the various State organisations, and the 
Dairy Industry Division of the Bureau of Markets, Washington. 

5) The Commission should also eollal>orate witli the above- 
mentioned Institutions, so as to establish a commercial standard for Ameri- 
can butter, taking due account of the fact that in Canada and in most 
European countries the commercial dairy butter standard is fixed at 94, 
a limit which should in no case be lowered for American butter. 
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1254 - The Ripening Of Sausages. — C£saki, M. P., In CompUs rendus de VAcadimie des 

Sciences , Vol. 168, No. 15, p. 802. Paris, April 14, 1919. 

The special aroma characterising sausages arises in the paste during 
the drying period. This maturation is accompanied by a slight pepto- 
nising of the meat, and a diminution in the muscular glycogene. It is 
certainly due to the micro-organisms that develop in large numbers in the 
paste during the drying process. Many microbes and yeasts are always 
present. The bacteria which are always present (yellow Staphylococcus 
white Staphylococcus , Diplococcus griseus non liquefaciens , B. colt and 
B. proteus), cannot be regarded as the cause of the sausage ripening, 
because they are always concerned in the putrefaction of meat, and those 
which have proteolytic properties, produce, at the expense of the albumi- 
noids, substances with an unpleasant odour. Everything points to 
yeasts being the active agents in the maturation process. 

These yeasts make their appearance upon the meat shortly after the 
salt has been added ; they are met with again on the sausage paste and, 
associated with Staphylococcus in the particles forming the “ sausage 
flower ” (which is a sign of the sausages having been well made). They 
are very easily isolated on pieces of carrot by means of the s^f-called 
elimination method. 

Sausage yeasts differ in their chaiacters from the other yeasts that 
have hitherto been described. The different lines isolated by the author 
belong to 3 distinct, but very nearly-i elated, species. According to Guil- 
UKRmond's classification, they should be placed in the family of the Sac - 
charomycete s, genus Zygosaccharomyccs. The author is, however, of opi- 
nion that from their origin, homogeneity, and special characters, they 
ought to form a separate family, if not a distinct genus. The part played 
by these yeasts in the ripening of the sausage is easily explained by their 
moderate proteolytic power, and their property of giving rise to aromatic 
products. 

The natural ripening of sausages could be improved by sowing the 
yeasts in question on the sausage-paste. These micro-organisms could 
be selected, in order to obtain the most delicate and agreeable flavours. 
From the hygienic point of view, such an addition of yeasts would have 
the advantage of hindering, by their rapid growth and inimical action, the 
development of the micro-organisms of putrefaction, which are inevitably 
present, and cannot but exercise a deleterious effect. 

1255 - The Micro-organisms Of Tinned Peas. — Marre, F., in v Industrie fratyaise de la 

Conserve Year V, No. 25, pp. 1 17-120, Paris, June, 1919. 

It is necessary to cultivate the very numerous microorganisms found 
in tinned peas, in order to know whether they are alive, for their mere 
presence has no special signification. Once, the fact of their being alive 
has been determined, it is important to define them accurately, as they 
may be - 

1) Yeasts, which attack the sugar of the peas, transforming it into 
alcohol, with the liberation of carbon dioxide. 

2) B . coli, the bacterium of putrefaction. This attacks the sugar 
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and the albuminoid substances, liberating hydrogen and sulphuretted 
hydrogen. In order to kill these most dangerous bacteria, it is enough 
to heat them for at least 30 minutes, at a temperature of from 115 0 - 
120 ° C. 

3) Microbes of lactic fermentation . These occur less frequently 
than the preceding micro-organisms, since they are killed at 6o°-6s C., 
a temperature which is always exceeded in the sterilisation pro- 
cesses. 

4) B. subtilis : if after having been heated to H5°-I20° C., the peas 
are not sterile, we may conclude that we have to do with anaerobic micro- 
organisms belonging to the group of B. subtilis. They are very danger- 
ous, for owing to their slow development, it is difficult to determine their 
presence in a living condition. In order to sterilise tins containing B . 
subtilis , they must be tyndalised twice at 120° C. for 45 minutes. 

5) B . acescens : under this generic name is included a group of 
microorganisms, which have not yet been completely studied. They do 
not liberate any gases and hence dont bulge the tins, but they turn the 
contents acid, without, however, causing turbidity. Tough it is dif- 
ficult to ascertain their presence, there is an efficient means of control 
which consists in sterilising the surface if te tin with hot water, then 
perforating the bottom with a sterile cutter, and introducing litmus 
paper into the resulting opening; if the paper turns red B . acescens 
is present ; if blue it is sound. Though not certain, tyndalisation 
twice at 120° C. for 30 minutes apparently kills organisms belonging 
to this group. 

6) Microbes producing turbidity. These micro-organisms have not 
yet been studied. They make the liquid surrounding them turbid, without 
producing any liberation of gas, and at the beginning, at any rate, do not 
alter the peas in any visible manner. 

1256 - Stability of Olive Oil. — Holland, E. B., Reed, J. C., and Buckley, J. P. Jr. (ivlassa- 
chusetts Agricultural Experiment StaUon), in Journal of Agricultural Research, V ol. XIII, 
No. 7. pp. 353-366, 1 fig., bibliography of 9 publications. Washington, May 1, 1918, 

In a previous article (Hoeeand, E. B., Stability of Butter- fat Samples. 
Massachussets Agricultural Experiment Station, 22nd Annual Report, 
1st Part, pp. 1 32-135, 1910), one of the authors reported the effect of air, 
light and moisture at room temperature on butter-fat. The experiment 
lasted a year and a half, but proved faulty, iu that a fat which is solid 
and opaque at ordinary temperature, was a poor medium for measuring 
such changes wliich evidently were not uniform throughout the mass, 
but greatest at the surface. * 

The authors therefors were of opinion, that another scries of tests 
under more definite conditions should be made, and finally selected olive 
oil for the purpose. 

Thg experiment lasted for six years, and was planned to demonstrate 
the effect upon the oil of air, light and moisture, singly, and in combination. 
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The practical deductions, which are of importance from the point 
of view of keeping this oil, are as follows : — 

From an economic standpoint, air causes a slow destruction of colourin 
olive oil, and produced rancidity and the decomposition of the unsaturated 
acids. Light causes an active destruction of colour, and a slow production 
of rancidity. The combined action of air and light causes the most active 
destruction of colour, the active destruction of unsaturated acids, a rapid 
production of rancidity, and a slow, but marked, production of free fatty 
acids. 

Moisture causes the formation of precipitate, a turbid oil, and free 
fatty acids. The combined action of air and moisture practically dupli- 
cates the effect of air + moisture and the combined action of light and 
moisture duplicates the <|ffect of both these factors. 

Air-light-moisture. exceeded the effect of air-light plus that of moisture 
in the amount of free fatty acids produced ; otherwise it was essentially 
the same. 

In order to preserve olive oils in their natural state, it is necessary 
to exclude air, light and moisture as completely as possible, particularly 
the combined action of air and light, which has proved to be exceedingly 
destructive. 

1257 -Commercial Preservation of Eggs by Cold Storage. — Jbnkin, m. e (A^istnnt 

Dictmologist, under tin dneclion of PENNING! ON, M K (Chief, Pood Reseatch^I^a 

boiatory), in (/ S Lhpcutmint of Awtcultuu\ Bulhtw No. 775 , pp. 35, 8 Pigs, 

Washington, D 0 , Jum 3, 19m 

Although a number of publications discuss the losses in eggs which 
follow the routine course of marketing without the intervention of cold 
storage, comparatively few data, showing the changes and losses in differ- 
ent grades of eggs handled according to commercial usages during various 
holding periods in cold storage, are available. This investigation was 
made primarily to determine the effciency of the preservation of commer- 
cial eggs by cold storage. The following phases of the problem were stu- 
died : — 1) The relative keeping quality of fresh, heated, sound, dirty, and 
cracked eggs. 2) The relation of the month of storage to preservation. 
3) Efficiency of the commercial grading of eggs for cold storage. 4) Analy- 
sis of bad eggs developing in commercially packed eggs during storage. 5) Re- 
lation of care in initial grading to the development of bad eggs during sto- 
rage. — 6) Rate of evaporation of moisture from eggs. 7) Rate of absor- 
ption of moisture by case and packing. 8) Physical and chemical chan- 
ges in eggs during storage. 9) Absorption of foreign flavours during storage. 

The results are summarised as follows : — 

Practically all the eggs used in these investigations were produced 
in the Middle West and all were stored in warehouses located in the East. 

Freshly laid eggs with clean whole shells that have not been wet show 
a negligible loss in bad eggs, even after 10 to 11 months in storage. 

Imperfections in commercial handling, grading, and marketing pre- 
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vious to storage are mainly responsible for the bad eggs developing in com- 
mercial eggs during storage. 

The preservation in the shell of undergrade eggs, such as dirty, 
cracked, leaking, heated, and stale eggs, should not be attempted. If not 
marketed for prompt consumption, the contents should be removed under 
proper conditions and frozen. The frozen product will keep for a year or 
more, whereas there would be a marked deterioration in quality if the eggs 
were stored in the shell. 

Spring eggs on the market are usually fresher than summer eggs, and 
for that reason keep better in storage. Most of the eggs stored are pro- 
duced in the spring. 

The commercial selection by inspection and clicking of clean eggs with 
sound shells from current receipts is inefficient. Commercial packages 
of spring firsts ready to be taken to the storage rooms showed an average 
of 17.5 cracked eggs and 1 leaking egg to the case. Dirty and stained 
eggs were often included. Owing to the high quality of spring stock, there 
vas usually less than 1 bad egg to the case initially present as found by 
candling. 

Candling is a much more accurate method for the selection of eggs for 
storage. By this method eggs can be graded according to quality, cracked 
eggs can be more accurately detected and eliminated, and bad eggs can be 
found and rejected. Cases of spring firsts graded by candling did not aver- 
age more than 3 cracked eggs per case when ready for storage. 

Spring eggs prepared for storage by commercial sorting showed after 
7 to 11 months' storage an average total loss of 18.5 bad eggs per case, 13.5 
of which were detected by candling and 5 by breaking. Corresponding 
cases of eggs graded for storage by candling showed after a similar period 
in storage 4 bad eggs per case as found by candling and 3 additional by 
breaking. The value of the good eggs saved by the careful candling of 
eggs for storage more than offsets the extra cost of preparation. 

Of the average of 18.5 bad eggs per case present in the commercially 
graded spring packages after long storing, 9 Were due to direct spoilage of 
damaged eggs or to their contamination of neighbouring eggs by moulding. 
The deterioration of the balance of the eggs with whole shells was no doubt 
due to deleterious pre-storage conditions, such as dirty, wet, stained, or 
washed shells, or heated shell content. Careful grading of eggs for storage 
very largely eliminates the loss due to damaged, dirty, or stained shells. 

The rate of evaporation of moisture from eggs was remarkably uni- 
form during the storage period, and averaged from 3 to 4 ounces per case 
per month in the different storage rooms under observation. 

The moisture from the eggs is condensed on ^;he brine pipes, and ab- 
sorbed by the air, case, and fillers. Most of the absorption of moisture by 
the egg package occurs during the first few months in storage. In these 
studies the gain in weight of individual cases with the accompanying cush- 
ions, fillers, and flats varied from 11.5 to 14 ounces during a storage pe- 
riod of 10.8 months. 
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In the cold-storage rooms under observation there was a gradual rise 
in the humidity with the advance of the season. 

Eggs that are fresh when stored show after storing an increased air- 
space and often a tinge of yellow in the white. The yolk membrane 
weakened, but commercial separation into white and yolk is usually easily 
accomplished, even after n months' storage. 

The percentage of ammoniacal nitrogen in eggs increases during stor- 
age, the rise being the fastest during the early part of the storage period. 
The amount of ammoniacal nitrogen in eggs is a good index of chemical 
deterioration. 

During commercial holding in cold storage the eggs develop a character- 
istic cold-storage taste, which is usually present after the seventh 
month and becomes stronger the longer the eggs are stored. The evidence 
seems to indicate that the flavour is due to the absorption of the odors from 
the surrounding environment, particularly from the strawboard fillers in 
which the eggs are packed. 

1238 -Preparation of Strawberries for Market.- More, c T and T ruax h Far- 
tners* Bulletin Q7Q, U. S Department of A^ruultuu, Pp, z7 t iH Pigs Washington, D C , 
May, 1 yib 

This bulletin describes efficient methods of preparing strawberries 
for market. The phases discussed include importance of good handling, 
the labour problem, picking, grading, commercial strawberry grades recom- 
mended, packing, packing sheds, shipping packages, standardisation of 
package, branding and marking, inspection and loading sheds, and load- 
ing cars. The conclusions arrived at are summarised as follows . — 

The best of marketing facilities can not oveicome the handicap of 
inefficient picking, grading, and packing methods. The unsatisfactory 
condition and grade of strawberries frequently found on the markets 
indicate a great need for standardisation and better handling methods. 
The first step in marketing is to engage an adequate supply of competent 
dependable labour, before the picking season begins. It is necessary, also, 
to provide competent supervision for the pickers before they are sent into 
the berry field. 

The proper stage of ripeness for harvesting strawberries depends upon 
the variety and the distance to be shipped, but it varies from about three- 
fourths coloured to a full-red color. Growers and shippers who trace occa- 
sional shipments to market can determine whether the fruit is being de- 
livered to dealers in the best possible conditions as to ripeness. 

Strawberries properly picked are pinched off the vine with a stem 
about three-eighths to one-half inch long, and carefully placed, not 
snatched off and tossed or thrown into the boxes. Many pickers require 
instructions as to the proper method of picking. 

Trays for carrying the berry boxes into the field are best made light 
in weight, substantial, medium in size, and built so that the boxes fit into 
them snugly. 

Eong exposure to the sun, rain, or dust, either in tha field, att hepack- 
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ing shed, or while being hauled to the loading station, will injure the 
picked strawberries. 

Under most conditions the removal of undesirable berries from field- 
run stock will be as much hand grading as will be found practicable. Avoid- 
ance of unnecessary handling is advisable. Whether or not the berries 
have been graded, the filled boxes should be classified as to quality before 
they are placed in crates for shipment. Depending upon conditions, 
strawberries may be graded either in the field by the pickers or in the pack- 
ing shed by special labour. Packing shed grading is usually the most prac- 
ticable and efficient method. 

Fixed, uniform strawberry grades are very desirable as a guide and 
basis for the use of growers in preparing their crop for the market, of bu- 
yers in the purchase of fruit, and of inspectors at "the point of shipment or 
destination. The important factors to be considered in strawberry grade 
are size and quality. 

Boxes should contain a uniform grade of berries and be filled so that 
they are neither slack nor so full that the berries are likely to be crushed. 
It is advisable to place the fruit under refrigeration as soon as possible 
after it is packed. 

Careful supervision at the packing shed is of vital importance ; so 
also are the location, plan, and cost of the packing shed. 

The crates in most general use for strawberries contain 24 or 32 dry 
quart boxes. Crates holding 16, 20, 24, 30, or 32 pint boxes, and 16, 48 
or 60 quart boxes also are used. New, clean, attractive, strongly made 
crates are best, because the selling price of berries is affected when they are 
offered for sale in damaged or unattractive packages. 

Demand for standardisation of the capacity of containers for berries 
and other .small fruits has been insistent. Since November 1, 1917, it 
is not lawful to use any boxes or other containers for interstate shipment 
except those having a capacity of a dry half pint, dry pint, dry quart, or 
some multiple of a dry quart, for small fruits, berries, and vegetables. 
Even in local or intrastate marketing it is likely to be detrimental to 
growers and shippers as well as to dealers and consumers if other than 
these standard boxes are used. 

Growers and shipping associations that wish to build a reputation for 
well standardised grades of berries may use brand labels pasted on the ends 
of crates to good advantage. The Federal Food and Drugs Act requires 
that all crates of berries be marked with a statement of the quantity of the 
contents. If the variety, the grade, and the grower's name and addjess are 
also neatly marked, the prospective buyer will havq^onfidence in the product. 

A rigid system of inspection at the loading stations is a prerequisite 
to the permanent success of shipping associations. 

Most of the strawberry-shipping sections would be benefited greatly 
by adequate car loading and inspection sheds. 

For safe carrying, crates must be located in the car compactly, with 
ample provision for the circulation of cold air, and braced firmly to avoid 
shifting and damage in transit. 
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1259 - The Exportation of * Vary Lava 99 Aiee from. Madagascar.— Bulletin de vogtca 

Colonial, Year XII, No. 137, p. 378. Paiis-Melun, May, 1919. 

With the objects of encouraging the still restricted cultivation of 
“ vary lava ”, one of the best varieties of rice, and of encouraging the 
industrial treatment of this product, which, when properly prepared, is 
a first class article, the Governor-General of Madagascar has decided to 
authorise the exportation of this rice to France, on condition that it be 
hulled, cleaned, and polished, and be of the quality known as “ Carolina 
rice 
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1260 - Decree 0! the Italian Minister ofAgriculture Regulating the Trade in Various 

Plants and Parts of Plants, Attacked by Certain Plant and Animal Parasites in 

Italy. — Gaszetla ufftctalc del Reeno t Malta , Year iqkj, No 2 V), p 2099, Rome, October 

8, 1919 

Under date of September, 28, i<)i 9, the Minister of Agriculture, seeing 
the necessity of preventing the further diffusion in Italy of plant diseases 
at present limited to certain areas has published the following decree : — 

Art. t. — The export is prohibited of : a) cuttings, or rooted cuttings 
of vines from districts declared to be infected with “ bramble-leaf ” (arric- 
ciamento ” or " roncet ") 

b) Chestnut trees, and chestnut earth from districts declared to be in- 
fected with “ ink disease ” (Blcphatospora cambifora). 

On the proposal of the Delegate of the Phytopathological Service, and 
by the decree of the Minister of Agriculture, the boundaries of the infected 
area .shall be determined, and the destructive, or curative, measures to be 
adopted according to the cases (art. 22 of the regulation of March 12, 191b, 
No, 723). 

Art. 2. The export oi the plants mentioned in Art 1. from the areas 
that are declared to be infected can be permitted by the Minister after the 
said plants have been inspected by a Delegate of the Phytopathological 
Sendee. The latter shall give the sender a certificate of immunity which 
must accompany the consignment. The inspection expenses are defrayed 
by the sender and must be equal to the travelling indemnities paid by 
the Administration to that officer. 

Art. 3. - It is prohibited to import into Sicily and Sardinia from any 
place whatsoever living citrus trees, and othei trees which which limy be 
infested with Ceroplasles sinensis. The Minister may, in certain cases, 
permit the importation into Sicily and Sardinia of the host-plants of 
C. sinensis, provided that the consignment be accompanied by a certi- 
ficate of immunity granted at the time of dispatch, in conformity with 
Art 2. 

Art. 4. — In conformity with Arts. 2 and 22 of the above mentioned 
regulation, the Minister may make compulsory the control of the diseases 
and parasites mentioned in Arts. 1 and 3 of this decree, as well as 'the 
control of the following parasites : r - 

a) The scale-insect of citrus fruits (Chrysomphalus dictyospermi). 
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b) The woolly aphis of the apple-tree ( Schizoneura lanigera). 

c) The “ worm " of the pistachio (Trogoearpus ballcstrerii , syn. Me - 
gastigmus ballestreru). 

d) Pear-leaf cluster cups ( Cymnosporangium Salnnae). 

e) Lnpa of the bean (Orobanchc crenala). 

Art. 5. — The Delegates of the Phytopathological service are required to 
sequestrate plants, or portions of plants, offered for sale or supplied for 
propagating purposes, if they are infected with any ot the diseases enumer- 
ated in Arts 1, 3 and 4 of the present decree, or with any of the following 
diseases : - 

a) “ Canker ", " gummosis ", or “ root-rot " of woody plants. 

b) Canada poplar canker [Dothichiza populea) ; the osier weevil 
(Cryptorrhynchus lapathi). 

c) " Rot " of rhizomes or off-set shoots of asparagus ( Zopfia rhizo - 

phila). 

d) Any species of C uscuta. 

e) Scale-insects: Icerya purchasei, Varlatoria zizyphi , Aonidiella 

aurantn, A. inopinata , Dia^pis pentugona. ^ 

Art. 6. — The Delegate of the Phytopathological Service, after having 
satisfied himself of the presence in a nursery-garden, shop, or store-house 
of any one of the diseases mentioned in Arts, t, 3, 4, 5, shall inform the 
persons interested of the measures of cure, or of disinfection, to be used for 
a prescribed length of time. 

If the person interested does not disinfect, or carry out the treatment 
for the time prescribed, the Delegate of the phytopathological service shall 
proceed according to Art. 22 of the regulation already mentioned. 

Art. 7. * The certificate of iuimi nity may not be granted for the 
respective species of plants in nurseries, horticultural establishments or 
the gardens where plants are grown for sale, if the presence there is 
certified of any one of the diseases enumerated in Atts. 1, 3, 4 and 5 of the 
present decree. 

The prohibition shall be withdrawn when it lias been ascertained that 
the disease has disappeared in consequence of the treatment prescribed 
by Art. 6 of the present decree. 

Art . 8. — The ministerial decree of December 8, K)if>, prohibiting 
tiade in plants attacked by certain diseases is abrogated (1). 

i^r,i - Law of September 25, 1919, Instituting Compulsory Syndicates for Protection 
Against Locusts in Algeria. — Journal otJtcul dc la Rtpubliquc fran{aisc, Year Lb 
No 26 p io(»io. Part*, Septembei z8, 1 919 . 

A rt. 1. - In consequence of the derogation of the Law of December 24, 
1888, dealing with the destruction of insects, fungi and other plants in- 
jurious to agriculture, the destruction of locusts in Algeria shall be carried 
out in accordance with the provisions of the present law. 

% Art . 2. — The prefects shall prescribe, by means of special ordeis sub- 


(1) R., March, 1917, No. 288. (Ed) 
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mitted to the approval of the Governor-General, the measures to be taken 
for the destruction of locusts in Algeria, and the time at which this 
destruction should be carried out. 

The measures prescribed by these orders are executed in each Com- 
mune by a Syndicate, to which all agriculturists must perforce belong. 
The measures are carried out upon all land which is free of buildings, 
whether cultivated or not by the commune, as well as upon similar land 
that is the property of the State, the Department, the Communes, and of 
public or private establishments. 

Art. 3. — All expenses incurred in the execution of the measures pre- 
scribed by Art. 2 are defrayed by the Budget of Algeria and classed under 
the head of necessary expenses. 

At the end of the season, each Syndicate shall draw up a statement of 
its expenditure and send it, together with all necessary explanations, to 
the Prefect, who after examining the statement, shall forward it without 
delay to the Governor-General. 

Art. 4. — In the case of the measures not being carried out, and of un- 
justifiable delay, the Prefect shall ex officio provide for the execution of the 
prescribed measures. In this case, the expenses shall remain a charge 
upon the members of the defaulting Syndicate, and shall be apportioned 
to each of them in the proportion of the tax on the net returns of the 
agricultural estate upon winch it is imposed. I11 no case may the penalty 
exceed the amount of the tax on the net returns of the farm. 

These expenses are recovered in the same manner as direct taxes, by 
means of executory mandates issued by the Prefect. 

Art 5. — The Governor- General shall fix each year the mixed and 
native Communes in full work in which the provisions of the present law 
shall be carried out. 

A regulation of public administration shall determine the conditions 
of the application of the present law. 

1262 - The Law of August 14, 1919, Amending the Algerian Legislation Relating to the 
Control Of Phylloxera. — Journal oflicicl de la Rtpublique frangaise, Year LL No 220, 
p. 8770 Paris, August 15, 1919. 

Art. 1. — All vines no matter what their origin may be, can be culti- 
vated and transported throughout the Colony without any restriction, 
except in certain special cases, for wliich provision has been made in 
Arts. 3 and 4 as under. 

Hence the following decrees and laws are abrogated : — 

1) The decree of July 18, 1880, rendering applicable to Algeria the 
laws of July 15, 1878, and of August 2, 1879, relating to the measures to 
be taken for cheching the spread of Phylloxera and Doryphora in France. 

2) The laws of March 21, 1883, July 28, 1886, and March 23, 1889 
relating to the measures to be taken in order to insure the prote tion of the 
vineyards of Algeria. 

3) The decree of July 17, 1884, dealing with the measures to be 
taken for preventing the introduction of Phylloxera into Algeria, the decree 
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of December 30, 1893, amending the preceding decree, and authorising the 
entrance of fresh fruit and vegetables into Algeria, and the decree of March 
10, 1884, authorising the introduction, under certain conditions, into 
Algeria of trees, shrubs and plants of other kinds than the vine. 

A rt. 2. — The inportation into Algeria of vines and all other species of 
plants, plant residues, fresh fruit and vegetables, bags, covers and packing 
material, or of props and poles that have already been used, qf all plant 
fertilisers, soils, vegetable mould, and manures, as well as of all other sub- 
stances, or objects, use may constitute a danger from the point of view of 
the infection of the crops, is regulated by the orders of the Governor- 
General, which have been passed in the Government Council and approved 
by the Minister of Agriculture. 

The Governor-General may, on the advice of the Minister of Agricul- 
ture, forbid the introduction into Algeiia or order the destruction of any 
plant likely to serve as a means of transport of insects, fungi, or other plants, 
which are injurious to agriculture, as well as of any objects which might 
be dangerous in this respect. 

He can order the destruction without compensation at the places of 
entrance of plants, or produce, that has been exposed to contagion and, in 
short, take all the measures that the fear of the entrance of an epiphytic 
disease shall render necessary. 

Art. 3. — The right of free cultivation and free trade re-established by 
Art. 1. does not apply to communes in which half plus one of the vine- 
growers who are entered on the registers as owners of property which is 
not occupied by buildings, and possess two-thirds of the land planted with 
vines, shall have declared themselves against its application. 

The special measures to be applied to these communes as regards vine 
cultivation, importation and trade, shall be regulated by a order of the 
Governor- General passed in the Government Council. 

Art. 4. — The wine-growers of the communes enjoying this special 
treatment shall be permitted to profit by the freedom conferred by the 
present Law by virtue of an order of the Governor-General which shall be 
passed on the request of half plus one of the vine-growers who are entered 
on the registers as owners of property which is not occupied by buildings, 
and who possess two-thirds of the land planted with vines. 

Art . 5. — A11 Order of the Governor- General shall set forth the for- 
malities to be obsenred by the persons interested in order that they may 
benefit by the regulations contained in Art. 3 (§1) and Art 4. 

Art. 6. — In the Communes mentioned in Art. 3, the control of Phyl- 
loxera shall remain in the hands of the Communal Syndicate for Pro- 
tection, the constitution of which is compulsory, and wliich shall include 
all the vinegrowots of the communes. 

The Syndicate shall be able to benefit from the financial assistance of 
the Colony to the extent of a sum not exceeding the sums produced by the 
annual tax levied by the Syndicate itself. The Colony shall, in like manner 
provide the Syndicates thus instituted with all the necessary materials and 
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chemicals, and place at their disposal the staff of the service of crop protec- 
tion, who shall direct the execution of the work. 

Art . 7. — The unappropriated funds of the Departmental Syndicates 
against Phylloxera existing at the time of the promulgation of the present 
Law shall, if they are 1 rge enough, form the reserve funds of the Syndicate 
instituted in the communes mentioned in Art. 3, until they reach the sum 
represented by the taxes paid the previous year by the syndicated vine- 
growers. The surplus shall be employed for the formation of reconstruc- 
tion experiment fields, in such a manner, and under such conditions, as 
shall be set forth by a an Order of the Governor-General. 

DISEASES DUE TO FUNGI, BACTERIA AND OTHER 
LOWER PLANTS. 

1263 - The Metagenetic Stage of Leptosphacr/a Tritici, an Ascomycete Injurious 

to Wheat. — Durrell, L w , in Science, New Series, Vol. L, No. 1289, pp. 252*253. 

Lancaster, Pa., September 12, 1919. 

In the State of Iowa, United States, a species of what seemed to 
be an Ascochyta has frequently been found on dead straw. Recently, while 
cultivating Leptosphaena tritici, the relationship existing between these two 
forms was revealed. 

The pycnidial fruiting bodies grow side by side with the perithecia of 
L. tritici on dead wheat straw in the spring, and are difficult to distinguish 
from them, both being dark, submerged, and of the same size, though the 
ostioles of the perithecia are more protruding. The pycnidia are filled 
with guttulate stylospores, usually divided by a transverse septum, and 
approximately 12-20 X 3-5 - 4 [i> I their size, shape and manner of produc- 
tion suggest Ascochyta graminicola as described by FranE. Single spore 
cultures of the ascopsores of L. tritici obtained by the Hansen method of 
isolation, produce on potato agar, and on sterile straw, pycnidia and 
stylospores like those found growing on the wheat plant together with 
the perithecia of L. tritici. 

1264 - Hybrid Direot Bearers Resistant to Cryptogamic Diseases and to Phylloxera 

in Alsace. — See No. 1128 of tills Review. 

1263 - Formaldehyde as a Means 0! Controlling Wheat Scab (Oibberel/a Saubi - 

netii) and other Seed-Borne Diseases of Cereals. — melhus, j e , and Rhodes, l. 

L., la Science, New Series, Vol 2, No 1279, p, 21. Lancaster, Pa., July 4, 1919. 

Experiments carried out at the Iowa Experiment Station, United 
States, for the purpose of ascertaining the effect of hot formaldehyde 
upon Gibberella Saubinetii, proved that placing wheat in a formaldehyde 
solution at 50° C., such as is used in the case of potato scab (Oospora sca- 
bies), was either ineffective in killing the fungus or destructive to the via- 
bility of the seed. 

In order to overcome these difficulties, the grain was suspended just 
above the formaldehyde solution (1 part in 240 parts of water), and the tem- 
perature raised to 98-99°C,, the time of exposure being reduced to 20 
seconds. 
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Under these conditions, all the fungi in, or on, the seed were killed, 
and in the majority of cases the bacteria were also eliminated. This mo- 
mentary treatment did not injure the germinating capacity of the seed. 
The fungoid flora of wheat seeds was destroyed in 20 seconds, while the ger- 
minating capacity of the grain was not injured in 40 second, and only 
slightly impaired in 50 seconds. It is believed that this methods can be 
made practical for the control of G. Sauhinetii and other seed-borne diseases 
of cereals. 

1266 - The Comparative Efficacy of Ordinary Bordeaux Mixtures and of Bordeaux 
Mixtures Containing Casein in Protecting Grapes. — vermorel and dantony, in 

Comptes r tndus hebdomadutres dcs Sfanccs*de VAcadimie des Sciences, 2 nd Half-Year, 1919, 
Vol. Cl, XIX, No. 9 (Sept i®t 1919). pp 440. Parte, 1919. 

In order to protect grapes from mildew, treatment must be applied as 
soon as flowering is over. Later, it is practically impossible to reach 
them, for the fruit is covered by the leaves. To ensure the protection of 
the grapes, it is necessary for the Bordeaux mixture to adhere to them 
until the vintage, tlierefoie it must have a strong adhesive property, and 
at the same time be easily dissolved by rain. 

The addition of casein to ordinary Bordeaux mixtures (with a lime 
basis) allows of these results being attained, as is shown by the following 
experiments. 

Having sprayed the even rows of a vineyard on June 11, 1919, with 
ordinary Bordeaux mixture, and the odd lows with the same mixture to 
which 50 gm. of casein per hectolitre had been added, the authors carefully 
removed everyday, beginning with Tune 12, 50 bunches, and at once 
brushed of the powder adhering to them. The powder thus obtained was 
treated with 200 cc. charged with carbon dioxide under perfectly constant 
conditions of pressure and temperature. It was left in contact with the 
water foi 5 minutes, and mechanically kept in suspension in the solvent. 

The insoluble portion was immediately separated by decanting and 
filtering, and then tieated with nitric acid. The two cupric solutions ob- 
tained were subsequently electrolysed. The many figures resulting from 
11m work are given, for the sake of convenience, in a special paper. 

The authors found that 24 hours after spraying, the amount of metal- 
lic copper borne by 100 bunches of grapes amounted to 990 mgm. in the case 
of ordinary Bordeaux mixture, and 560 mgm. in that of Bordeaux mixture to 
which casein had been added. The latter wets the grapes, and covers them 
with a thin continuous coating, the excess falling on the leaves, or the 
soil. Ordinary Bordeaux mixture, on the other* hand, forms rather large 
drops which dry on the grapes and deposit more copper, but the latter is 
less evenly distributed. 

In any case, the amount of copper lost by ordinary Bordeaux mixture 
is in course of time much larger than that lost by Bordeaux mixture with 
an admixture of casein. • * 

4 From the 7U1 day, the Bordeaux mixture containing casein maintained 
the first place^ and time only confirmed its superiority. 
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After 15 days, 128 mgm. of copper were obtained from the ordinary Bor- 
deaux mixture, and 206 mgm. from the Bordeaux mixture with casein. 
After 1 month, 48 mgm. were obtained from the ordinary mixture and 
155 mgm. from the mixture containing casein that is to say 3 times as much. 

After 45 days, 20 mgm. were obtained from the ordinary mixture, and 
140 mgm. from the mixture with casein, that is to say 7 times as much. 

The figures obtained for the portion soluble in water charged with 
carbon dioxide were no less conclusive ; from the 3rd day, the mixture 
containing casein is more soluble than the other, and this superiority 
becomes more accentuated : it is twice as soluble on the 25th day and three 
times as soluble after 45 days. 

Casein is therefore a most efficacious adjunct which should in future 
always be put into all Bordeaux mixtures (with a lime basis) for the follow- 
ing reasons. — 

1) It insures “ wetting ” and hence the uniform distribution of the 
protecting copper over the whole surface of the portions treated. 

2) The solubility of the copper is not lessened, nor is the latter re- 
moved by rain or storms, which is of great importance, as the grapes being 
now buried among the leaves, could not be reached by any spraying. 

1267 - Patents for the Control of Diseases and Pests of Plants — See No. 1225 of this 
Review. 

1268 - Bacterium translucens var. undulosum n. var. Injurious to Wheat 
In the United States. — Smith, E F., Jones, E. R. and Reddy, C S., in Science t 
New Series, Vol E. No. 1280, p 48, Eancaster, Pa., July n, 1919, 

The continued prevalence in the United States of the disease known as 
black .chaff of wheat makes it desirable to have a scientific Latin name for 
the bacterial organism causing it. This micro-organism resembles Bacte- 
rium translucent, the cause of the bacterial blight of barley (1). In cross-in- 
oculations on the leaves of seedling plants the barley micro-organism on 
wheat has proved either non-infectious, or has produced small non-typical 
lesions. 

On the other hand, inoculation experiments have shown that the wheat 
micro-organism is practicallyas pathogenic on barley as it is on wheat, and 
the lesions so produced on barley are indistinguishable from those produced 
by the barley micro-organism itself. Therefore, the authors suggest that for 
the present at least, the wheat micro-organism be distinguished as Bacte- 
rium translucens var. undulosum n. var. with, in general, the characteristics 
already given for the species. Bad. translucens var. undulosum produces yel- 
low or translucent stripes on leaves, water-soake^or black stripes on culms, 
and longitudinal, more or less sunken stripes or spots on the glumes. In 
moist weather, the bacteria often ooze to the surface of the diseased spots 
or stripes as tiny drops that become yellowish on drying. The bacterium 
attacks also the kernels, especially at the base, causing them to be 
shrunken and honey-combed with bacterial pockets. Even when the 

(1) See R., May, 1918, No. 393. (Ed.) 
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not only are " misses " (failures in germination) likely to occur, but^ the 
soil will probably be seriously infected with the skin spot fungus. 

1271 - Remarks on Urophl yetis A/fsJfae on Lucerne in Franee (1). — Fro** 

and Easnier, in Comptcs rendu s des stances dc VAcad&mtc d' Agriculture de France. 

Vol. V, No. 22 (meetings of June 11 and 18, 1919) pp. 642-644. Paris, 1919. 

This disease, known in Fiance as “ tumeurs marbrees " was observed 
for the first time there in 1916, in the neighbourhood of Villepreux (Seine- 
et-Oise) ; subsequently, it was noticed near Dreux (Eure-et-Loire). The 
authors are of opinion that the malady is more wide-spread than is sup- 
posed and that it is probably one of the causes of the premature dying 
off of many crops of lucerne. 

They have found little tumours produced by Urophlyctts Alfalfac , not 
only in the crown region, or on the underground parts of lucerne, but also 
on the stalks and leaves when the plants first begin to grow in the 
spring (>). 

Infection experiments are now being carried out, which if they succeed, 
should furnish some data as to the means of preventing or controlling 
the disease. 

1272 The Leaf-Spot Diseases of Lucerne and Red Clover Caused by the Discomycetes 

Pseudopeziza Medicaginis and Pseudopez. Trifoiii. — Jones, Fred 

Reitel, in United Stales Department of Agriculture, Bulletin 759. pp. 1-38, 5 figs, 3 pi 

Washington, D C„ June ly, 1919. 

One of the most important if not the most important of the foliage di- 
seases attacking lucerne is the leaf-spot caused by the fungus Pseudopeziza 
medicaginis (Lib) Sacc. A similar, but less serious, leaf-spot of red clover is 
produced by the fungus Pseudopeziza trifoiii (Biv.-Bem) Fuck. The mor- 
phological differences between these fungi are so slight, that doubt has fre- 
quently been expressed whether they are not identical. Several conflict- 
ing opinions as to their life-histories are found in mycological literature. 

Pseudopez. medigagmis on lucerne, and Pseudopez. tnfolu on red clo- 
ver, have been obtained and studied in pure culture by the writer. Efforts 
to cross these fungi from one host to the other have not been successful. 
Morphological, as well as physiological, differences have been found, which 
in the author’s opinion justify retaining the fungi as distinct species. None 
of the ini erfect fungi that have been regarded as metagenetic stages of 

(1) See R., Nov. 1916, No. 1233. (Ed) 

(2) Other observers have also reported the foimation of these little tubercles on the aer- 
ial parb> of the host plant. Cfr. T. Ferraris, “ I parassiti vegetali delle piante coltivate od utili” 
2nd Edition 2 Milan, H. Iloepli, 1915, p. 140. (Ed). 

(3) In 1905-1906, Salmon made inoculation experiments in order to demonstrate that the 
resting spores of U. Alfalfae when liberated and dispersed in the ground, are able at once to 
produce this disease upon lucerne. He also wished to discover by these experiments whether 
the %ngus can attack other plants such as Beta vulgaris and Solanum tuberosum . Cfr. G. 
Marses "Diseases of Cultivated Plants and Trees ”, London, Duckworth and Co., 1910 , 
pp. 93 * 94 - (Ed) 



DISEASES OF VARIOUS CROPS I 2 f 8 l 


the two discomycetes have been found to be related. Apparently, no other 
spore form than the ascospore occurs in nature. 

Infection is produced by the direct .penetration of the germinating 
ascosporcs through the cuticle and epidermal cell wall of the leaf ; the myce- 
lium developing into a small stroma about the point of entry produces an 
apothedum in about a fortnight. 

■ The fungus lives over winter on dead leaves which escape decay and 
ascospores produced in the spring furnish the source of the new infection. 

By means of surface sterilisation of the seed unsuccessful attempts 
have been made to exclude the disease from fields of lucerne which are at 
a distance from other crops of this leguminosa. Evidently in these experi- 
ments at least, the fungus was not carried on the surface of the seed, and 
was probably not transported by the seed at alb The demonstration of 
the source of infection in such fields still furnishes an interesting problem. 

1273 - Bacterium an gu latum n. sp., Injurious to Tobacco in the State of 
Virginia. — Fromme, F. D. and Murray, T. J. in Journal of Agricultural Research, 
Vol. XVI, No. 8, pp. 219-228, 3 pi. Washington, D. C , 1919. 

In 1917, a serious tobacco disease was reported from many parts of 
the State of Virginia (Halifax, Campbell, Charlotte, Mecklenburgh, Pittsyl- 
vania, Henry and Patrick Countries). 

On the leaves of the affected plants, especially the top and middle leaves, 
were seen small spots ; these were either scattered over the entire surf ace or 
crowded in irregular groups. The spots occurred on both surfaces of the 
leaves and were characterised by their irregularly angular shape, whence the 
name, angular leaf-spot of tobacco. 

During the first ten days of August, almost all the plants in many of 
the fields were attacked, and in some, 50 per cent, of the crop was estimated 
by the growers to be unfit for harvest. From careful calculations based on 
data obtained from a demonstration field at the substation of Charlotte 
Court House it was found that the total loss in weight was 20 per cent, and 
the loss in grade approximately 40 per cent. 

By means of numerous experiments the authors succeeded in isolating, 
in pure culture, a bacterium from the surface of the infected leaves. 

This micro-organism they regard as the cause of the disease, and de- 
scribe at length as a new species (B. angnlatum ) in the article analysed. 

The malady has apparently been present in Virginia to some extent 
for several years, and may have a wide distribution. 

Rainfall is an important aid to infection, especially when it is coupled 
with a temperature below the normal. The development of the organism 
within the tobacco leaf is apparently dependent to a marked degree on 
those predisposing factors which promote a rapid vigorous growth of the 
host-plant. The fungus seems to enter the leaves through the stomata. 

X274 - Sphaerotheca Mors-Uvac , an Erisyphaeea Injurious to Ribes Qros- 
su Faria, R. Rubrum and R. aureum , Observed for the First Time in Cote- 
d’Or, France. — Vrrcier, J., in he Progrts Agricole et VxticoU (Edition of list -Centre), 
Year XE, Vol. EXX, No. 35, pp/207-709, 2 figs. Montpellier, August 31, 1919. 
American Gooseberry Mildew ( Sphaerotheca Mors-Uvae) — which had 
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already for some years been observed on the gooseberry (Ribts Grossularia) 
in nurseries at Orleans (i), and in the neighbourhood of Paris and Honfleut 
— was found in July, 19x9, in C6te-d’Or on Ribes Grossularia, and also, 
though rarely on the red currant, R . rubrum, as well as on R. aureum . The 
injury done to the gooseberries by this parasite would not cause any seri- 
ous apprehension to the growers (since as a rule, only a few bushes in each 
garden are attacked), were it not for the danger of its spreading to the red 
currants (R. rub} urn) and black currants (R. nigrum), which are very im- 
portant crops in this district, and the fear of its extending to other depart- 
ments. 

The author suggests " gooseberry grey " (gris du groseillter) as a suitable 
popular name for the disease, on account of the greyish hue assumed by the 
infected fruit. It is necessry that the evolution of the malady should 
be carefully studied, and every effort made to check it. This must be done 
by adopting the measure^ of control usual in such cases, and by forbidding 
the transport, or sale, of fruit, or young plants, coining from gaulens which 
are infected or suspected of being infected with Sphaerotheca Mors-Uvae. 

1275 - Diseases of Roses in Trinidad, Antilles. — Rorf.r, j. b in Bulletin of the*Depart- 
ment of Arriculture, Trinidad and Tobago, Vol XVIII, Bait, i , pp. 20-31, i pi. Port of 
Spain, Hay 26, 1919- 

A great deal of damage is annually caused to rose-gardens 111 Trinidad 
by several diseases which are briefly described by the author. 

Three of these infections are very common wherever roses are grown, 
and are due to the fungi Diplocarpon Rosac Wolf, C crcospora rositola Pass., 
and Sphaerotheca pannosa Lev. 

Various fungicides have been used in the control of these diseases, but 
the best results have been obtained by dusting the plants with a mixture 
consisting of 1 lb. of arsenate of lead and 9 lb. of flowers of sulphur. 

The rose-trees in Trinidad are also attacked in the region of the stem 
by two other diseases which, so fai as the author knows, have not been re- 
ported from other countries. The most serious of these is caused by the 
parasitic alga C ephaleuros virescens and is met with on roses only in fairly 
dump situations, where it kills the whole; plant. 

When rose-bushes are badly affected with this disease, the only remedy 
is to cut them back very severely, and as they make new growth, to spray 
continually with Bordeaux mixture. In damp places, 15 or 20 applica- 
tions a year would be necessary to protect the roses from this alga. 

The second malady, which has been observed occasionally, is due to 
a species of Stilbum. It can be controlled by cutting out and burning the 
infected stems. 

1276 - Cytospora sp., a Deuteromycete Injurious to Apple trees in Illinois, United 
States. — Stevens, 1'. X, in University of Illinois, Agricultural Experiment Station, 
Bulletin 217, pp. 367-379 15 figs. 1 coloured plate, Urbana, Illinois, 1919. 

At Altona, in Illinois, some young apple-trees coming originally from 
a New York nursery were attacked, during the spring of 1918, by a species 

(1) Sec R., February, igi/), No 183. [Ed.) 
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of canker, which seemed to be of a kind likely before long to do serious 
damage. 

A small apple* tree with a trunk of about 2 ciu. in diameter, was found 
to be infected with canker. The latter extended 22 cm. up the trunk, 
completely surrounding it for the greater part of this distance, although 
it was 2 or 3 cm. higher or lower on one side of the tree than on the other. 
• There was no abrasion, or wound to betray the place where the infection 
had begun. The canker was almost completely tan-coloured; towards one 
end however, it was darker and had a purplish or bronze shade, while at 
the other 'extremity, this coloration was wholly wanting. 

The diseased tissues were clearly marked oil from the healthy ones. 
On removing the bark, a black transverse line of a bout 1 mm. in width 
appeared iho separate the afleeted from the unaffected tissues. Very proba- 
bly, at this point the canker was in a resting condition, and not in the act 
of developing further. At the other end of the canker, there was no divi- 
sion between the healthy and the diseased tissues whichg radually merged 
one into another, and there was no external dark, purplish band. 

Over the whole area occupied by the cauker were scattered small, black, 
conical pustules, which microscopic investigation enabled the write rto 
identify as the plurilocular stiomae of a Cytospora. A pure culture of the 
fungus was easily obtained and grown for several months on different media. 
Laboratory inoculation experiments carried out with pure cultures on the 
branches of the apple and other rosaceae, quickly reproduced the disease 
with its natural characteristics. The examination of all the cultures failed 
to reveal the ascospore stage of the fungus. vSeveral Cytv\pora have been 
referred with more or less likelihood to the genus Valsa. The author 
mentions 36 species of Valsa and 57 species of Cytospora, and forms 
resembling Cytospora , as causing cankers cm plants belonging to the family 
of the Rosaccac. 

Although the characters of the fungus under discussion resemble those 
of the Cytospora regarded as being the pycnidial form of V. leucostoma , the 
author is of opinion, that it would be wise to wait before making a defin- 
ite decision in the matter, and to defer selecting a specific name for this 
parasite. 

1277 - Phytophthora Faber/, a Peronospera Causing Coconut Bud Rot In the 
Philippines (ij. — Reinking, O A. i nlhe Philippine Journal of Science , Vol. XIV, No. 1, 
pp. 131-151, 3 pi. Manila, January, 1919. 

In the Philippine Islands, enormous losses are occasioned ev^ry year 
by coconut bud rot, a disease attacking tlie terminal bud of the tree, and 
which is especially prevalent in the Provinces of Laguna, Tayabas, Panga- 
sinan and Zamboanga. It is most severe in very humid sections, and in 

(1) See R., Dec., 1910, pp. 407- uo ; R., July, 1911, No. 2163 ; R., Aug.-Sept-Oct., 1911, 
No. 2692 ; JR, March, 1912, No. 598 ; Dec., 1912, Nos. 1686 and 1698 ; R., Jon., 1913, 
No. 40 ; R May, 1913, No. 609 ; R ., Oct., 1914, No. 961 ; R Jan., 1915, No 1 ; R., Jan., 19T6. 
No. 116. (Ed). 
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thickly planted groves., both of which conditions are found on the slopes 
of Mt. Banakao. Field studies show that this disease may spread very 
rapidly during favourable weather. A micro-organism similar to Bacillus 
coh (Kscherich) Mig. and other saprophytic bacteria are associated with 
the disease. Under certain conditions, such as weakness engendered in the 
host plant by severe injury, the above-mentioned micro-organism and B . colt 
isolated from man, or horse, may in inoculation experiments produce coco- 
nut bud rot. 

The results of about 300 inoculation experiments carried out by the 
author have demonstrated that, while the bacteria are always present and 
are a factor in destroying the weakened tissues, they cannot account for 
the outbreak of the disease, or for its prevalence and rapid spread. 

Phytophthora Faberi Maubl. isolated from cacao, produces a typical 
bud rot of coconut seedlings and of mature coconut trees. 

A fungus isolated from a typical field case of coconut bud rot produced 
in all inoculated seedlings a typical infection. 

PJiyt. Fabcn isolated from a field case of coconut bud rot produced 
disease in coconut seedlings, cacao fruit, llevca brasilicnsis seedlings, and 
the fruit of ('anca Papaya. 

The same species of fungus "isolated from cacao fruit produced di- 
sease in coconut seedlings and mature trees, cacao fruit and stem, Hevea 
seedlings, and mature trees and the fruit of Carica Papaya. 

A morphological and taxonomic studi of the organism isolated from 
coconut has pioved that it is Phytophlhora Faberi Maubl. as described by 
Rosenbaum. 

From these researches, it can be stated with certainty that Phyt. Fa - 
beri causes coconut bud lot ; bacteria apparently in the majority of cases 
always pla} 7 a secondary part ; they are only a factor in destroying the 
weakeued tissues. 

The peronospora in question can develop rapidly, if the conditions 
are favourable, as a sapi ophyte on dead portion of coconut, jacao, and 
papaya. 

Cotonut trees, when once severely infected, never recover. The mode 
of giowtli of these palms, and the nature of the disease make it impossible to 
curetiees ahead}' badly affected. Systematic inspection, condemning and 
burning all diseased coconut trees, as carried on by the Philippine Board 
of Agriculture, should be continued. 

All parts of diseased trees must be burned, otherwise the fungus will 
live as a saprophyte on dead matter, and then spread to healthy trees. 

Clean cultivation ought to be practised in all the groves. 

Under no circumstances should coconuts be interplanted with cacao, 
or papaya. 

If coconuts art* planted near diseased Hevea , precaution should be 
taken to prevent the spread of the disease. Trees in new coconut groves 
must be planted 10 metres apart, each way. This spacing is one of the 
most satisfactory means of control against bud rot, and at the same time 
tends to give the highest production of nuts. 

[1WIJ * 
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1278 - Observations on the Bacterium Micrococcus Populi, Destructive to 
Populus mon/lifers var. angulata in France. — rbgnibr, r. in Comptes 
r rendus hebdomadatres des stances de VAcad&mie des Sciences , 2nd Half-Year, 1919. Vol. 
CLX1X, No. 2 (July 15# 1919), pp. 85-88. Paris, 1919. 

In 1906, G. Delacroix described, under the name of "bacterial canker 
of the poplar", a very serious disease of Popular monilifera var. angulata , 
which he attributed to a new species of bacterium, Micrococcus Populi . 

The author's investigations were begun in 1913, and were chiefly di- 
rected to the study of the evolution of this canker, the extent of its ravages 
and the agents by which it is spread. The results of these researches ena- 
bled him to state that, under natural conditions, the phenomena de- 
scribed by Delacroix did not always #ccur. 

Doubtless this difference of interpretation is to be explained by the 
fact that the writer largely employed experimental methods, instead of 
confining himself mainly to observation. 

Canker attacks equally the branches and stems of young poplars, and 
the trunks of older trees. Two methods of infection occur : — 1) the parasite 
is introduced through a deep wound or lesion due to an insect or some other 
traumatic agent ; when this occurs, the characteristic swellings described by 
DELACROIX are produced ; 2) there is no appareut lesion, or at any rate, no 
deep wound ; in this case, the disease passes through a certain number of 
phases, which can arbitrarily be reduced to the five described by the author. 

From observations made in the field, two facts have been proved : can- 
ker, under whatever form it presents itself, is harmful to the tree attacked ; 
the younger the tree is, however, the more injurious is the disease. Canker 
in large trees is only serious because they become centre > of infection. 

The author's last experiments were directed to discovering the agents 
that spread the disease, and show how important a part is played by insects. 
Delacroix had already mentioned, in this connection, Saperda populnea , 
Sesia spp., various mierolepidoptcra, one of these being Gypsonomaaceriana, 
and finally, the rliynchote Idiocems populi , of which the author proposes 
shortly to give the liie-history. 

Preventive measures are as follows : — (1) the choice of cuttings and, if 
possible, their disinfection ; (2) making nurseries far from the centres of 
infection ; (3) the regular elimination and burning of all diseased portions ; 
(4) the destruction of .all parasites of the poplar, which are carriers of the 
disease. 

In the author’s opinion, however, the most important thing is to find 
out what varieties of popular are most resistant to canker. In 1914, many 
nursery-gardeners of the Valley of the Oise were devoting their attention 
to the solution of this problem. * 

As regards the diffusion of the disease, it appears that it has been 
known in the valley of the ( >ise since about 1880. It is said to have been 
introduced there by means of trees brought from the valley of the Ourcq, 
were it was very prevalent. Canker is also met with in the valleys of the 
Somme, the Aisne, and the Grand-Morin. It is a regular scourge in the 
Oise valley and other adjacent valleys (Verse and Ailctte), from north of 
Chauny as far as the north-west border of the forest of Daigue. 

[ 1 * 18 ] 
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WEEDS AND PARASITIC FU)WERING PLANTS 


Contrary to what Deeacroix has stated, plantations situated in damp 
valleys are as severely attacked as those growing in a quickly-drying soil. 

1279 - Qloeosporium Umetticoium, a Melanoonla Injurious to Citrus Au- 
ranti folia, in Trinidad. — Rorer, J. B., in Bulletin of the Department of Agricul- 
ture, Trinidad and Tobago, Vol. XVIII, part 1, pp. 1-2, 1 pi. Port-of-Spain, 1919, 

During July and August, 1918, there occurred throughout Trinidad, 
a severe outbreak of 0 wither-tip ”, a disease of lime-trees vhich is due to 
Gloeosporium hmetticolum Clausen. This malady, although hitherto it has 
not been very prevalent in the island, is one of the commonest and most 
destructive diseases of limes. 

The attacks of the fungus generally show on the tips ahd edges of the 
very young leaves, but they also affect the leaf stalk, at the point where the 
leaf joins the stem, or any point in the very young shoots. 

The first sign of infection is indicated by a somewhat water-soaked 
appearance. If the weather is not very damp, this characteristic is not 
so pronounced, but the attacked part is light green in colour at first, and 
then brown. In all cases, the affected shoots wither up, whence the popu- 
lar name of the disease. When the large young leaves are attackW, they 
often become curled and distorted, and the infected areas drop out, or 
become cracked, so that the leaf is punctured with holes. Apparently only 
young growing leaves and young shoots can be attacked by the fungus; 
leaves and shoots that have become hardened and matured are quite 
immune to the disease. 

In addition to the leaves and tender shoots, the flowers and young 
fruit are very susceptible to attack. If the flowers are infected, they fall 
without setting fruit. The diseased fruits show a rough scaly appearance, 
and become cracked ; they generally fall from the trees in two or three 
weeks. 

After the fruits are half-grown, they seem to be immune to further 
attack. Full-grown fruits after having fallen to the ground may, however, 
be attacked through wounds. 

If possible all the dead wood and diseased leaves should be collected 
and burnt during the dry season, and as soon as the trees begin to make 
their new growth after the rains begin, they should be thoroughly sprayed 
with Bordeaux mixture to which resin has been added to increase its 
adhesive property. After the first application has been made, the trees 
ought to be watched very carefully, in order to see whether the new 
growth is becoming infected. If infections are found, it is advisable to 
make another application of Bordeaux mixture. The number of sprayings 
that are necessary naturally depend upon the climatic conditions 
throughout the growing period. 


WEEDS AND PARASITIC FLOWERING PLANTS. 

1280 - The M Luo-binh” ( Eichhornia speciosa) as a Water-Pest — Sec No. 
X199 of lhi$ Review, 
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INJURIOUS INSECTS AND OTHER DOWER ANIMATS 

i*8i - Coccobacillus Acridiorum In the Control o( Schistocere a tatarica 
In Moroooo (i). — Velu, H., in Bulletin it U SocW it Potkolow cxotique. Veil, xrr, 
No. 7 , pp. 362-364- Paris, 1919. 

The results obtained in Morocco during the third season of experiments 
in controlling Schktocerca tatarica (S, fieregrina) by means of Coccobacil- 
lus Acridiorum show that, although the destruction of this insect by the use 
of bacterial cultures is very interesting from the experimental point of view, 
it cannot be regarded, at least for the present, as a practical measure. 

In fact, it is evident, that in order to obtain positi ve results cheaply it is 
necessary to adopt some drastic means that will totally destroy all these 
insects. 

vSo far, Herelle’s method, like all the others, has failed to fulfil these 
requirements and hence, all the methods of defence which consist in destroy- 
ing Schistoccrca are nothing but a delusion. 

As regards the biological method in particular, it should be added that 
the habits of the insects, the short duration of their larval stage, their 
limited susceptibility, the variations in their powers of resistance, the 
uncertain action of the virus, etc., all concur in rendering its application 
extremely difficult. 

In the opinion of the author, the best measures to adopt are as follows * — 
1) the destruction of all the locusts, from the moment of the arrival of the 
invading swarms from the south ; all methods of accomplishing this are good, 
but they should be carried out at night ; it is advisable to insure the des- 
truction of the pests by means of a supreme effort on the part of the State, 
as the destruction of one locust means the suppression of 500-1000 of 
them ; 2) protective measures due to private initiative, the efforts of 
landowners, Agricultural Syndicates, and Provident Societies. Destruc- 
tion is useless when the invasion assumes large proportions. On spots covered 
by locusts thete are, on an average, about 500 in the third and fourth 
stages to a square metre, and the total volume of these 500 insects is one 
litre ; the volume of the larvae accumulated on a hectare is therefore 10 cu. 
metres and on asq. km 1 2 , 1000 cu. metres 

What are the 70,80, or 90 cu. metres destroyed at great expense and 
toil through out a whole district , in comparison to these 1000 cu. metres ? 
It is very clear, that their number is negligible as compared with the vast 
number of the surviving insects. The natives contend, and not without 
reason, that the campaign against the locusts cjiieflv tends to break up the 
columns of the invaders, and thereby increase the damage done by them. 

According to a legend, in former days, freedom from these pests was 
obtained by their total destruction in the Souss. 


(1) Sec /?., April, 1919* No. 543 - (Ed.) 
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1282 - Pathogenic Yeast Forms Found In the Blood of the Italian Cricket (Ca///p- 

tarn US italiCU 8 ) in France. — Hollands, A. Cs., in Comptes rendus des s lancet &$ 

VAcadimie des sciences, Vol. CI/XVIII, No. 26 (June 30, 1919)1 p. 1341 -1344. Paris, 1919. 

In the neighbourhood of the village of Gresse (altitude 1200 m.) in 
Isfcre, during September and October, iqi8 , the authorfound alarge number 
of pathogenic yeast forms in the blood of Calliptamus ttalicus'h. {Caloptertus 
itahcus Burm.). 

Normally the blood of this cricket is clear and of a yellow colour ; 
where, however, thest micro-organisms are present, it assumes a milky, and 
sometimes a yellowish hue. The infected individuals, when kept in 
captivity in metal cages, unlike the healthy control specimens, died very 
soon, although they were supplied with abundance of food. 

The author was able to reproduce the disease without any difficulty, by 
injecting blood rich in these yeast forms into the blood of healthy crickets. 
The latter died in 5 to 7 days, and their blood contained a large num- 
ber of the yeast micro-organism. The leucocytes destroy but few of the 
latter. The author found that many of the Calliptamus died 20 to 30 days 
after ingesting the parasites, but yce the blood of the control individ- 
uals, though it was normal at the time of experiment, contained tHfei same 
parasites after the same lapse of time, it is impossible to assert that the in- 
fection had been artificially introduced through the mouth. 

Of all the orthoptera living in the places where the C alh ptamus infected 
with these parasites was found, only one, a specimen of Psophus stridulus 
U., was discovered by the' author to have yeast forms in its blood. The in- 
fected blood of Calliptamus when injected into healthy Psophuts individuals, 
transmits the disease to them. The injection of the parasites into the 
blood of other orthoptera has no effect as the yeast forms are rapidly 
destroyed by their phagocytes. 

1283 - Observations on Massospora cicadina , a Mucedinea Parasitic on the 

Rhynchote Cicada septemdecim in Columbia, United States. — speare, 

A. Ti in Science, New Series, Vol. I, No 12^3, pp. 116-117, Lancaster, Pa., Aumist 1, 1919. 

Massospora cicadina Peck was extremely prevalent about Washington, 
D. C., during the recent re-appearance of the tenth brood of Cicada septem- 
decim h, (periodical cicada). It was first collected in the conidial stage of 
development on May 31, or about ten days after the first emergence of the 
insect in this locality. Until June 7, however, it was not abundant (it 
being possible to collect only a dozen or so infected cicadas in an afternoon) ; 
during this period only the conidial form of the fungus was found. On 
June 10, however, — after a wet period of a few days — the fungus appeared 
in the resting spore condition, and after this date it became increasingly 
prevalent until from 5 to 9 out of every 10 adult males collected showed the 
resting spores of the fungus in some stage of development. On the other 
hand, infected insects showing conidia of Massospora were rarely found. 

It appears from the observations made hitherto that the conidia and 
resting spores are not formed simultaneously on the same insect, and infect- 
ed individuals bearing only conidia present a somewhat different general 
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appearance from those individuals in which resting spores exclusively are 
produced. 

In the conidial stage of development, the fungus is usually exposed to 
view, owing to the sloughing off of several of the posterior abdominal seg- 
ments of the host's body as a white or pale cream-coloured, somewhat coher- 
ent mass, which is found to arise, in the male hosts at least, from a cushion- 
like substratum forming a more or less complete septum extending across 
the entire body cavity. I11 front of this septum, the abdominal cavity is 
empty. 

In the resting spore condition, the fungus mass, in the males, in the early 
stages at least, is likewise confined to the posterior portion of the abdomen, 
and is at first white, then sulphur yellow, and finally greenish brown, or 
brown in colour. It is only slightly coherent. While the fungus in this stage 
of development seems also to be confined to the genitalia of the host, there 
is apparently no septum formed, and at maturity the resting spores scatter 
about the entire body cavity. The resting spores, which are extremely 
uniform in size, are remarkably ornamented, and at maturity form a dust- 
like mass that is freed from the insect by the disintegration of the interseg- 
mental membranes of the abdomen. 

In the few infested females examined by the writer, the fungus mass 
filled nearly the entire body cavity. 

As noted by previous writers, many infected cicadas were found still 
alive and activily flying about with but a portion of the abdomen remaining, 
the entire posterior portion having sloughed off, leaving the conidia, or rest- 
ing spores, of the fungus exposed in such a way, that every movement 
of the host served to scatter them. 

1284 - The Pathogenic Action of Bacillus hoptosternus on Some Common 
Insects. — Paiixot, a , in Annales de V I nsti tut Pasteur, Vol. XXXIII, No. 6, pp 403-419, 
8 figs. Paris, June 1919. 

Bacillus hoplosternus (Faillot) was found only once in igib, near Lyons, 
in the blood of a diseased cockchafer in association with B. Melolonthac non 
liifuefacicns ( 3 . The cockchafer is, however, much attacked by this parasite. 
After describing the morphology of B. hoplosternus and the characters of 
artificial cultures of this micro-organism, the author gives an account of his 
inoculation experiments. In the latter, he inoculates the caterpillars of 
Lytnanlria dispar, Vanessa nrtica, EuprocUs chrysorrhoea, Malatosomu neu - 
stria, Cheloma caja (= Arctia caja) and adult specimens of Mclolontha 
vulgaris and Rhi*otrogus (Amphimallus) sohtitiahs with an emulsion of a 
culture of the bacillus. 

Of all the insects thus experimented upon 4 the larvae of Lymanina 
alone offered any resistance to the multiplication of B . hoplosternus in their 
blood. Generally speaking, these larvae showed little susceptibility to in- 
oculation with entomophytic microbic parasites, the only exception being 
in the case of coccobacilli. During the beginning of the outbreak of the di- 
sease, few infected caterpillars are found ; subsequently, the microbic para- 
sites are more frquently met with among the weak and late individuals, 
and cases of immunity are rarer. 


[1*03-1*841 
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1285 -The Effeet 0! Heat and Drought upon Conchy Ms ambiguella, In France. — 

Feytaud, J., in Comptes rendus des stances de VAcadimie d' Agriculture de France, Vol. V , 
No. 25, pp. 689-696. Paris, July 9, 1919. 

For 10 consecutive years without interruption, the author has closely 
followed the life-cycle of the cochylis (Conckylis ambipuella Hb.) in the same 
vineyard in Gironde, near Lespare, and on the same vine (" Cabernet-franc ’*). 

The results of his investigations show that atmowspheric conditions dur- 
ing the summer have a great influence upon the multiplication of this micro- 
lepidopteron. I11 cool, damp summers, like those of 190c), 1910 and 19T3 
individuals of the second generation became very numerous. 

Oil the other hand, hot dry summers, such as those of tqit and 1918, 
were characterised by a great reduction in the numbers of the second ge- 
neration. 

All stages of cochylis may fall victims to a hot dry summer which de- 
stroys : 1) the fully developed larvae of the first generation; 2) the adults; 
3) the eggs ; 4) the young larvae of the second generation. 

1286 - Parasitic Diseases of the Pine Bombyx Thaumetopoea ( Cnethocampa ) 
pityocampa , In France. — Dutrenoy, J. in Comptes rendus dcs stances deVAcadtmte 
des Sciences , First Half-year, 1919, Vol. XI/XVIII, No. 26 (June 30, 1919), pp. 1P5-1346. 
Paris, j<)to. 

The larvae of Thaumetopoea (C neihocampa) pityocampa are attacked at 
Arcachon (Tandes) by two parasitic taehinids, by Bacterium Pityocampae , 
Streptococcus , Beauveria ejolmlijera, Beauveria s^^Penicillium sp., and Spi - 
ca>ia laruiosa. 

1287 - Botrytis Bassiana (the Silk-Worm “ Muscardlne ”) In theOontrol of the 
Pine Bombyx (Thaumetopoea [Cnethocampa} pityocampa ). — - 

Ghirlanda C., in 11 Coltivalore, Year I/XV, No.2i,pp. 329-423. Casale Monferrato, July 
30, 1919. 

The investigations of Prof. L. Pigokini at Brusegana (Padua) (as well- 
as subsequent experiments by the author) having proved that Botrytis Bas- 
Mana, the cause of the “ muscardino " of the silkworm, is a natural enemy 
destroying the larvae of 7 haumetopoea ( Cnethocampa ) pityocampa, the author 
takes the opportunity of drawing attention to the possibility of carrying 
out experiments on a large scale for the purpose of propagating the fungus 
in zones where the macrolepidopterous pest is most common. 

Kxpcrimcnts made also at the Royal Serieultural Station of Padua have 
shown, that the " muscardinc ” can grow on various media. I11 order, 
howevet, to obtaiu speedily and as easily as possible, a pure culture cf this 
fungus free from the ether microbie forms usually accompanying it recourse 
must be had to media with ail acid reaction. This is shown by the fact 
that Bolrytus flourishes in the blood of the silkworm of which the acid con- 
tent is very high. 

It would not be difficult to prepare a cheap cultural medium in order 
to obtain the requiied material. For this purpose, relatively large Petri 
dishes could be used, into which as soon as the fungus has reached the com- 
plete stage of spore formation some inert powder could be placed (diatom 
earth, tale, etc.), in order to get homogeneous mixeure of the fungus and 

[lS8ft»J«87] 
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the powder. The infecting material thus being ready, it can be sprayed 
at the right time and by mean of ordinary bellow* sprayers upon the leaves 
of the plants infected with the pest. By taking advantage of favourable 
currents of air, the mixture could be made to reach the nests of the ca- 
terpillars. 

The most suitable time for the dissemination of the Botrytis conidia 
would, in the author's opinion, be towards the end of August or the beginning 
of September, for at this season, the largest number of larvae make their 
appearance, in this manner, the larvae would be attacked before they 
emigrated in search of food, and the action of the fungus would be much 
more rapid and deadly, because the caterpillars are then very small. 

The operation, which should be carried out by a competent and exjiert 
staff, ought preferably to be performed at night, for it is at this time that 
the larvae leaving their nests can most directly be leached. Moonlight 
nights should be chosen, or should there be no moon acetylene lamps can 
be used. It must not be supposed, that this treatment is useless in the day- 
time, but in spraying by day, care ought to be taken to direct the spray upon 
the nests df the insect so that the caterpillars on coming out are easily 
covered with the powder, and thu 4 infected. 

1288 - Pyretrum Powder and Other Plant Insecticides. — See 1151 of this Review 


\ 

1289 - Pyrausta nubitalis , a Parasite of Maize in the Toulouse District. — 

Rives, I*,, in Le Promts Annette et Vtttcole, Year XXXVI, Vol I.XXT, No. 26, pp. 6 io-6it. 

Montpellier, June 2 y , r 91 g . 

During the last two years, when the summers hace been very dry, 
Botys nuhilalis (~ Pyrausta tiubilahi s) lias done considerable damage to the 
maize crops in the Toulouse district. 1 1 is a well known fact that the years 
of greatest drought are those when the attacks of this pest are the severest. 

The microlepidopteron has two generations in that region. The moth 
appears first in June. It is a night-flier, and deposits its eggs at night, 
laying them not. as is stated by some writers exclusively upon the panicle 
of the male flowers, but also all along the culm, and especially in the axils 
of the leaves. The caterpillar, when it emerges, penetrates into the 
interior of the culm, and eats the central portion. It also does damage to 
the upper portion of the ear, and eats the caryopscs until a fairly advan- 
ced stage of maturity is attained. The second generation appeared at 
the end of August, and the moths lay their eggs by preference at the 
base of the culm®. The later caterpillars do the same amount of injury 
as those of the first generation. Pyrausta nnbilaHs does not pupate until 
the end of May ; it makes no special kind of* cocoon. Pupation takes 
place in the cavities made by the caterpillar, and not in the soil. 

At the harvest, many caterpillars are carried away with the dry maize 
stalks which are fed to animals as fodder ; a considerable number, however, 
stay at the base of the stubble. This decomposes very slowly thus for- 
ming an excellent shelter for the microlepidopteron. 

The Pyrausta individuals contained by the dry maize stalks fed to 
animals have every chance of being destroyed by the fermentation taking 
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place in the manure heap, for the cattle only eat the bracts and leaves, and 
the rest is thrown away. It is not well to burn this refuse, especially when 
there is a dearth of fodder. 

On the other hand, excellent results should be obtained by uprooting 
and burning the remainder of the straw, which is usually left on the 
ground. This can easily be done as it is light work, suitable for women 
and children, and can be facilitated by making a furrow with the plough 
under the line of stubble which is to be removed. 

Iiarly topping before the moths of the second generation appear has 
given no results, which proves that the moth does not lay its eggs solely 
on the male inflorescence. 

Late varieties of maize, of which the culm ha^ not grown above the 
leaves at the time when the moths of the first generation deposit their eggs, 
are much less attacked than earlier varieties. Thus, summer varieties of 
maize sown as catch crops were not attacked. The parasite chiefly injures 
maize crops that have been grown on the same ground for several consecutive 
years. On one field, which had been under maize lor three yeats, the writer 
found 60 % of the plants attacked. 

A tachinoid dipteron has been found that lays its eggs on the cater* 
pillais of both genet atious. The larvae of this insect destroyed, in iqi 8, 
more than 20% of the Pyrausta caterpifiars. It is much the most formid- 
able foe of the “ maize pyralid 

1290 - Root Knot on Soya in the United States. — See No 1 t 32 of this Review. 

1291 - Cotton Plants with Glabrous Leaves Much Attacked by Aphids in British India 

— See No 1122 of this Review. 

1292 - Oxycarenus hyalinipennis , a Rhynchote Attacking Cotton in Angola, 

Portuguese Africa (1). — Guerreiro, Beatriz M. f in Republtca Por fugues a, Governo 

Geral da Provincia de Angola, Jnspccfao de Agrtcullura, Boletim de Agrtcoltura, Pecuaria $ 

FotnctUo, Third Scries, No. 2, pp 64-66. I^oanda, February 1919. 

At the beginning of October, iqt8, large numbers of Oxycarenus hva- 
hmprnms Costa (“ persevejo preto do algodao,,) appeared in the cotton 
plantations at Catete. This insect is known to feed upon the seeds of the 
cotton. It was not, however, found upon the green bolls, but only upon 
those which were already open and in these the females deposit their eggs. 
Hence it appears that the best way of checking the attacks of the parasite, 
would be to gather the crop as soon is feasible. If the cotton, when harvest- 
ed, is much infested by the rhynchote, it is advisable to spread it out upon 
the ground before putting it into sacks in order to allow as manv of the 
insects as possible to escape. 

The most efficacious method of controlling the pest is to burn all the 
old bolls, and to cut down and burn the grass growing near the cotton 
plantations. 


(1) See R., October, 1918, No. 1884. (Ed.) 
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1293 - Snails Injurious to Agave sisa/ana in Sicily, Italy. — See No. 1x41 of this 

Review. 

1294 - Animal Pests ol the Castor-Oil Plant ( Rieinua communis) in Sieily, 

Italy. — De Stefani, T., in Bollettino di Studi ed tnformanoni del R. Giardtno Cofo- 
niale di Palermo , Vot. V, Parts 1-2, pp. 39-44. Palermo, 1919. 

With the exception of the macrolcpidopteron Caradrma *xigua, an 
insect rarely attacking the leaves of the castor-oil plant, and never doing 
them much harm, no other animals had been reported in Sicily as injuring 
this liuphorbiacea which in that island is a perennial shrub. 

In June, iqi 8, however, Prol. A. Bqi zl the Director of the Royal Bo- 
tanical Garden and the Royal Colonial Garden at Palermo noticed 4 hat the 
young castor-oil plants (/?. communis var. minor , and var. sanguineus) grow- 
ing in the Botanical Gardens were looking rather sickly ; in fact, their leaves 
had turned yellow and become a little flaccid. On examining the plants 
carefully, he found on the lower surfaces of the leaves a large quantity of 
mites, and a fair number of the smAll brown larvae of some insect. 

The mites were recognised by the author as belonging to the well- 
known species Tetranychus tetanus var. russeolus ; they were particularly 
numerous on R. communis var. sanguineus. The brown larvae were those of 
a predatory beetle, Stethoms punctillnm, which was doing great execution 
among the mites in whose company it was found. The adult forms of these 
larvae were obtained by the autlioi from the middle of June to the beginn- 
ing of July. 

During the latter month. Prof. Bokzi also observed that the workers 
of an ant, winch was determined by the author as Aphainogasler tcstaceo- 
pilosa var. semipohta , collected and carried to their nests the seeds 
that had fallen upon the ground from an old castor-oil plant, and at the 
same time, a ihynchote, identified by the writer as Brachypella aternna, 
tried to make its wa> into the ant-hill across the small heaps of seeds de- 
posited at the entrance. Following the path taken by the workers of this 
ant, the author discovered under the leaves of an old castor-oil plant, 
other individuals of the same rhynchote with their rostra on seeds of this 
Euphorbiacea. He therefore concludes that these insects were sucking 
the fallen seeds, and that they tried to effect an entrance into the ants' 
nest in order to feed upon the seeds that had been deposited there. On 
opening the ant-hill, a fairly large quantity of seeds was found already stored 
within, and amongst them, were some dozen Brachypella individuals. The 
writer considers that the rhynchote frequents the ant-hill because the 
seeds become damp and soft, and begin to germinate there, thus affording 
a substance which it is easy to reach and .suck put ; further, the rhyncote 
probably finds the ant-hill quieter than the open and has a large store of 
food at its disposal without any fatigue ; on the other hand, the ant 
does not appear to mind this invasion cf its nest. 

1 

1295 - Thamnurgides myristicae n. sp., Coleopteron Injurious to Nutmegs 

In lava. — Roepke, W., in Treubta, Vol. I, Part, i, p. 23-29, figs. 7. Batavia, 1919. 

A con&iderable number of a small coleopteron had often been found in 
fleshly gathered nutmegs, but it was not until August, 1908, that the author 
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received specimens of this insect from Blitar. The planter who had 
forwarded them for examination reported that the beetle was often met 
with, and that it also attacked ripening nutmegs while still on the tree. 
In 1917, and particularly during the dry months of July and August, this 
insect was present in large numbers in the plantations in tlie neigh- 
bourhood of Salatiga. 

During tlid intervening years, it must have been less plentiful, seeing 
that it had not attracted much attention from the nutmeg growers, though 
it appears that they had observed it from time to time as it was known to 
them under the name of " Pala Bubuk A. D. Hopkins of Washington, 
to whonfthe author sent some speciments of the beetle, decided that it was 
a new species of Thamnuriride s (tain. Ipiciae syn Scolytidac ). It is 
described in the present paper under the name of Thamn. myristicae. 

The author has not been able to prove the truth of the statement that 
this insect attacks the fruit wliile it is still on the tree. It usually develops 
on the nutmegs lying on the ground, since being softened by humidity they 
offer no resistance to Ihe attack of the post, which is able to excavate a large 
cavity of variable form in the interior of the nutmeg in which it deposits its 
eggs. In tliis cavity, which is always situated in the centre of the fruit, 
are later to be louud, not only eggs, but large and small larvae, pupae, 
colourless adults, and fully developed beetles. 

It would appear that several generations, since they are not clearly 
separated, succeed one another ill the same cavity. Rome of the adult 
individals afterwards leave the nutmegs by means of holes excavated in 
theii walls. In the same cavity made by Thamn. myristicae were found 
many mites, the lattt r apparently living as parasites upon the eoleopteron. 
The wiiter noticed that colonies »>f Jhamn myristicae which were much 
infested by these mites were doomed to destruction Young adults not y r et 
having acquired their definited colour seem to be especially susceptible 
to the attacks of the parasite. Masses of them, either dead or attacked 
by the fungus, are to be found in the spoilt nutmegs. 

1290 - Unknown Corpuscles Observed in Diseased Spinach Roots in Holland.*- Schob- 

ver9, T A. C„ in Medcdechn *en van de Landbouwhoogeschool en van de daaraan verbonden 
Jnslituten , Vol XV, Part 2, pp 75-84, 1 pi Wageningen, 1918. 

In March, 1918, theie arrived at the Wageningen Phytopathological 
Institute, some diseased spinach plants, of which the principal roots 
were black or brown in colour, and appeared shrivelled. The rootlets 
were either affected in a similar manner, or else entirely absent. 

In tlie discoloured areas, there was no trace of any mycelium, except in 
one or two of the 40 or 50 specimens examined. In all cases, however, the 
writer found in the root parenchyma, fusiform, more or less oval corpus- 
cles containing larger or smaller fat globules ; these corpuscles measured 
15 X 5 (i* Some of the root cells, and even the root-hairs, were literally 
filled with these bodies, which, however, were very rare in the vascular 
bundles. 

The <x;ll walls appeared to lie intact, but as soon as they were 
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dead, they began to decompose. The author distinctly, but very seldom, 
observed the corpuscles in motion ; that they do move, has been confirmed 
by other investigators. 

Although it may well be that these bodies move by their own efforts, 
still it is possible that the movements are due to the very mobile bacteria 
which have sometimes been seen near to these unknown corpuscles and might 
impel the latter from one spot to another. 

The corpuscles have been examined by several biologists and botanists, 
who, however, have not succeeded in determining their real nature. Attempts 
to cultivate these bodies inartificial media outside the host plant have only 
afforded negative results. Iso better success was obtained from direct ex- 
periments carried out for the purpose of determining the parasitic nature of 
these corpuscles and their capability of infecting. 

Although he is unable to prove his assertions by tangible proofs, the 
author is inclined to believe that the bodies in question — which he proposes 
to call provisionally X organisms, and which he observed for the first time 
in 1917 in the roots of haricot beans that were affected similarly to the 
spinach — are a hitherto undescribed form of protozoon. 


1297 - Pegomyia calyptrata and P, affinis , Diptera Parasitic on Rumex 
Spp. in the United States. — Krost, s. W., in Journal of Agricultural Research , 
Vol. XVI, No. 9, PP« 229-243, 1 fig., j pi., Washington, D. C., 191:9. 

The life-history and habits of two leaf-mining species of Pegomyia 
whose larvae nttack the leaves of Rumex 

P. calyptrata Zett., which is rare in Kurope (Sweden, Germany), occurs 
commonly throughout the United States (States of New York, Washington, 
Minnesota, Illinois, Pennsylvania, Massachusetts, and New Jersey). It 
lives on Rumex obtusifolius, R. ms pus and R . acctosa. 

From puparia of P . calyptrata the writer reared two parasites : — Opius 
quebecensis Prov., and Dacnusa scaptomyzae Galian. A third parasite was 
reared from the eggs of Pegomyia and determined as Trichogramma min u turn 
Riley, The larvae are also attacked by the adult and nymph of a preda- 
cious insect, Nabis ferns (I*.), 

Pegomyia affinis Stein is a less common species in the United States 
than P. calyptrata but' has been mentioned as occurring in the States of 
Pensylvania, Vermont, Illinois, and New York. It lives on R . cripsus 
and R . obtusifolius and probably also attacks other species of Rumex. 

1298 - L&bidostomis horde/ , a Beetle Injurious to the Vine in Morocco.— Vays- 
SI&rb, P., in Bulletin de la Socttti entomolo^ique de France, No. 10, pp. 910-91 r . Paris, 1919. 

In April, 1919, the author noticed that the buds of the native vines in 
a 1 two-year-old vineyard at Mekn&s (Morocco) had been eaten away by 
the chrysomelid beetle Labidostomis hordii F., the vines being so severely 
injured that few of them were capable of making new buds. On the 
other hand, the varieties imported from France, which formed about half 
of the vineyard, had up to that time remained immune. 
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The habits of Lah. hordei are at present but imperfectly known ; it is 
only certain that it habitually confines itsef to pastures, or to the edges of 
crops, where it lives on low-growing plants. So far, it had never been seen 
on the vine. 

The best practical method of controlling the parasite is by spraying 
the young vine buds with an arsenical solution. 

1299 - Neph antis serin opa, a Microlepldopteron Injurious to the Coconut Palm 
In Travancore, British India. — Pkxai, R. M., in the Agricultural Journal of India, 
Vol. XIV, Part, 4, pp. 668-669, 2 pi. Calcutta, July, 1919. 

An attack of Neplicmtts sennopa Meyr. on Cocos nucijera in Quilon 
and the adjacent areas was reported towards the end of May, 1918. On 
inquiry, it was found that the outbreak of this pest had commenced nearly 
a year before on a few palms in a cemetery, and that in the course of a 
year it had attacked more than 9000 palms. 

The affected tiees looked faded, as if they had suffered from a severe 
drought, and the leaves, especially the mature ones, dried. In extreme 
cases the palms died of the attack. In ordinary cases, the health as well 
as the yielding capacity of the trees suffered, and the latter took more 
than a year to regain their normal condition. The microlepidopteron com- 
pletes its life-history on the host-plant. The eggs ate found on the dam- 
aged leaves. The larva can be seen all the year round , it makes a gallery 
on the lower surface of the pinnae. The moth is attracted to light. The pest 
is new to Travancoie. 

Young trees have been treated successfully by means of spraying them 
with contact poisons, and poisonous substances acting upon the stomach 
of the insect The process of cutting and burning the affected leaves 
has a decided effect in keeping the insect in check. More than 3888 trees 
were treated and nearly 24 2 [8 leaves were cut and burned. 

1300 - Hidari irava , a Macrolepidopteron Attacking the Coconut Palm in the 
Dutch Indies. — IyLEFMANS, S. ill Mededtdeechw cen van het Laboratonum voor 
Plantenztektcn, No 35, pp 15-31, \ pi. Batavia T919 

The macrolepidopteron Hidari irava Moore has often been reported 
in the Dutch Indies J ava, Sumatra, Bali) as an enemy of the cocc nut palm. 
In some cases the damage done by it has been considerable. For this 
reason, the author undertook the study of the life-history and parasites of 
this insect. 

When the caterpillais are numerous, the larger veins are all that re- 
mains of the pinnae attacked by them. They join together the leal seg- 
ments in a typical manner by mean® of a silky network, and hide them- 
selves in the refuges thus constructed. These larvae have also social 
habits. 

Meiroxylon Sa«u and C ocos nucijera are mentioned in the literature 
as the host of Hidari irava . The author, however, found the larvae only 
upon the coconut palm and another palm probably belonging to the genus 
Livistona . Feeding experiments have shown that these caterpillars readily 
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eat the leaves of the coconut palm and of Arenga , but will hardly touch 
those of Meiroxylon , if they have the liberty of choice. 

The author gives a description of the various stages of development 
of the insect. 

The egg-stage lasts from 8-9 days. In captivity, the female only lays 
44 eggs, but no doubt, the number produced is much greater under 
normal conditions. The larval stage lasts from 32 to 3 7 days. The 
chrysalis stage occupies from 10 to 12 days. One generation can develop 
in from 50 to 57 days. The adult insect is distinctly an evening flier. 

At Padang (Sumatra), a tachnid, a braconid, a chalcidid, and an 
ophionid have all been found to be parasites of Hidari irava. There Leems 
also to be a parasite which attacks its eggs. The tachnid and the braconid 
are its principal enemies. The braconid is, in its turn, infested by a parasite. 
From each df the braconid cocoons kept under observation, two specimens 
of the hyper-parasite were obtained which, however, is somewhat rare. 
The braconid, on the contrary, is well represented : from a single caterpillar 
Of H. irava 122 braconid individuals were obtained. 

For the control of the inacrolepidopteron, the author advises picking 
off the caterpillars by hand, the use of sprays, and the protection and pro- 
pagation of its parasites. Small coconut palms can be freed from the insect 
by removing the caterpillars by hand, and’ by spraying. A very effica- 
cious mixture for the latter purpose consists of 1 %o Paris green and 5 % 
lead arsenate in water. This mixture does not burn the leaves. 

1301 - Bronthispa frogg&tti (?), a Coleopteron Injurious to the Coconut Palm 
In Sumatra and Java. — Ubefmans, S., 1 in MededccUngen van [het Laboratorium voor 
PlanUnxieckten , No. 35, pp. 1-4, 3 pi. Batavia, 1919. 

On the west coast of Sumatra (at Padang), and in the west of Java, the 
foliage of coconut palms of 4 years of age suffers greatly from the attacks 
of the larvae and adult forms of Bronthispa Iroggatti Sharp (1) or of 
some very .similar species. The author never observed any injury to older 
trees. He considers that the damage done by the beetles and their lar- 
vae is much aggravated by the presence of the fungus Pestalozzia Palmarutn, 
which appears to be able to penetrate into the leaf tissues by means of the 
wounds caused by the insect. The writer describes the different stages of 
the life-cycle of this Bronthispa. 

Sometimes, the eggvS hatch out after from 7-10 days, but usually not 
before 8-9 days. The larval condition lasts 31-38 days ; the pupal stage 
7-9 days. Under laboratory and cultural conditions, 52 days elapse on 
an average between the deposition of the egg and the emergence of the 
adult insect from the pupa. The adults live & very long time (6-8 months 
under laboratory conditions).* The largest number of eggs deposited was 
93 in 6 months. 

At Padang, many of the eggs are infested (62 %) with a chalcidid 
parasite, which takes 16-17 days to develop. From each Bronthispa egg a 
single chalcidid individual emerges. 

(1) See R.> Jan., 1915, No. 103. (Ed.). 
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Repeated experiments, undertaken with a view to controlling the coleop- 
teron, have proved that the best way of killing both the adults and the 
larvae, is to spray the young coconut palms with a 2 % solution of lead 
arsenate. All trees thus treated remain immune for at least two months. 

As a preventive measure, it is well to spray the young trees in the 
nursery with the same solution before planting them out. 

1302 - Zeugophora scutellaris Suffr., a Coleopteron Injurious to Popuius 
delto/des in New Jersey, United States. — wsiss, h. b. and nicoiay, a. s., in 
Entomological News, Vol. XXX, No. 5, pp 134-127, 1 fig. Philadelphia, May, 1919. 

Zeugophora scutellaris Suffr., a Chrysomelid not hitherto recorded in 
New Jersey, was first observed in a nursery at Arlington, on June 23, 1918, 
where it was feeding on the foliage of Popuius deltoides. 

It is a European species, which also appears to be widely distributed 
in the United States (New Mexico, Illinois, and Indiana). 

In New Jersey, the adult beetles were very numerous during the last 
week of June ; they preferred feeding on the terminal leaves of which the 
lower surface was destroyed, the upper surface and all the veins being un- 
touched. Eater, the upper leaf tissue and the veins dry ancf*break, 
leaving irregular holes 

Eggs are deposited on the leaves and the laivae mine the tissues dur- 
ing July By the first week in August, many of the larvae are full-grown. 
They then leave the mines, and drop to the ground, where pupation takes 
place, probably during the spring. The adults appear in the early part of 
the next summer. 

The combined action of the adults and the larvae produces injuries 
that kill the foliage completely, most of it drying and falling to the ground. 
At Arlington, the infestation was so severe that practically every leaf of 
four or five medium-si 7ed trees was attacked. 

The life-history and habits of Zeugophora s cutellans are similar to 
those of Z. flavicollis , which is reported by KaltenbACH as injurious to 
P nigra in Sweden and Germany. 

The authors give descriptions of the egg, the fully-grown larva, and the 
adult form of Z . scutellan s. 

1303 - The European Elm Sawfly Leaf-Miner (Ksliosysphingia ulml), a 
Hymenopteron Attacking Elms In Ontario, Canada. — chrystal, r. n., in The 

Agricultural Gazette of Canada, Vol. VI, No. 8, pp. 725 * 738 , 1 fig. Otawa, August, 1919. 

The presence in Canada of Kaliosysphmgia ulmt, Sund a hymenop- 
teron of European origin belonging to the family of the Tenthredinidae , 
was first discovered in July, 1915, in the neighbourhood of Kingston. The 
insect was again observed on June 10, 1919. A recent investigation made 
by the author for the purpose of ascertaining the extent of the damage be- 
ing done by this pest in the city of Kingston and its environs, has revealed 
the presence of the inject in a few localities, mainly on Ulmus glabra Huds. 
var. Camperdownn Rehd, for R. Americana E. is not attacked. 

The foliage is injured by the eating away of the inner parenchymatous 
tissue of the -leaf by the numerous larvae. Each larva starts an individual 

[lltMSIS] 



mSBCTfif ETi INJURIOUS *0 VARIOUS CROPS 


1299 


mine, but as the cavities Jome larger, they unite and the entire leaf 
surface becomes blotched # blistered. The work of the miner become 
most conspicuous in June, fhe leaves in which a large number of larvae 
have been working turn brii tin and wither. In the case of two medium- 
sized elms ( U . campestm 1 at Collin's Bay, Ontario, the whole ti%e was 
affected, the foliage assum: ; a brownish-red colour with the appearance 
of having been scorched b fire. U. glabra and TJ. campestns are appa- 
rently the most liable to s sre infestation. 

For the control of the a sawfly leaf-miner, spraying with a tobacco 
extract containing nicotine ilphate and soap is recommended. Kerosene 
emulsion has also proved ei rtive. The spraying must be done in June, as 
soon as the tiny mines app r in the leaves, and the upper and under sur- 
faces of the latter should 1 [horoughly coated. 

Prof. Slingerla^td h also employed a cultural method of control. 
Since pupation takes plac| fcvitbin an inch from the surface of the soil, 
and the adults cannot einq from cocoons at a greater depth, he recom- 
mends the removal in the n ing of a thin layer of soil from below infested 
trees which should be burie without delay at a depth of over six inches 
below the surface. The olrations should be concluded before May I. 

The author gives desertions of the larva and of the adult sawfly and 
also information respectinJhe biology of the insect. 

1304 - Chrysobothris trsmaebarica, a Coleopteron Injuring Casuarina 
equisetifo/fa In Southef Florida. — Snyder, T. E., in Journal of Agricultural 
Research , Vo i. XVI, No. 0, 1*155-163# 2 fig-# 4 pt Washington, X> C., 191Q. 

In April, 1916, lor thirst time, serious injury was reported to have 
been done to young trees cl asuanna equiseti folium Forster, a species much 
cultivated in Southern Ft da, by a buprestid beetle identified as Chry- 
sobothris tranquebanca Gmi (the mangrove- boier). 

The investigations of i author resulted in the discovery that this in- 
sect was a common and de Juctive enemy of the red mangrove (Rhizophora 
Mangle 1,.), whence it had iread to the casuarina trees. 

The beetle only attac* these two species of tree when they are alive. 
Small Casuarina trees are,! a rule, injured near the base ; individuals over 
three years of age are usu£y not attacked, except as regards the tops or 
branches. 

The adult insects fet on the tender succulent bark of their host. 
The eggs are laid in little svices under loose bark, usually in the middle 
trunk. The young, as so<: as they are hatched, bore through the cam- 
bium to the surface of the \ od, and as they feed on the cambium and grow, 
they extend their burrows orizontally, spirally, or longitudinally. When 
full-grown the larva bores: ito the wood to a considerable depth, and ex- 
cavates its pupal cell. Its so excavates a hole for the exit of the beetle ; 
this runs from the pupal a 1 to, or near to the surface. 

Many Casuarina and; hizophora trees have died from the attacks of 
Chrysobothris . 

Though the latter has£§irnerous natural enemies they are not sufficient 
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tu control it. Among its predat&ty foes are two birds Cviaptes 
and M<lanerpes erythrocephalus, the larvae of the beetles Tenebroiits asp. 
aad AdetOcera sp. Two species of hymen op teious parasites also attack the 
#iugrove-borer, Atanycolus rugostventris Ashmead, and A. iabem n. sp. 
All badly damaged Casuarina trees should be cut and burnt bettffeeti 
September and March in order to kill the insects before they emerge. The' 
trees may be entirely removed, cut off near the ground, or merely topped, 
according to what the circumstances require. Since the tlqrer usually 
attacks the young trees near the base, care should b$ exercised that no 
infested stumps remain. Trees only slightly damaged and showing evi* 
dence of quick recovery should not be cut. Young C asuarina trees growingin 
proximity of mangrove swamps, or near other infected Casuarinas , should 
be examined' carefully in September and March, and the young larvae of 
the beetle killed by spraying the affected portion of the trunk with 
poisoned kerosene emulsion containing sodium arsenite and made in 
accordance with J. C. Craighead's formula. 

From April to June, when large numbers of the adult beetles are flying 
about and feeding on the trunk, they should be killed by the use of .the same 
emulsion. 4 * 

No pruning of Casuarina trees should be attempted between April and 
August, since the consequent flow of sap would attract the adult coleop- 
tera to the trees. Mangrove stakes ought not to be employed to support 
young trees, as they attract the larvae of Chrys. tranquebariw. ' 

1305 - Thaumetopoea ( Cnethocampa ) processionea, Injurious to Cork 
Oaks In Morocco. — Chaine, J., in Bulletin de la Sociite d'&tude et de vulgarisation de la 
Zoologie agricole, Year XVIII, No. 7* PP- 6^67. Bordeaux, July, 1919. 

Towards the end of June, 1918, while crossing the Forest of Mamor 
(West Morocco), the author noticed the great damage done to the cork oaks 
by the caterpillars of Thaumetopoea {Cnethocampa) processionea. For 
more than 5 km. along his line of route, and for a depth of about 10 km., 
these trees were completely stripped. Such destruction is of frequent oc- 
currence, but the cork oaks are usually attacked now in one zone, and 
now in another of the immense forest, and it is rare that the affected 
area is so extensive. All the trees stripped in June by the " processional 
bombyx of the oak " were attacked within a fortnight at the longest. 
Hitherto, no measures have been taken for the control of this maorole- 
pidopteron. ^ • 

[lSM-IStft] ' 


'Alfredo RugGBRI, gsrente responsabile . 







